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ADDRESS OF THE PRESIDENT

TEACHING BRONCHOSCOPY AND ESOPHAGOSCOPY

CHEVALIER JACKSON, M.D., SC.D., LL.D.

MUCH has been written, mostly well thought out and well

written, upon the teaching of otolaryngology; but with the excep
tion of a chapter, and its abstract, by myself, I have found nothing
in the literature on the teaching or the training of the broncho

esophagoscopist.
When one considers the highly technical nature of bronchoscopy

and esophagoscopy, this lack of literature is remarkable, and
when one considers that fully half of the patients requiring these

procedures are babies it is realized that the lack is deplorable; it
becomes utterly so when we realize that the effect of the lack is
to lead the thoughtless to infer that no training is necessary.
Hence we see occasionally a man accustomed to work with both

eyes and both hands in a large open wound, or a physician without
even this manual training in a different kind of work, telegraph
for- a bronchoscope and put it down the tender passages of an

infant. Worse still is the attempt by an untrained man, without
trained assistants, to insert an esophagoscope into a baby in search
of a coin or a safety-pin. He does not know that if an esophago
scope is put into the patient's pharynx and pushed upon, the one

place into which it will not go, is the esophagus.
For a long time I have realized this situation; but it has taken

me twenty years to muster up the courage to present disagreeable
facts. The time has come when the call is urgent; the occasion
has come when I can do it among friends who will not misinterpret
the motives. The demand of the times is for safe bronchoscopy.
The staff of every large general hospital realizes the need of a

bronchoscopic clinic; but there arises at once the question-whom
have we capable of doing safe bronchoscopy?
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Another phase of the matter is this:

The widespread and rapidly increasing interest of the members

of the medical profession in the diagnostic and therapeutic
value of bronchoscopy and esophagoscopy renders it necessary

FIG. 1. - Teaching bronchoscopy and esophagoscopy at the Ecole de Mede

cine, Universite de Paris, in the laboratoire of Professor Cuneo. These courses

were arranged in collaboration with Professor Sebileau. The class was divided

into groups of three men to each cadaver, each man taking turns as endo

scopist, first assistant and second assistant. Landmarks, endoscopic anatomy

danger points, position of the patient, and all the technical manipulations were

taught and drilled into the pupil in a way that would be inhuman if not

impossible on the living.

to face the fact that if these procedures are undertaken by the

.
untaught, high and utterly unnecessary mortality is sure to

bring discredit upon two important life-saving procedures. The

general practitioner, the internist and the surgeon, while recogniz-
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ing the diagnostic and therapeutic helpfulness of these methods,
realize that peroral endoscopy is a highly technical procedure,
and that they, themselves, have not the time, even if they had
the inclination, to acquire the skill and to drill and maintain the

FIG. 2.-Teaching bronchoscopic and esophagoscopic removal of foreign
bodies from the living moving bronchi of narcotized dogs at the Universite
de Paris, in conjunction with the International Courses established by Agrege
Professor Lemaitre, at I'Hopital Saint Louis. The class was divided into

groups of three men to each dog, each man in turn serving as endoscopist,
first assistant and second assistant.

organization necessary for the safety and the utmost usefulness of

bronchoscopy and esophagoscopy. But the members of the pro
fession rightfully demand that when they submit a patient to the

broncho-esophagoscopist, the latter shall have an adequate equip
ment, a well-drilled personnel and a proper organization for doing
this work safely, with a maximum of good results, diagnostic and
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therapeutic. Prof. Thomas Mcf.rae' clearly expressed the views
of the internist in addressing the Section of Laryngology, Otology
and Rhinology, of the British Medical Association. His opinion
on this subject is entitled to special consideration because of his
broad viewpoint, his clear vision, his long career as a teacher of
medical science and his unique experience as an observer of clin
ical bronchoscopy and of bronchoscopists. He said: "We have a

right to ask that certain of you acquire such skill in bronchoscopy
that we can refer patients to you with the assurance that they will
be skilfully handled, and that, if necessary, a bronchoscopy for

diagnosis can be done with perfect safety."
When skilfully introduced there is absolutely no danger what

ever from the mere presence of a bronchoscope in the laryngo
tracheobronchial airway, nor of an esophagoscope in the esophagus
or stomach. On the other hand, when an otherwise skilful but

, endoscopically untaught man starts to introduce either of these
instruments into a dyspneic baby, the chances of the baby's
survival are exceedingly remote. It is true that any physician or

surgeon can be taught how to introduce these instruments safely;
yet it is equally true that he cannot learn how to introduce them by
looking on at a clinic. In principle, the bronchoscope, the esopha
goscope and the gastroscope are specula; but their introduction is

highly technical 'as compared to the introduction of a vaginal or

rectal speculum. If an esophagoscope is inserted into the pharynx
and simply pushed downward, the one place it will not go is into
the esophagus. Only a slight push is necessary to send it through
the hypopharyngeal wall, where it will meet with less resistance
in its progress down between the layers into the mediastinum
than it would if it were going down inside the esophageal lumen.

Granting then that special training is necessary for those who

expect to do bronchoscopy and esophagoscopy, it seems proper
to take up the problems connected with the teaching of these
branches.

Limitation of the field of work in any sort of endeavor always
develops the best results. Undoubtedly the otolaryngologist, with
his years of training in manipulations guided by one eye only, has

1 Foreign Bodies in the Air and Food Passages, British Med. Jour" 1925, ii,
693.
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a good start on the road to safe and successful bronchoscopy. His

knowledge of the larynx in health and disease is fundamental.
These two facts warrant the statement that the laryngologist is the

logical man for peroral endoscopy. A heavy burden of work has
fallen upon the bronchoscopist because of the remarkably high
percentage of favorable results obtained by bronchoscopic aspira
tion in suppurative pulmonary disease of other than foreign body
origin. As a result, the bronchoscopist is no longer the occasional

operator he was in most instances in the days when the foreign
body case was the only kind referred to him. In the Philadelphia
clinics the bronchoscopies for disease out-number tenfold the

bronchoscopies for foreign body. The same may be said of

esophagoscopy. It becomes a serious question whether the oto

rhinolaryngologist of the future, burdened with, in addition to

diagnostic and therapeutic work in the consulting room, the tonsil
lectomies, the operations upon the sinuses, the mastoid, labyrinth
and brain, will have the time required to assist the surgeon and the
internist in the diagnosis and treatment of pulmonary disease.

It seems more likely that the future will see the separation of
otologic and rhinologic operative work from that upon the larynx.
The development of a group of laryngologists specializing in endo
scopy of the lungs, esophagus and stomach is already started. The
further development in this direction would reinstate the larynx
to the place it occupied before the brilliant surgical achievements
of otology and rhinology became so attractive that today most
so-called laryngologists would be more properly called otorhinol
ogists. Be this as it may, everyone is, and should be, free to select
his field of work; and the trend with a group of energetic, capable
laryngologists is toward limiting their field to laryngology, strictly
speaking, combined with endoscopy of the trachea, bronchi,
esophagus and stomach.

The Problem. Briefly stated, the fundamental problem is to
teach the pupil how to put a rigid tube down into the tender
passages of a baby, and to carry out therein certain complicated,
potentially fatal manipulations with safety to the patient. The

knowledge of how to do bronchoscopy or esophagoscopy is not
sufficient. As with all purely manual procedures, manual training ,

IS necessary.
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Further study of this subject reveals many problems collateral
to this fundamental one; in fact, the problems with which the
teacher of bronchopscopy is confronted are greater and more

numerous than might be supposed; and, as in other fields of
education, they are much greater and more numerous in the case

of some pupils than in that of others. The purely personal quali
fications enter largely into the problem and the previous training
may help or hinder the progress of the pupil. The man who has
been well trained in the use of one eye only, with the microscope
for instance, will have a start that will place him far ahead of a

man who has always been accustomed to work with binocular
VISIOn. A still greater start is available to the man who has
worked for a year or more in the training of one eye in examining
mucosal surfaces under artificial illumination, and, additionally, in

guiding instrumental manipulations under such limitations. It
is obvious that the otorhinologist has a good start. If he has
also a good fundamental training in mirror study of the larynx,
the broadest possible foundation will have been laid. Unfor
tunately, however, the brilliant achievements of the surgery of
the ear and nasal accessory sinuses have proven so attractive that
the larynx is to a considerable extent slighted in average post
graduate work in the special field usually referred to as the "nose,
throat and ear."

-

It seems to me that the intimate association, functionally and

clinically, if not anatomically, between the upper and lower air

passages, calls for thorough training in rhinology and laryngology
before bronchoscopy is taken up. It is hard to conceive of

anyone attempting to pass a bronchoscope through the larynx
who is not a laryngologist.

The foregoing statements are not meant to discourage anyone
from learning to do bronchoscopy and esophagoscopy: they are

simply statements of facts, that must be realized by him who

attempts to teach the procedures under consideration.
PERSONAL QUALIFICATIONS. The Personal Equation. We are

often asked by a practitioner or student the question as to the
advisability of his taking up the study of bronchoscopy. This
has in some instances brought forcibly. to mind that some indi
viduals, entirely apart from scientific attainments, are much better
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adapted to acquiring bronchoscopic dexterity than others. It
has been necessary in a few instances to advise the applicant
against taking the course in bronchoscopy, because of personal
disabilities. In still fewer instances it has been necessary to refuse
admission to applicants who insisted on taking the course against
advice. It is a mistake to teach bronchoscopy to men who are

physically or temperamentally ill-fitted for the work. Undoubtedly
there is a type of individual better suited than another type for
this work. This does not mean the best bronchoscopist is a man

of superior intellectual type; quite the contrary, too high an intel
lect may be a drawback, though not an insurmountable one. Nor
does it mean a physical superiority. The marvellous hand

forging of the expert ironworker requires just as much manual
skill as the making of the old hand-made Swiss watch; but it is a

different type of skill, requiring a different type of man. The
man who can quickly and skilfully remove an upper jaw will find
excessive difficulty in tempering his muscles down to the delicacy
required in the holding without crushing of a peanut in the tiny
bronchus of a baby. The heavy-handed man is not the most

promising raw material from which to make the safe bronchoscopist.
Notwithstanding the truth of the foregoing statements, the essen

tial part remains that any individual who recognizes the handicaps
of his personal equation and who is willing to devote the time
and concentration to it can develop all the skill necessary for
safe bronchoscopy in any kind of case. But he must realize at

the outset the fact so strongly emphasized by Joseph S. Wall,
that all manipulations in babies must be gentle.

Eyes. Good vision is essential. A high refractive error, if it
can be brought fullyup to 20/20 by corrective lenses, is no hindrance.
Glasses of some kind must be worn to shield the eye not only from
infective risks but from the otherwise inevitable blurring of the
vision by the secretions and sometimes blood projected into the
eye from the tube during cough.

The glasses may as well be corrective lenses as merely protective
plane glasses. As an endoscopic test the one suggested many years
ago seems a good one, namely, the ability to see and pick up black
threads from a black cloth and white threads from a' white cloth.
This should be done with the infant size of tube and "mosquito"
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forceps. An applicant who can do this can be passed for admission
to the class in bronchoscopy, so far as visual requirements are

concerned.
Hands. A "heavy-handed" man is handicapped until he trains

down his hands to delicacy of touch. A person with weak hands
should use muscular exercises to increase the power of his fingers.
Piano practice is excellent for this. The bronchoscopist should
be as careful of his hands as is the pianist or the violinist. Care
in the avoidance of infection, arthritis, myositis and trauma will

help preserve digital skill. In work or play care of the hands is

necessary. The impact of the baseball is not conducive to tactile
sensitiveness nor to nimble fingers. It would not be warranted to

say that the baseball-playing medical student cannot develop into
a very successful bronchoscopist; but if he does so he will have

long beforehand abandoned ruining his hands.

Ambidexterity. Ambidexterity is a useful qualification for the

endoscopist. There are times when he may wish for a third hand.
The best substitute for this impossibility is to educate the left hand.

Anyone can educate the "lame duck." The left hand in right
handed persons, or the right-hand in left-handed individuals, can

be trained, if not to equality with its better endowed fellow, at

least to a degree that would have seemed marvellous at the begin
ning. As a boy, when no great degree of accuracy was required
in sawing a board, I forced my left hand to use the saw. Anyone
who says he cannot educate his "lame duck" simply is not willing
to make sufficient effort. Every automobile driver steers with
his left hand while shifting gears. Everyone learns to use a fork at

table coordinately with the handling of the knife; many shirk
the education by first cutting the food ambidextrously and then

transferring the fork to the right hand to pass the food to the mouth.
This is a lost opportunity, and the loss in training is incalculably
great in many manual procedures. The left hand, like the atypical
child, needs' encouragement, development and early training.
Every child should be taught when first using a fork always to use

it with the left hand. Careful watch should be kept to' see that
afterward the child is encouraged to do everything possible with the
left hand. It is amusing, often pitiable, to see a surgeon unable
'to scrub his right hand and forearm properly because he has
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never ed�cated the "lame duck." He will scrub his left hand skil

fully, but when it comes the turn of the right he will rub the right
hand on the brush. I am not advocating such a preposterous
thing as that the training of the bronchoscopist or the surgeon
must begin in childhood; but I feel that whether the child after
ward becomes a surgeon or a bricklayer, he will never regret any
effort expended on educating the left hand. Not having acquired
ambidexterity in childhood, the bronchoscopist must do what he
can to overcome his handicap, and it has been astonishing to note

what some pupils have accomplished in this direction even quite'
late in life.

Drill. One of the fundamental purposes of drill in an army is to

insure that, when anything is to be done, it will be done with

promptness and precision. The emergencies at times arising, in

dyspneic patients for example, call for all possible promptness and

precision if life is to be saved. Furthermore, if the patient
enfeebled by acute pulmonary abscess, as, for instance, that follow

ing tonsillectomy, is to have the benefit of a life-saving broncho

scopic aspiration, it is necessary that the procedure be carried out

with skill and precision, and without time-wasting. If the patient
with chronic suppurative disease of the lung is to have the benefit
of repeated bronchoscopic aspiration, the procedure must be done
with promptness and precision and with the least possible dis
comfort. Nothing but a well-drilled team of three can fill the
need in these cases. Bronchoscopy is not a "one-man job." Every
step of each procedure must be drilled into each member of his

personnel by the pupil when he establishes his own clinic. To drill
his team he must be himself drilled in the dutiesof each of the two

assistants, the one who hands him the instruments and the one

who holds the head. A third assistant must be trained to hold
down the shoulders, but this is a duty more quickly learned.

Must the Pupil be, Taught to Work Without Anesthesia? It seems

necessary that he be taught how to examine the larynx with the
direct laryngoscope without anesthesia, general or local, in order
that the practitioner may unhesitatingly call upon him to examine
the larynx of a croupy child suspected of having diphtheria. He
must also be prepared, in dyspneic patients, to do not only direct

laryngoscopy and bronchoscopy, but also eosphagoscopy, because
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of the great dangers attending the use of anesthesia in cases of
obstructive laryngeal dyspnea. This danger is present independent
of the procedure, but the danger may be enormously increased

by endoscopic manipulation however skilfully performed. This

applies with especial force to esophagoscopy in very young children.
In dangerously ill patients, such as many of those with post

tonsillectomic pulmonary' abscess, general anesthesia would be

very undesirable. In chronic suppurative diseases of the lungs
the frequently repeated bronchoscopic aspirations preclude the use

of general anesthesia. Therefore, the pupil must be taught how
to work without anesthesia. It is not necessary that he be told
to avoid the use of a general anesthetic in all his subsequent work.
But it may be added that all of our pupils while under instruction
work without general anesthesia, because we never use it. So far
as we know they do not resort to it in their future work. We

always tell them to be guided solely by what they deem best for
their patient in the particular case.

Preliminary Training. As with all purely manual procedures,
education of the eyes and fingers is essential to success; additionally
in peroral endoscopy it is essential to safety of the patient. Any
one who regards it beneath his dignity preliminarily to educate
his eyes and fingers in, the technic of the cataract operation by
practice on eyes from butchered animals had better not attempt
a cataract operation on a living human being. The dead eye
affords better preliminary practice anyway, because work on it is
free from anxiety or stress. And the cataract operation is done
under binocular control. Peroral endoscopy is done under monoc

ular control, which is not only unusual but involves depth percep
tion with one eye, a thing that is difficult to acquire to a useful

degree and impossible to acquire to perfection. Absolutely
nothing will take the place of education of the eye at the endoscopic
tube.

Fortunately, a rubber tube manikin affords an easy, handy,
care-free, always ready means of education of the eye and the

fingers to the peculiar requirements of the work. The man who
will use his spare moments for manipulating various foreign bodies
in a rubber tube under guidance of the eye will, with a little training
on the cadaver as to the dangers to be avoided and how to avoid
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them, and on the dog for the problems presented by the movements

of the living bronchi, soon make a successful bronchoscopist.
It is not only brutal to attempt, without preliminary training, to

acquire skill by work upon living human beings; the attempt is

usually unsuccessful, because the 'anxiety and stress are too great,
and moreover the time is too short.

Training on the Cadaver. The cadaver serves five essential

purposes in the training of the peroral endoscopist:
1. Landmarks. It is vitally necessary for the endoscopist to

know, at all times throughout his examination, exactly the location
of the tissues presenting at the tube-mouth. The only way he
can know this is by the identification seriatim, as encountered, of
the anatomic landmarks in the larynx, trachea, bronchi, hypo
pharynx, esophagus and stomach.

2. Endoscopic Anatomy. Indentification of the landmarks
includes, of course, the study of endoscopic anatomy, but it seems

wise to emphasize the identification of landmarks, not only
because of the importance of this identification at every endoscopy
but because no part of the instruction in endoscopic procedures
is more generally disregarded.

3. Position of the Patient. In no way other than by the use of
the cadaver can the difficulties created by faulty position be
contrasted with the advantages of the proper position.

4. Dangers. In no other way can the pupil be so well taught
the location of the danger points, the dangers of faulty position
.and of improper instrumentation.

.

5. Drill. The pupil must not only know the proper position of
the patient, the serial identification of the landmarks and the
proper methods of instrumentation, but he must be drilled in these
-essentials until they become matters of routine almost of "nerve
cell habit." Then by the following of the same routine later in the

operating room, instead of wasting time in confusion and useless
movements, every man knows his duty and does it smoothly,
quietly and efficiently. This minimizes the duration of the pro
,cedure and the discomfort of the patient, factors of utmost import
.ance in. the frequently repeated endoscopies for chronic disease,
and in endoscopy upon those critically ill patients in whom it is
unjustifiable to do a bronchoscopy at all unless it can be done
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quickly and without inflicting an ordeal. Most important of all,
perhaps, is the promptness and precision with which everything
is done in meeting those emergencies that not infrequently occur

to everyone dealing with 'patients with obstructive dyspnea.
Practice Upon the Dog. Much misconception exists as to the

place of the dog in the teaching of bronchoscopy. For teaching
the introduction of instruments the dog is of little use. His
invaluable aid is threefold: (a) education of the eye to the
normal bronchoscopic image; (b) education of the eye to the normal
movements of the living tracheobronchial tree; (c) practice in the
mechanical problems of foreign-body extraction. It is a platitude
to say that the histopathologist must know the normal microscopic
appearances. He must not only know them, but he must be so

familiar with them that any departure therefrom immediately
attracts his attention. Yet the parallel requirements as to the
normal bronchoscopic appearances are not so generally recognized.
Additionally, the bronchoscopistmust be equally familiar with the
normal movements of the tracheobronchial tree. Departures from
normal movements and absence of. movements are two of the most

important elements in bronchoscopic diagnosis.
It is, of course, unthinkable to put a safety-pin down in the

bronchi of a living child for practice in removal. Even if this
.

preposterous thing were done, but little useful practice could be
obtained, because endoscopic work on children involves too great·
a degree of stress. Much better training can be obtained by
removing the safety-pin and other objects from the living, moving

. bronchi of the dog.
How else can it be obtained?
It certainly cannot be obtained to an adequate degree in a

lifetime of clinical bronchoscopic work, because few broncho
scopists are likely to have a sufficient number of foreign-body
cases. Hundreds of cases of bronchially-lodged foreign bodies
can be created at will in the dog. Anyone who objects to the use

of the dog for this purpose should ask himself the question as to

whether in the case of a safety-pin in his own child he would chose
as between two inexperienced men, the man who had never

removed a safety-pin, or one who had a hundred times removed
a safety-pin from the living moving bronchi of a dog? To answer
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that he would get an experienced man, is equivalent to advising
practice on the child of someone else, rather than on the dog. Of

course, the dog is entitled to every humane consideration. From

this, as well as other points of view, it is essential that preliminary
practice on the rubber tube and cadaver precede endoscopic work

upon the dog. The dog should be anesthetized. Morphin, in

dosage of i gr. per pound, has proven a very satisfactory drug for
this purpose. Chloralose, a synthetic product discovered by
Richet at the University of Paris, is also a very good anesthetic,
and has a property which is especially desirable in this work. It
produces not only complete anesthesia and unconsciousness, but
also slight exaggeration of the reflexes. The latter condition
simulates perfectly endoscopic work on the unanesthetized child .

Clinical Work. Of course, it is essential to have training on the

living human being also; but we never permit our pupils to attempt
to introduce a bronchoscope or esophagoscope until after they have

. had at least two weeks of intensive instruction and practice on

rubber tube, dog and cadaver. Most of these pupils have been

practising otorhinology for years, and hence have had hundreds of
hours of practice in depth perception with one eye only. In case

of a man who has had training only as a surgeon, using both-eyes
and both hands in open wounds, we would regard a longer period
of preliminary foreign-body practice with the rubber tube essential
even for endoscopy for disease unconnected with foreign body.
The first endoscopies on human beings should be on adults; later on

older children; only after prolonged practice and experience is it

justifiable to put an endoscopic tube down the tender passages of a

baby. Practice is required to execute the manipulations of intro
duction of the instruments. After skill in introduction is acquired,
education of the eye to the endoscopic appearances in health and
disease is essential for diagnosis. To recognize disease it is abso

lutely necessary that the eye be trained upon the normal endoscopic
image as to (a) form, (b) color, (c) movement (McCrae, Funk,
Jackson), until any departure from normal is instantly perceived.
This degree of training is quickly obtained by the man who has

already trained his eye and perceptive faculty on the living dog.
Direct Laryngoscopy. Exposure of the larynx to view is the first

step in bronchoscopy. It is, therefore, necessary for the pupil
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thoroughly to master direct laryngoscopy before attempting to do

bronchoscopy. The larynx of any human being who can open his
mouth can be exposed to direct view, provided the essentials of

position and manipulation have been mastered. This training is
carried out by thorough drill on the cadaver until all of the move

ments are made in proper sequence and are practically automatic.
If this be not done the pupil will inevitably drift into a faulty
technic that will always be a handicap to him. Among other
faults he will inevitably get the habit of trying to pry open the

larynx instead of lifting it open. Another fault will be the use of
the right hand to hold the laryngoscope. Once these pernicious
habits. are acquired, endless training is necessary to eradicate
them. It is easier to expose the larynx with the left hand than
with the right once the habit is acquired.

Introduction of the Bronchoscope. Drill in the introduction
with the instruments always in the proper position and handled
in a definite routine, should be insisted upon, and it must precisely·
follow the technic previously drilled into the pupil on the cadaver.

Introduction of the Esophagoscope. This procedure is one in
which it is extremely difficult for the instructor to safeguard the

patient against instrumental trauma. If, however, the cadaver

training has been thoroughly carried out and the pupil is not too

heavy-handed there will be no danger. The' first esophagoscopies
should be upon elderly, long-necked, relaxed individuals.

CONCLUSIONS. 1. Systematic instruction in direct laryngo
scopy, bronchoscopy, esophagoscopy and gastroscopy is essential
for the safe performance of these procedures.

2. If bronchoscopy for diagnosis and treatment of pulmonary
disease is to have the full measure of application that its life-saving
usefulness merits, those who do it must be taught and drilled so

thoroughly that (a) danger is eliminated, (b) the duration of the

procedure and the discomfort to the patient �re minimized.
3. Preliminary training on the rubber-tube manikin should be

the first stage of the instruction.
4. The cadaver should be used to teach: (a) The seriatim iden

tification of the landmarks; (6) the endoscopic anatomy; (c) the

position of the patient, contrasting the faulty with the correct

positions; (d) dangers and how to avoid them; (e) drill, the pupil
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being trained in all the procedures of introduction of instruments,
use of forceps, et cetera, until a condition of "nerve-cell habit"
is created. Cadaver work should also include practice in the solu
tion of all the important mechanical problems of the disimpaction
of foreign bodies, disentangling, version, conversion of unfavorable
into favorable presentations, ei cetera.

5. Practice on the dog should be thoroughly carried out for the

study of the normal color, form and movements of the larynx,
tracheobronchial tree, hypopharynx, esophagus and stomach.
Practice in the manipulations of foreign-body work should include
all the recognized problems and their solution.

6. Clinical work should not be attempted until after the pupil
has had at least sixty hours of preliminary training on rubber tube,
cadaver and dog, and one hundred hours are desirable.

3



BRAIN ABSCESS (FRONTAL LOBE) COMPLICATING
FRONTAL SINUSITIS. REPORT OF FIVE CASES

CHARLES J. IMPERATORI, M.D.

GERBERl begins a chapter on frontal-lobe abscess by saying
"Das haufigste symptom des Frontallappen abscesses ist seine

symptomlosigkeit.
"

To quote from Dr. F. X. Deroum's- article on "Diagnosis and
Localization of Brain Abscess": "The diagnosis of brain abscess,
I need hardly say, is often extremely difficult."

In a review of the American literature for the past fifteen years

relating to this condition rather few cases are recorded, and rarely
has one observer seen more than 5 or 10 cases. In some of these

reports the condition was incident to a direct extension from
the frontal sinus. Some showed an extradural abscess and others
were due to extensive osteomyelitis. In the majority of detailed

reports the extension was direct from the frontal sinus, the usual
evidence being in the meninges of a localized pachymeningitis
and usually a fistula leading to the abscess. In 2 of the cases

reported, direct extension was observed and in 1 an osteomyelitis
occurred. The remaining 2 were undoubtedly metastatic or

lymphatogenus.
W. P. Eagleton" considers the possibility of infection by: (1)

Continuity of tissue suppuration;, (2) infection by retrograde
thrombophlebitis, or a perivasculitis of the minute veins of the
mucosa of the frontal sinus that communicates freely with the
dural and pial veins; (3) infection by a combination of tissue
suppuration and thrombophlebitis; (4) infection by 'an osteo

myelitis, and in this type of case there should always be a sub
periosteal or an extradural abscess; (5) the metastatic type, in \

which there is no microscopic evidence of any cortical involve
ment resulting in any intracerebral abscess. There is undoubtedly
a lymphatic route, and even with the experimentation done by
Hugo Zwillinger it is difficult to prove.

The most extensive monograph published to date is that of
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Frithy of Leegaard.' It deals with abscess of the frontal lobe and
other intercranial complications, in which he reports 4 cases of
his own and reviews the literature of 87 cases. The summary of
the symptoms that he observed would indicate that headache was

one of the most predominating, that focal symptoms were lacking
and usually that there was some paralysis or paresis of the arm or

leg of the opposite side. In 49 patients optic neuritis was present.
Harry H. Kerr" considers that direct invasion may be due to a

phlebitis of the tributaries of the frontal veins, osteomyelitis with
a resultant meningitis and an encephalitis. He considers the

predominating symptoms as headache, mental dulness, poor

memory, change of disposition, convulsions and sensory aphasia,
in the order named.

.

He again summarizes this and considers that

persistent headache with a sustained leukocytosis and especially
the presence of retinal changes, indicate exploration.

Wolf Freudenthal" considers the method of infection of the
frontal lobe along the lymphatic sheaths of the olfactory nerve.

Berens? reported a case of frontal-lobe abscess following chronic
frontal sinusitis.

Bryan" reported a case of frontal-lobe abscess occurring in
a boy, aged fifteen years. Apparently the infection was by direct
extension from the frontal sinus.

Skillern 9 reported an extradural-abscess infection from the
frontal sinus.

Berry" reported a frontal-lobe abscess following acute ethmoidi
tis in a young woman.

In the discussion that followed Skillern's case report, Coakley
directed attention to 4 patients with extradural abscess, 3 of these
patients dying later from cerebral abscess. Pierce,· taking part
in this same discussion, reported about a patient having a frontal
sinusitis and who was without any neurological symptoms whatso
ever and who recovered after evacuation of the abscess.

Swain," in discussing Hurd's paper on frontal-sinus disease,
described a frontal-lobe abscess occurring in a patient who had
frontal sinusitis. This patient died.

W. F. Calfas," of Omaha, reported 3 patients with frontal-lobe
abscess complicating osteomyelitis of the cranial bones. All . of
these patients recovered.
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E. M. Seydell,13 of Wichita, Kansas, in the discussion of Dr. Cal
fas's paper, described a case of frontal sinusitis complicated by
frontal-lobe abscess.

J. Mackensie Brown" reported 2 patients having frontal sinu
sitis complicated with frontal-lobe abscess. Both patients had

practically no neurological findings and 1 of these patients recovered

following the evacuation of the abscess.
The following case reports deal with patients who had frontal

and ethmoid sinusitis:

CASE L-J. H., aged twenty-seven years, plumber, New York

City.
Onset of Symptoms. Admitted to Bellevue Hospital April 7, 1922,

with a history of having had headaches for the past seven weeks,
particularly in the frontal region. Three weeks previously had a

swelling over the left frontal region. A skin incision had been made

by his family physician and considerable pus was evacuated. The
headaches still persisted and he had an irregular temperature with
some chills and sweats.

Rhinological Examination. Intranasal examination showed no

pus in the inferior meatus, but high up and coming from beneath both
middle turbinates there was free pus. The're were no neurological
signs.

Ophthalmic Examination. Showed cloudiness of the left disk.

Diagnosis. Sinusitis with subperiosteal abscess.

X-ray Examination. Showed pansinusitis.
Operation. This consisted in enlargening the opening of the abscess

and the removal of the anterior walls of both frontal sinuses. The inner
table of both frontal sinuses was necrosed and an epidural abscess was

found. Granulations were found on the dura and a small sinus lead

ing into the right frontal lobe was found. On exploration an abscess
was evacuated, which contained about 1 ounce of pus. A drain was

placed in the frontal lobe and the wound left wide open. Both
ethmoids were partially exenterated and the maxillary sinuses opened.

Postoperative Notes. Patient still complained of headaches following
the operation, but within a week this disappeared and he gradually
recovered, the frontal sinuses filling in with granulations. Later a

plastic operation was done. No marked deformity existed when the

patient was presented before the Academy of Medicine in October of
that year. Unfortunately the blood examination has been misplaced
and the notation whether or nor there was a leukocytosis cannot be
given. Recent search for this patient has proven unsuccessful.
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CAS:E H.-H. H., aged fourteen years, schoolgirl, Honesdale, Pa.
Onset of Symptoms. For the past three weeks dating from July 21,

1922, she has had severe headaches, and during the past two days of

increasing severity with periods of violent delirium. Temperature
ranged between 1030 and 1050 F. She had had, ten days before the
the onset of her symptoms, a septal operation and antral irrigation
done by a colleague. There had been no vomiting.

Rhinological Examination. There was marked swelling over the
frontal region on both sides. The left eyelid was edematous and there
was a fluctuating mass over the frontal region. There was a slight
Kernig, but no Babinsky. There was a slight increase of knee-jerks.
There was a herpetiform eruption over the body and arms. Slight
cervical opisthotonos. Slightly diminished abdominal reflexes.

Diagnosis. At this time the diagnosis was a subperiosteal abscess of
the frontal region and frontal sinusitis.

Operatum: On making an incision through the most prominent
portion of the abscess, which was about 1 inch below the hairline and
above the frontal eminances, a thick, syrupy pus was evacuated and
an osteomyelitis of the frontal bone was found. Both frontals were

opened and found to contain pus. There was no involvement of the
inner wall of the frontal sinuses.

Poetoperoiioe Notes. The patient was again seen on July 23, 1922,
and seemed to be getting better. Because of the Kernig, a lumbar

puncture was done, but no bacteria found. The cell-count was 400 to

the cubic millimeter. There was no improvement, July 26, 1927, in
so far as the headaches were concerned. Patient now was very irritable,
complaining of left-sided headache, and had vomited several times.

Temperature ranging between 980 and 1020 F.; pulse, 100. Eye-ground
examination showed 1 diopter of choked disk. The frontal wounds
were opened. It was decided, because of the persistent headaches,
high leukocyte count and vomiting, that this patient had an intercranial
lesion that had extended to the cerebrum by an osteomyelitis or a

thrombosis of the veins of the diploi. There was 1 diopter of choked
disk and some disturbance of her reflexes on the left side. Macewen's

sign was negative. An exploratory operation was undertaken on

July 27, 1922, and an area of about 1 inch in diameter was removed
over the most prominent part of the frontal bone just above the frontal
sinus. The dura was found to be congested. There was no pulsation
of the brain. Search for an abscess in the left frontal lobe proved
negative. Just above the frontal sinus on the right side was a small
area of osteomyelitis. This was removed and a small epidural abscess
found in this region. The dura had granulations on it and a small

37
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sinus was found leading into the frontal lobe. Following this tract

as a guide, about 2 ounces of pus from the region of the right cribiform

plate was evacuated. Pulsation of the brain immediately returned.
This patient made an uneventful recovery and left the hospital within
ten days, and has remained well ever since, the wound healing and
there being no protusion of brain tissue. At last reports the girl was in

school, and while she was never a brilliant scholar; still she is but one

year behind her class.

CASE IlL-A. M., aged fifteen years, schoolgirl, New York City.
Onset of Symptoms. September 3, 1922. Four days previously,

during a frolic, she was tossed in the water. A few hours later she

experienced a headache in the region of the left eye. When seen she
had a temperature of 1050 F., severe pain over the left frontal and

maxillary region and a marked chemosis.

Rhinological Examination. Showed a thick, creamy discharge
in the upper meatus and in the epipharynx. It being a holiday,
Labor Day, no x-rays were taken. Examination of the eye-grounds
were negative.

Didgnosis. Acute frontal sinusitis and ethmoiditis.

Operation. The patient was operated upon the same day and an

external operation was done on the ethmoid and frontal sinus of the
left side. There was an empyema of both the frontal sinus and the
ethmoids. There was no abscess of the orbit.

Postoperative Notes. The local condition improved promptly, but
within forty-eight hours patient was wildly delirious, with a tempera
ture of 1050 F. Within another twenty-four hours this delirium sub
sided and the patient became stuporous. Blood-culture at this time
showed the presence of Staphylococcus aureus. There were no neuro

logical findings. There was a slight redness over the left ankle and
over the right big-toe joint. Within a few days the patient had several
localized abscesses appearing in the parotid region, the elbow, shoulder,
forearm and chest. These were opened and drained. They all con

tained pure cultures of Staphylococcus aureus. By the latter part of

September the patient had apparently recovered, and at this time her

leukocyte count was 15,000 with 76 per cent polymorphonuclears; the
localized abscesses had all healed, but she developed a sinovitis of the
left knee. She left the hospital on September 29. About November
1 she complained of severe pain in her left knee, and an x-ray showed
some circumscribed bone necrosis with abscess formation on the outer

half of the epiphyseal line at the lower end of the femur. At this time
two devitalized teeth were removed from the left upper alveolar pro-
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cess. On November 13, 1922, she had a severe convulsion, but with no

localization whatsoever. Neurological signs at this time showed that
.she had exaggerated patellar reflexes, no ankylosis, no Babinsky and

very slight Kernig. Abdominal reflexes Were slightly diminished on'
the left side. She now began to complain of persistent headache on

the right side. Consultation with a neurologist, Dr. George Blakeslee,
who gave as his opinion that there was a localized lesion in the cortex

or the meninges. Leukocyte count, 15,000; polymorphonuclears, 72

per cent. Headaches at times are very severe, especially at night, but
seemed to be controllable by small doses of aspirin. Frontal sinus
and ethmoid operated area entirely healed, but there still remained a

swelling of the upper lid. There was still an exaggeration of the knee

jerks. Headaches still continued with increasing severity, and on

consultation with Dr. Elsberg, Dr. Haynes and Dr. Blakeslee, an

intercranial lesion, probably on the left side, was decided as the cause

of her trouble. The leukocyte count was now 19,000, with a differen
tial count of 83 per cent. There was a suggestion of ankle clonus on

both sides, but no cervical stiffness or Kernig. There appeared to be
no mental disturbance whatsoever and no aphasia. Macewen's sign
negative. Eye-grounds showed 1 diopter of optic atrophy. An inter
cranial exploration was decided upon, and this was done on December

'

30, 1922. Search in the left frontal lobe was negative, the approach
being through an opening well above the frontal sinus, anteriorly.
Search in various directions was negative. There was no pulsation of
the brain and there was no protusion of the dur�. Feeling that we

were still dealing with an abscess, a similar opening through the skull
was made on the right side, and, searching at 2i; inches from the dural

surface, an abscess was found that contained about 2 ounces of thick,
creamy pus. Pulsation of the brain came back immediately on the
left side. A rubber-tube drain was placed in the abscess and the

patient left the hospital in two weeks. The laboratory report showed
that pus contained pure colonies of Staphylococcus aureus with a

slight tendency to hemolize. About two months after that she devel

oped a toxic psychosis, but this cleared up and the patient was able
to walk about and seemed to be gradually getting better. There was

some hernia cerebri on the right side. This was cut away and this

fungus-like mass did not recur, the wound epithelializing. For about
three months there were practically no symptoms excepting occasional
headaches. In the latter part of October, that is, a year and one

month after the original infection, there was evidence of increased
intercranial pressure. There was considerable bulging in the region
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of the left intracranial exploratory wound. At this time there was a

suggestion of a Babinsky of the left side, and the eye-grounds showed
considerable congestion of the veins on both sides. On October 12, 1923
while reading in bed, she suddenly died, evidently due to a perforation
in her lateral ventricle. No autopsy was obtained.

CASE IV.-J. L., aged twenty-one years, peddler, New York City.
Onset of Symptoms. Admitted to the New York Post-Graduate

Hospital on January 4, 1927, complaining of severe frontal headaches
on the right side and a chemosis of the right eye.

Rhinological Examination. Showed some free pus coming from
beneath the middle turbinate on the right side.

X-ray Examination.. Confirmed this diagnosis.
Operation and Postoperative Notes. On January 5, an intranasal

operation was done, exenterating most of the right ethmoid and

enlarging the frontonasal duct. There was very little pus found, but
there was a mucous membrane necrosis and very marked congestion.
There was profuse bleeding during the operation, but this was con

trolled by adrenalin. On January 9, the symptoms not having
abated and the temperature remaining high, it was decided to do an

external operation and corroborate the findings of the intranasal.
This was done and the usual Killian incision was made. The frontal
sinus was opened in the usual manner. There were considerable gas
bubbles that escaped on making the opening, and in the upper portion
several sulci containing necrotic mucous membrane, but no free pus
was found in the sinus. The frontonasal duct was opened wider, it

being closed with a large block of mucopurulent material, and a drain

placed in it.
On January 14, there was very little edema of the eyelid and no

discharge from the nose. The headache was practically gone. The

temperature was 103° F.; pulse, 150; respiration, 32. The leukocyte
count was 20,000. Physical examination showed some diminished

breathing over the right chest, with absence of resonance, and it was

decided that he was suffering from a pleurisy with effusion.
The physical signs cleared up by January 17 and the edema of the

eyelid had entirely disappeared.
On January 18, he was feeling very well and was permitted to

leave his bed and be up and about the ward.
On January 20, the patient was seen at 3.30 P.M. and apparently

in very good condition. The wound was healed. Temperature, 99° F.;
pulse, 80. It was decided that the patient should leave the hospital
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in the next few days. At 4 P.M. he was seized with an epileptiform
convulsion, localized to the left side, and severe left-sided headaches.
Tentative diagnosis at this time was made of a localized meningitis
or a right-sided frontal-lobe abscess. The eye-grounds were entirely
negative. On January 22, the headaches had entirely disappeared.
The temperature, 100° F.; pulse, 88. He felt very much better, and
a report from the neurologist, Dr. George A. Blakeslee, was that there
was a slight decrease of abdominal reflexes on the left side and slightly
increased patellar reflexes. No Babinski was noted and the patient
indicated that the severest pain was located in the right temporal
region. A tentative diagnosis was given as that of a brain abscess and
advice was given to wait before exploration.

On January 26, the headaches had become severe and consulta
tion again with Dr. Blakeslee resulted in a positive diagnosis of a

brain abscess being made and it was decided to do a temporal decom

pression and search for the abscess. At this time the neurological
findings were exaggerated reflexes on the right side, with diminished
reflexes on the left. There was some facial weakness on the left side.

-

The eye-grounds showed 1 diopter of choked disk on both sides.

By the afternoon of the 27th, the facial paralysis was marked. The

patient could not whistle and there was a partial paralysis of the left
arm. There was no Kernig. A subtemporal intramuscular decom

pression was done on the right side, the skin incision being a straight
one, located 1 inch behind the external canthus of the right eye. An

epidural abscess was located in the midparietal area and there was

some osteomyelitis of the inner table .of the parietal bone. The dura
was covered with large velvety granulations for an area of at least
4 cm. in diameter. No fistulous tract could be found leading sub

durally and nothing further was done. On January 28, the tempera
ture was 100° F.; pulse, 96; respiration, 22. He had recovered from
effects of operation very well and the headaches had disappeared.
He was able to move his arm and fingers and had a very strong grip
in his left hand. The facial paralysis had almost totally disappeared,
being able to whistle and move his mouth normally. That afternoon
he had a very slight convulsion and, as described by the patient,
he experienced a loud rushing sound in his head that lasted about five
minutes. There was also some twitching of the facial muscles. Most
of the convulsive seizure was confined to the left arm.

January 29 to 31. He was unable to squeeze hand strongly and
there was a slight drooping of the left side of the mouth. He was

slightly drowsy and there was an increasing edema of the right eyelid.
February 1 arid 2. General condition about the same, excepting
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that he had a very slight convulsion with muscular twitching confined

entirely to the left side and including the left leg. There was a slight
Kernig, but no cervical stiffening. A lumbar puncture was done and
fluid was clear but with slight increase pressure. Abdominal reflexes
were diminished on the left side.

February f>, he again had an epileptiform seizure and it was felt
that a search for a cerebral abscess was indicated. This was done and
a large abscess over the posterior portion of the frontal lobe was evacu

ated, the abscess containing about 2 ounces of pus. Immediately
after evacuation the brain began pulsation and there was some hernia
tion of the brain at the point of incision. This operation was done
under gas-oxygen anesthesia and the patient recovered from it very
well, but Cheyne-Stoke's breathing developed and the patient became
unconscious and died within thirty-six hours following the operation.
No autopsy was permitted.

CASE V.-V. T., aged twenty-five years, salesman, Bayonne, N. J.
Onset of Symptoms. March 30, 1927. Two weeks previously had

a severe rhinitis, and on admission to the New York Post-Graduate

Hospital complained of severe pain in the region of the left eye and

parietal region. There was partial blindness on the left side and a

chemosis developed within the next two days. He had a temperature
of 102° F.; pulse, 92.

Rhinological Examination. Showed no pus in either meatus on the
left side, but positive evidence in the nasopharynx.

X-ray Examination. Showed evidence of a pansinusitis of the left side.

Ophihalmoioqical Examination of both eye-grounds showed primary
atrophy of the left eye and a chemosis, with possible orbital abscess,
and some temporal pallor of the right side.

Diagnosis. Acute fronto-ethmoidal sinusitis and orbital abscess.
Operation. Usual Killian type of operation was done. The floor of

the left frontal was found eroded and over � ounce of pus evacuated
from the orbit. Antrum explored, but no pus found in it.

Postoperciioe Notes. March 31. Local condition was much

improved, the edema of the eye being much lessened. Patient has a

sensory aphasia. There is' no agraphia, but there is marked loss of

memory. No paralysis and no disturbance of reflexes. This condition
lasted for six to eight hours and cleared up so much that when the

neurologist examined the patient, within twenty-four hours, he con

sidered the condition to be a toxic psychosis. Headaches very much
better.

.

April 1 to April 8. Aphasia has not recurred, but his memory,
which was very good, is now very poor both for remote and recent
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events. Temperature ranging between 99° and 100° F.; pulse, 80 to

90. He feels very much improved and has been out of bed, although no

permission had been given. Wound healing and drains from either

angles have been removed.

April 9. Temperature 101 ° F. and was slightly delirious during the

night and complained of left-sided headache. There was some cervical

opisthotonos and a slight bilateral Kernig. A spinal tap showed 1300
cells but no bacteria. The laboratory report of the secretion taken from
the frontal at operation, showed Staphylococcus aureus. He was able
to sit up. There was no vomiting but complained of headache over

the left parietal area. Examination by Dr. Blakeslee, the neurologist,
:showed that superficial and deep reflexes were hypersensitive. The

right abdominal reflex was diminished and there was a transitory right
ankle clonus.

Diagnosis was that of a beginning meningitis.
April 11. The patient remains about the same. Spinal tap shows

4500 cells with 92 polymorphonuclear cells. No organisms found on

cultural methods was the report some few days later. Leukocytosis
of 22,000; polymorphonuclears, 84 per cent. Several other examina
tions showed 18,000 and 19,000, respectively. There have been no

further aphasic symptoms, but his memory is very poor. Headaches
are severe at night for past two nights.

April 15. Advised exploratory operation for abscess of the left
frontal lobe for the following reasons: His marked loss of memory
and a complete change in disposition impressed me very much; (con
versing with this patient on admission he impressed me as one having
a brilliant mentality); left parietal headache, that is, ipsilateral to the
sinus disease; eye-grounds, and especially the left, showing optic
atrophy; the orbital abscess found on operation, March 30, 1927;
Macewen's sign was negative; high leukocytosis, 22,000. The neuro

logical findings pointed to a meningitis, but inasmuch as there were

no organisms found on repeated examination it was felt that this was

purely a localized condition.

April 16. Diagnosis at this time was a localized meningitis and
frontal-lobe abscess.

Operation consisted in removal of the inner wall of the frontal sinus,
beginning at a small granulation that was attached to the dura having
protruded itself through a necrosis of the inner table. There was no

loss in continuity of the inner table, March 30. There was no diffi

culty in removing the inner table, it being very soft. There was no

epidural abscess and, taking the small granulation as a guide, the dura
was opened and, ·on searching in a downward and inward direction,
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about 2 drams of thick, creamy pus was evacuated from an abscess.
at least 2t inches from the surface and in a general direction near the·
cribiform plate. Ether anesthesia.

April 17 to April 22. Patient seemed to be improved mentally,.
but his Kernig became worse. The temperature was 1020 F., and

pulse, 120. Lumbar puncture was done daily. Fluid turbid, about
4000 cells but no organisms.

April 23. After lumbar puncture patient appeared to be worse.

April 24. Report from laboratory showed Staphylococcus areus in

spinal fluid. Patient semiconscious. Died at 7 P.M. Autopsy showed
a basilar meningitis and an abscess of the frontal lobe, about It inches
in diameter, located on the lower surface of the lobe, adjacent to the
cribriform plate.

CONCLUSIONS. All of these patients were under twenty-eight
years of age, and of these 5 cases 2 were young girls: Case I�
twenty-seven years; Case II, fourteen years; Case III, fifteen years;
Case IV, twenty-one years; Case V, twenty-five years. All had

fronto-ethmoiditis, with either an abscess of the orbit, a chemosis
or edema of the upper lid. Cases I, II, III and V had external
fronto-ethmoid operations done at the onset. Case IV had an

intranasal operation done four days before the external.

Apparent Method of Invasion of the Cerebrum, Case I was by
direct extension from the frontal sinus with a small amount of

osteomyelitis; Case II was by a metastatic infection; Case III
was by direct extension; Case IV was by direct extension and there
was an osteomyelitis; Case V was by direct extension, although a

fistulous tract was not demonstrated.
Location of Lesions. Case I, anterior part of the right frontal

lobe; Case II, on side opposite the frontal sinusitis and in the

region of the cribiform plate, that is right-sided; Case III, on the
side originally searched no abscess was found, but in the region
of the cribiform plate, in the right frontal lobe, the abscess was

located; Case IV, epidural abscess in midparietal area was first
located, and later a cerebral abscess was located in the posterior
part of the frontal lobe on the side of the frontal sinusitis, that is

right-sided; Case V, in the region of the cribiform plate on the side
of the frontal sinusitis-that is left-sided.

A summary would therefore be 4 right-sided abscesses and 1 left
sided. The right-sided ones in 3 patients-that is, Case II, III and
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TV - had convulsions at some time prior to the evacuation of the
abscess. The fifth patient had a temporary aphasia and a pro
nounced optic atrophy. All the others had slight eye-ground
changes. The last patient had decidedly a changed temperament;
the others apparently did not.

Bacteriology. Staphylococcus aureus in all 5 cases.

Blood Picture. Leukocytosis always above 15,000 and poly
morphonucleosis of 80 per cent plus.

Prominent Symptoms. A summary was as follows: (1)
Headache, especially at night and located on the side in which the
abscess was found; (2) occasional vomiting; (3) chemosis and some

eye-ground changes; optic neuritis when the abscess is localized;
(4) high temperature toward morning; (5) pulse-rate usually in
relation to the temperature and in no case was it noted to be low;
(6) insomnia, some mental dulness and poor memory, dependent
on the progress of the brain destruction; (7) convulsions; (8) tactico

optical aphasia; (9) diminished abdominal reflexes, contralateral
to the lesion; (10) exaggerated knee-jerks and ankle clonus usually
demonstrated.

Result of Evacuation of Abscess. Case I, alive two years after

operation, lost trace of; Case II, alive and well; Case III, lived
fourteen months after operation; Case IV, died thirty-six hours
.after operation; Case V, died within a week.
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ACUTE FULMINATING OSTEOMYELITIS OF THE
FRONTAL SINUS; HEMATOGENOUS (?) ORIGIN

(DENTAL FOCUS)

REPORT OF A CASE

HILL HASTINGS, M.D.

THE uncertainty of the etiology, the acute onset, the rapidly
developing meningeal symptoms, the rapid improvement and self
limitation prompt me to report this case of acute osteomyelitis
of the frontal sinus.

Before reporting the case I should like to take a few minutes
to present certain questions that have arisen in the study of osteo

myelitis. The reported cases of acute osteomyelitis have been

usually those of fulminating diffuse osteomyelitis, originating in
the frontals, but gradually spreading, without being self-limited.
That self-limited frontal osteomyelitis does occur is evident from
both surgical and pathological experience. Why it becomes dif
fused and so fatal in some relatively few cases has not been

explained. ,

The comparison of osteomyelitis of the paranasal sinuses with
osteomyelitis of the long bones is interesting because of the striking
diversity. Acute fulminating osteomyelitis of the paranasal
sinuses, diffuse in character, in all the reported cases, with one

exception,' is attributed to a contiguous focus of infection, whereas
in osteomyelitis of the long bones the focus is nearly always far
distant. The orthopedic authorities look to the hematogenous
route of infection in almost all cases; for example, infected tonsils
and teeth. The nasal cases, almost without exception, are reported
as. due to direct spread of infection from the infected mucous

membrane of the sinuses. In the case I am reporting, while a

direct spread of infection is more plausible, the hematogenous
route of infection should not be overlooked as a possibility. This
view was forced on us by the absence of all signs and symptoms
of an acute nasal infection and without any history of chronic nasal
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disease. The toothache was the initial and only sign of a focus
of origin. The serious symptoms almost immediately followed.

Acute diffuse osteomyelitis of the paranasal sinuses presents
other striking differences from that of the long bones, for example,
in the age of its occurrence. McKenzie2 finds only 2 cases in

patients under ten years of age. On the contrary, acute osteomye
litis of the long bones occurs, as a rule, in children. Injury, of
course, is the forerunner of acute osteomyelitis of the long bones.
Yet, no bone in children is more exposed to and receives more

trauma than the frontal bone. Nevertheless acute osteomyelitis
is rarely, if ever, seen following the ordinary bruise of the forehead
in children. Scheinzeis states that in a series of 1782 cases of
acute osteomyelitis of the long and flat bones only 10 cases were

of the cranial bones. It is possible that we must look to the study
of the development of the long and flat bones and their blood supply
to explain why we so seldom have a spontaneous osteomyelitis
of the flat bones. Blood-stream infection of the long bones, it is
said, is more apt to occur -than in the Hat bones because of the
difference in the blood supply. In flat bones the cir:culation is
from the periosteum of both surfaces, with no well-developed
single nutrient artery as is found in the epiphysis of the long bones.
In the latter case an embolic blocking of one of the divisions of the
nutrient artery is more apt to result, whereas in the flat bones the

periosteal circulation possesses so many portals of entry and such
free anastomosis that death of tissue from an embolus is unlikely.
Robertson3 reaffirms the orthopedic belief that the acute osteo

myelitis in children begins at the junction of the epiphysis to the
shaft and spreads up the shaft and not into the joint. Further
more, his experimental studies with injections of staphylococcus
into the blood stream in animals show a very pronounced phago
cytosis in the medulla of the long bones, the resulting infection
localizing, not in the medulla, but in the surrounding bone plate.
In children the epiphysis is still unfused to the shaft and injury is
therefore more liable. The absence of a true epiphysis in the
frontal bone, as in other flat bones, may have some bearing on the
rarity of acute osteomyelitis of hematogenous origin.

Turning our attention to the paranasal sinuses, the frontal
sinus stands almost alone in the record of reported cases of acute
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osteomyelitis. McKenzie finds in his study of the literature 42
diffuse cases originating in the frontal bone, 3 in the antrum, and
none in the sphenoid. No adequate explanation has been given
for this striking diversity.

Operative trauma from radical operations for the cure of chronic
frontal sinus suppuration may explain most of the cases of acute

osteomyelitis. Bulson,' in his search of literature covering thirty
years, reports 55 cases of acute diffuse osteomyelitis with 37
deaths. Of the 55 cases, 28 occurred as complications of chronic

suppuration of the frontal sinuses; 20 of these followed radical

operative procedures.
In this connection it is well to call attention to the present atti

tude of orthopedic men in dealing with acute osteomyelitis, differ

ing somewhat from the past surgical procedures. Surgical meas

ures are by them now limited to a wide exposure with no attempt
to remove all the infected bone; rather to permit Nature to form
its barriers and by sequestration stop the process, the sequestrum
to be removed later. A two-stage operation for chronic frontal

suppuration, where, acute bone involvement shows, may prevent
many fatal results. Twenty-seven cases of acute osteomyelitis
recorded in literature (Bulson) developed from acute suppuration
of the frontal sinuses; in only 3 cases did the osteomyelitis develop
coincidentally with the acute frontal signs and symptoms. Of these
3 cases, so-called spontaneous osteomyelitis, 1 occurred without
evidence or history of previous nasal trouble. It is such a case

that I am now reporting.

J. L. G., male, aged thirty years. August 5, 1924. Three days ago
the patient awoke with a pain in the left upper molar tooth. He con

sulted a dentist, who painted the gum with iodine. He went home
with a headache, pounding in character; felt feverish; had a chill.
Went to bed; sweat profusely; had one or more chills during the

night. The next day he was drowsy, feverish and was said to feel

very sick. Dr. E. C. Fishbaugh (one of our best internists) was called
and found no evidence of lung, heart or abdominal trouble and no

sore throat or cold. His temperature was 101.0 Had a little swelling
above the outer extremity of left eyebrow. The frontal was slightly
tender at that place.

On account of the frontal soreness and history of toothache, Dr.



HASTINGS: OSTEOMYELITIS OF FRONTAL SINUS 49

Hastings' associate was called. He found no evidence of an acute cold;
no pus in the nose; no swelling of the turbinates. Tonsils were small,
submerged, not acutely inflamed. There was a small slough seen

above the upper left bicuspid tooth, apparently the effect of the iodine

application. There was pain and tenderness above the left eye, with

slight swelling of the upper left eyelid. Temperature, 102°, pulse, 64.
Blood cells, 17,900; 90 per cent polymorphonuclear cells. In a few
hours the patient had another chill and profuse sweat. Nasal exam

ination was repeated and showed no pus in the nose, but transillumi
nation made because of the initial toothache, showed a dark left antrum,
which was at once punctured and some pus washed out. The patient
had no history of any nasal trouble. He had no chronic or acute nasal
discharge. The finding of pus in the antrum was insufficient to account

for the serious condition of the patient.
August 5, the third day of illness, the patient's condition was very

serious. He was irrational at times, partly comatose, somewhat

responsive but apparently not mentally clear. The swelling of the
left eyelids had rapidly increased, the swelling extending over the
anterior wall of the frontal and to the left toward the temporal region.
Consultation was held by the internists, two ophthalmologists and
a neurologist. The neck was slightly stiff; the reflexes in the upper
extremities not exaggerated; a suggestive Babinski on the left; nega
tive on the right. Reflexes of the lower left extremity markedly
hyperactive as compared with the right. At this point I was called
in consultation, having been out of town. I was unable to throw any
light on the diagnosis. I found no evidence of acute nasal trouble and
there was no pus in the nose. There was no redness or swelling of
the nasoantral wall. There was no tenderness over the antrum, but
acute tenderness over the left frontal, especially above the external

angular process. There was marked edema of the eyelids. The eye
examination (Dr. A. L. Macleish) showed distinct dyplopia; marked
interference in vertical motion of the eyeball, but not in the lateral
motion. No marked increase in intraocular pressure. Spinal punc
ture (Dr. Hammack) showed the fluid under considerable pressure
and distinctly cloudy; the cell count was 520; no bacteria found on

smears. A culture was made. Operation was advised, with a pro
visional diagnosis: orbital abscess; possible frontal sinus involvement
and suppuration of the left antrum (based upon the report of the
antrum puncture of the day before). Meningitis apparently had

. already resulted.

Monday, August 6 (fourth day of illness). Operation, 10 A.M.

4
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(Patient in critical condition; partly comatose; somewhat responsible
but apparently not mentally clear).

OPERATION. Eyebrow incision for exploration of left frontal and
orbit under frontal plane.

Findings. No pus was found in the orbit; the periosteum of the
roof of the orbit was rough, red and thickened. The bony floor of the
frontal was somewhat roughened. The frontal sinus was opened at

its inner angle. Its lining membrane was pale gray, 'apparently not

inflamed. A probe puncture through the lining membrane disclosed
no pus at first; the sinus was found to be fairly large and apparently
empty. The outer wall of the frontal sinus was softened, particularly
at its outer angle. On enlarging the opening in the frontal a small
amount of thick pus, fibrinopurulent in character, was seen deep down
around the nasofrontal duct. This pus resembled so much the

fibrinopurulent exudate so often seen at the base of a lung in acute

pneumonia that I remarked that the infecting organism was likely a

pneumococcus. (Cultures showed, however, a pure culture of staphy
lococcus.) When the pus on the floor of the sinus, small in amount,
was wiped out, the adjacent lining membrane of the sinus, thin and

apparently necrotic, peeled off. It did not present the usual appear
ance of an acute or of a chronic suppuration. The orbital plate was

rough; the supraorbital ridge was partly softened; the cerebral bony
wall was not necrotic. A wide exposure of the frontal was rapidly
made and the wound loosely packed with gauze. The brain was not

uncovered as it was felt there was no collection of pus on the brain,
but that the patient had an acute general meningitis and would likely
die. The patient recovered from the anesthetic and was partly con

scious. He had a chill at 3 P.M., another at 3.15 P.M. Temperature,
104 °

axillary; restless; answers questions rationally at times, at other
times talks at random. The culture from spinal fluid proved sterile.

Tuesday, August 7. The patient had a better night and awoke
without much headache. Perfectly rational this morning. Neck still
stiff, but no worse than before. Knee-jerks equal, slightly exagger
ated. Babinski negative on right, equal on left. General condition
much improved. Temperature has decreased to 102 0; pulse-rate is
low, not over 70.

Wednesday, August 8. Decidedly better; temperature, 102.6°;
pulse-rate still very low.

Thursday, August 9 (third day after operation). Condition much

improved. Maximum temperature, 102.6°; pulse-rate low.
August 10 and 11. Condition gradually improving. Maximum

temperature, 102.4 0; low pulse-rate.



HASTINGS. OSTEOMYELITIS OF FRONTAL SINUS 51

August 12 (sixth day after operation). Maximum temperature,
10,2.4 0; pulse, 60 to 70. Neurologist's report (Dr. Rand): "Daily
examinations have shown an improvement without definite signs of
brain abscess and with improvement in the meningitis symptoms.
Eye examination today still shows some haziness of nasal margin of
disk. The reflexes about normal except the left knee reflex is greater
than the right and there is a very definite Babinski on the left side;
right grip, 80; left, 85. Slight weakness of the left side of the face.
The stiffness of the neck is not increased nor has a definite Kernig
developed, though both are still suspicious. The white-cell count

has increased to 21,000. I still feel that an "intracranial condition is

present, possibly an abscess forming." (Dr. Rand.)
August 13 to 16. X-ray report: Stereoradiographs of the skull

show both antra to be quite dense. Increase in density lower portion
of the frontal sinus on both sides. This density apparently extends
into ethmoid. Frontals are quite large. Marked fuzziness and lack
of detail in the left frontal region, with some thickening suggesting an

active process in the frontal bone. Right lateral stereoradiograph of
the skull shows no definite evidence of pathology in the cranial cavity.

The
. patient rapidly improved, the temperature coming down to

normal and no further operative measure was deemed advisable.

August 23 (seventeen days after operation). Patient's tempera
ture has been normal for the past week. General condition seems

about normal. No headache; weakness of left side of face has cleared

up. Neurological examination: "The grip is normal in each hand.
All reflexes active and equal and apparently normal. No ankle clonus;
Babinski: right, zero; left, plus. Neck not stiff. The only residual

finding is a possible weak Babinski on the left side. There is still a

light hazy condition of the nasal side of the left optic disk. No hem

orrhage or exudate seen in retina. No elevation of disk." The blood
count has gradually come down to 12,500.

August 29 (twenty-three days after operation). The patient left
the hospital in good condition, with the wound still open and draining.

October 15 (six weeks later). No signs of brain abscess have

developed and th� patient is in excellent condition. The frontal sinus
is still draining a considerable amount of pus. Bare bone is felt at the
floor and near the opening of the nasofrontal duct. There is still a

slight swelling of the left upper lid and marked dyplopia. A seques
trum 1 by ! inch was removed during one of the dressings two weeks
ago. It was determined to do a radical frontal after the Killian method
in order to complete the cure.



52 HASTINGS: OSTEOMYELITIS OF FRONTAL SINUS

OPERATION, October 15. Frontal sinus opened through old scar;
incision carried along the inner side of orbit about 1 inch and along
the nasal process. The floor of the frontal sinus was round softened

throughout. The edges of the previous operative opening of the
frontal sinus were found badly softened, extending well out to the
external angular process. Inner table of frontal sinus softened close
to the midline. Dura found exposed and very much thickened, but
no collection of pus seen on the dura. Evidently an osteomylitis
has been progressing. A Killian type of operation was abandoned.
It was impossible to save the superorbital ridge, as it was diseased

throughout, and was removed. Several sequestra were removed, some

of them being the remains of the orbital plate of the frontal and several
of the posterior plate of the frontal. Close to the midline the remainder
of the posterior plate of the frontal was firm and intact; and the sinus
was treated by loose packing and the wound left wide open. The

patient had no complication from the operation. The temperature
did not go over 99.6°, and he was discharged thirteen days after the

operation. The convalescence was uneventful.
The antrum was never again punctured and no pus was ever found

suggestive of chronic antrum trouble. There was no history of any
antrum trouble. The patient has been seen by me off and on for a great
many years and had never had any signs or symptoms of chronic

accessory sinus disease. The cause for the acute fulminating frontal
sinusitis with rapid bone involvement is still in dou-bt. The history
of the aching of the tooth and the pus found in the antrum at the
time of the onset of the sinus symptoms inclined one to feel that the
tooth infection was the cause of his osteomyletis. However, the
antrum and cheek were not involved, but only the bone of the frontal

sinus, beginning apparently at its outer angle.
May 15, 1927. Three years and nine months have elapsed since the

operation. The patient has excellent health. He has a firm, depressed,
frontal-sinus scar. He has been free of all symptoms either nasal or

general, particularly free of colds. Examination of his nose shows no

pus and a normal-looking mucosa. There has been no recurrence of
tooth trouble and no teeth have been extracted. His antra transil
luminate clear. X-rays of the sinuses show no diseased cavity.

DISCUSSION. The absence of all signs of an acute nasal infec
tion and the nonexistence of any chronic nasal discharge caused
considerable speculation as to the cause of the. sudden attack of
acute frontal osteomyelitis. The antrum puncture, made only
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because a routine examination showed antrum darkness on trans

illumination, showed some cloudy secretion with odor, but this
did not explain the serious condition of the patient. At operation
the frontal sinus was empty, except at the beginning of the fronto
nasal duct there was a fibrinopurulent small collection of pus.
It was not the usual picture of acute or of chronic frontal-sinus

suppuration. This finding of a little pus in the frontal end of the
nasofrontal duct is sufficient to explain the acute osteomyelitis
the sequence of events interpreted by us being an antrum infection
from a dental focus, a spread of the infection to the nasofrontal
duct and into the frontal sinus, with a resulting direct invasion

by the organism (a staphylococcus) of the osseous spaces (canal
icular and medullary) of the bony wall of the sinus (or a primary
infection of the small efferent veins of the lining membrane of the
sinus with rapid infection of the bone from the veins). The case

was in our experience not a typical one.
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DISCUSSION ON THE PAPERS OF DRS. IMPERATORI AND HASTINGS

DR. MICHAEL OSNATO, New York City:
My remarks will be limited exclusively to the neurological aspects

of frontal lobe abscess. Because the time allotted to me is so short,
I shall have to be rather dogmatic in my statements. You will

understand, of course, there are equivocations to some of the remarks
that I shall make, but for the sake of brevity I am sure you will forgive
me.

The first thing that occurs to me in discussing brain abscess is the
caution not to be in a hurry for a localizing diagnosis, for there is
seldom any need for urgency in undertaking surgical procedures.
The more experience we have with brain abscess, the more often we

find that the prognosis is best the longer one waits before doing the
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operation. Give Nature the time to wall the abscess with a capsule.
Abscesses which do not form a capsule are practically hopeless anyway.
So give the neurologist time to localize the abscess for you, and
meanwhile Nature will encapsulate it. Until recently, most men have
called neurologists in for aid a short time-sometimes, in my experi
ence, just an hour or two-before they plan to go in to operate.

The symptomatology should be divided into (1) general sympto
matology and (2) localizing signs.

In the general symptomatology, headache plays a very prominent
role, and this particularly in young people, and irritability with
restlessness after nasal procedures should make one suspicious of

possible frontal abscess-and then, later, confusion with lapses of

memory, what we neurologists call amnesic episodes, which some

times have aphasic or paraphasic characteristics,. Tenderness on

percussion is not of localizing value in my experience. It is a gen
eralized sign. Associated with tenderness on percussion is the use

of the stethoscope in investigation. Sometimes by percussing along
the line of the ventricles from behind forward, while listening with

your stethoscope, one may detect a change in the percussion note over

the abscess. Occasionally that is a rather helpful thing. Ordinarily
the percussion note is tympanitic when listened to over the ventricles,
but over the abscess that sound takes on a quality of dulness.

Among the nonlocalizing signs are generalized convulsions. Jack
sonian convulsions are, however, of considerable localizing value. As
Dr. Hastings brought out in his case, the disks are important, but
they are not of localizing value. The most common finding is simply
an engorgement of the veins, which is greatest on the nasal side of
the disks. Optic neuritis is not uncommon in brain abscess, but
papilledema in my experience never occurs. The swelling is part of
of the inflammatory process and never becomes greater than 1 or 2

diopters.
So much for generalized symptomatology.
The localizing signs of frontal lobe abscess are unfortunately not

striking, usually. The abscesses on the right side are particularly
difficult because the right side of the brain in the frontal region is
possessed of no strikingly definite functions. However, euphoric
states are peculiar to· frontal lobe lesions. The state of euphoria is
one in which the patient becomes unusually jocose, 'flippant even, and
exhibits a strangely discordant emotional reaction in the direction of
well-being that is out of proportion to the seriousness or apparent
seriousness of his illness. Euphoria with talkativeness, mild delirium
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and confusions is much more common in patients with frontal lesions.
Later, of course, stupor and coma may supervene.

With lesions in the left frontal lobe one may have so-called motor

aphasia, the difficulty in that condition being on the side of emissive

speech and utterance rather than in the understanding of speech.
Dr. Imperatori stressed a sign of very considerable value. Very

early in these cases the abdominal reflexes are disturbed on the side

opposite to the lesion.
The abdominals are diminished and sometimes absent. When the

lesion becomes extensive and is associated with meningitis, as so many
of the frontal lobe abscesses are, the abdominals are not diminished
on one side only, but practically always on both sides.

If the lesion is at or about or in the vicinity of the Rolandic area

(ascending frontal lobe) there are changes in the deep reflexes on the
side opposite to the abscess. The deep reflexes are increased. On the
same side the abdominals are diminished. One may have a Babinski,

\

of course, on the side of the hyperreflexia. Then, too, one must not

forget in abscesses of the fronto-parietal region that static ataxia,
disturbances of station and gait, are to be expected and are commonly
found, because, as you all know, the fronto-parietal occipital cortex

is connected by means of the polio-fronto-cerebellar tracts with the

opposite hemisphere of the cerebellum. They contribute the largest
portion of cerebellar hemisphere area. So that one must not lose

sight of the fact that with fronto-polio-pontine lesions ataxia occurs.

One must not be deluded with the idea that because the patient has a

disturbance of station or gait that it means necessarily disturbance in
the cerebellum. With cerebellar lesions, in addition to this, they
have nonequilibratory ataxia, which is tested by having the patient
touch the tip of the nose with the index finger with the eyes closed and

touching the tips of the index fingers together in front. Nonequilibra
tory ataxia is characteristic of cerebellar lesions or of tabes (peripheral
or sensory ataxia).

A series of very important localizing symptoms are due to the
involvement of the so-called sensory cortex, the postcentral convolu
tion in the fronto-parietal region. These disturbances are chiefly in
disabilities connected with the recognition of size, form and shape of

objects; disturbance of muscle, tendon and joint sensibility (inability
to accurately tell in which direction the small joints of the hands and
toes are being moved when the patient has his eyes closed); inability
also to discriminate between one and two points which are ordinarily
promptly recognized by the normal individual at 3 mm. or even less.
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In cases of fronto-parietal lobe abscess the points may not be recog
nized at a much wider spacing.

Other signs of localizing value are the hallucinations of smell, with
lesions of the orbital portion of the frontal lobes, involving the olfac

tory bulb or tract. Hallucinations of smell may also occur in tern

porallobe abscesses. Time does not permit me to go into the localiz

ing symptomatology of abscesses generally, however.
So far as the spinal fluid is concerned, the most striking thing to

remember is that until the arachnoid is involved the spinal fluid is

invariably free of bacteria. In spite of that fact the cell count may
be excessive. That is the most important point of the whole discus

sion; even with increase in cells up to several thousands, one never

finds bacteria until the abscess ruptures in the ventricles or invades
the meninges, when, of course, one has to deal with a purulent men

ingitis.

DR. LEE W. DEAN, Iowa City:
I wish to report one case of frontal lobe abscess and a second case

which was probably a chronic localized suppurative meningitis and
not a true abscess of the frontal lobe.

Age of the first patient, twelve years. The brain abscess was

secondary to the chronic infection of the frontal sinus in a very
young child. This patient had an orbital cellulitis secondary to a

chronic frontal sinusitis. An external frontal operation was done.
The inner table of the frontal sinus was eroded. The dura was

covered with granulations. These were not disturbed. The wound
was left open and the patient returned to bed. He did not do well.
His main complaint was headache and vomiting. A diagnosis of'
frontal lobe abscess was made. A second operation was performed.
No sinus was present in the dura. At the point of most discoloration
of the dura it was incised. The cortex of the brain was penetrated
for i inch and a chronic brain abscess found. In a week this abscess
was drained for a second time and the patient made an uneventful

recovery.
The second patient was suffering from headache. The diagnosis.

was chronic suppurative ethmoiditis with necrosis of the ethmoid.
An intranasal operation was done on the left ethmoidal labyrinth.
The dura was exposed and, through a sinus in the dura, pus was

discharging. The material removed from the sinus proved to be
necrotic brain tissue. Following the operation for six days the

patient had no trouble, then he became unconscious-there was slow

respiration, vomiting and slow pulse. The sinus was dilated through
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the nose with a nasal dressing forcep. All symptoms disappeared
and the patient made an uneventful recovery. This was eight years

ago. For two years preceding the operation the patient had suffered
much from headache. This has not occurred since the operation.

DR. JOSEPH H. BRYAN, Washington, D. C.:
Dr. Imperatori has referred to one of my cases, and I only want to

speak of it in this connection in this discussion. This case was a young
boy, twelve or fourteen years of age, referred to me while I was in
the service. He was operated upon by two of my colleagues in

Washington. The patient did not progress favorably, and after my
demobilization the case was passed on to me. At first it was difficult
to determine what the situation was. There was a profuse, thick,
bloody secretion coming from the region of the frontal sinus, and
after reopening it I found a perforation in the posterior wall of the
sinus through which the secretion was coming. My first impression
was that we had to deal with an abscess in the frontal lobe. Passing
a probe through the opening in the posterior wall, I felt convinced
it was in the frontal lobe. Taking a picture with the probe in situ
the indications were still pointing to a frontal-lobe involvement.

I used a demarking fluid, nitrate of thorium, injected through the
fistulous opening. It showed a well-marked abscess sac really above
the frontal eminence, with a sinus leading to the opening in the

posterior wall of the frontal sinus. That brought out very distinctly
the abscess sac and showed it was an extradural abscess. The picture
was shown very well in the article I published at the time.

That is something well worth taking into consideration in the way
of assisting us in our differentiation. This case was operated upon
several times, and I felt convinced the abscess had healed.

After an interval of three weeks I was called on the telephone from
his home in Virginia, and they said he had chills and high temperature.
I found he had developed a meningitis. Autopsy showed that the
extradural abscess had practically healed. Whether the infection
took place through the fistulous opening, no one could tell. This
must have been osteomyelitis, too, of the posterior wall.

In regard to osteomyelitis, my first impression was obtained in

London, when Mr. Tilley showed me a skull well worth seeing. If

any of you want to see it, I think it is in the Museum of the Royal
College of Surgeons. It is well worth looking at. The whole skull

. was honeycombed. I had never had a case until within the last few

years.
The case that I reported several years ago was a young girl, twelve



58 BRAIN ABSCESS AND OSTEOMYELITIS

or fourteen years of age. While in one of the summer camps in New

Hampshire she was seized with headache in the region of the frontal
sinus after swimming. She was operated upon, but evidently the

operation was not successful, because of improper drainage. When
she returned to Washington she was brought to me. I found a very

I

extensive osteomyelitis had developed in the frontal bone, the roof
and the inner wall of the orbit, and 1 was able to pick out the whole
roof of the orbit intact. This case had to go through several opera
tions. I want to say this has been four or five years ago. This girl
is completely well, has never had a -return of it, and it is the only case

I know of extensive disease of the skull that has recovered.
Since then I have had another case which went the rounds, every

examiner telling her her headaches were imaginary. I found an

ethmoidal and sphenoidal abscess. An external operation was per
formed and the whole ethmoid and the anterior wall of the sphenoid
were taken out. I opened the frontal and found it was not infected
at that time. She made apparently very good progress, although
her headaches continued. A second operation had to be done four
or five months later, and we found extensive osteomyelitis of the
frontal bone. This girl has gone through three or four operations.
Last March I did the last operation, and the disease is still in existence.
How are we to determine when we have reached the bottom of this
disease? I do not think it is possible. In this case I went down as

far as I could go in the healthy bone with safety, but it has flared up

agam.
Dr. Dabney tells me he had to reopen the case and found the

disease still progressing. We do not know when we have reached
the bottom of it. Dr. Hastings suggests we should not go into, I
think he said, the healthy area, but I do not see how we are going to

stop the virulent progress unless we do, and even then we are not sure.

DR. WILLIAM V. MULLIN, Cleveland, Ohio:
Twelve days ago I had brought under my care a boy, aged seventeen

years. His history was that he had been living in Florida and had

gone there because of his frequent colds and perhaps sinus trouble.
He improved very much by spending the winter there and had;
shortly before returning home, been going in swimming a great deal.
He then developed what was said to be a sty on his right eye, later
followed by an orbital abscess. He was seen by a general surgeon,
and since this abscess had settled well up above the brow it was

drained externally by incision. well up in the midforehead on the left
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side. His blood culture was positive at that time, just previous to

the drainage, finding a Staphylococcus albus, they said. After

drainage they then got a negative blood culture.
When he was improved they brought him home. It was said that

the frontal sinus was not involved. On the train coming home from
Florida he became very ill, had chills and his temperature was 103.50•
He' was brought immediately to the hospital, at which time I saw him.
He then had a very extensive osteomyelitis of the right frontal bone

involving the entire anterior wall of the frontal sinus, there was emphy
sema of the forehead and the periosteum was denuded clear to the

top of the head. He had an abscess of the septum and marked

deformity of the nasal bones. He also had osteomyelitis of the

upper end of the tibia and abscess of the left knee. However, we did
not get a positive blood culture. The cultures from each of the
.abscesses-the frontal, the one in the septum and the knee-showed

Staphylococcus albus. It has been a week since I have seen him. I
have heard from him and he has had no new extension. He responded
splendidly to blood transfusion.

I notice in the Journal of Laryngology ana Otology that in England
they are using colloidal silver intravenously and have reported good
results from its use in osteomyelitis of the frontal bone. I wonder if
Dr. Hastings knows anything of the value of this or if anyone has
tried it?

DR. CORNELIUS G. COAKLEY, New York City:
I wish to say that Dr. Hastings' paper was one of the best presen

tations of the subject I ever listened to. In that paper he refers to

the frequency of osteomyelitis following operations on the frontal and
ethmoidal sinuses.

At Bellevue Hospital, which seems to be the dumping ground for
.all of the bad cases of the general hospitals in the city, we get quite a

number of cases of orbital abscesses and abscesses of the frontal bone
where· there is distinct swelling and perforation either of the inferior
wall of the frontal or the outer portion of the ethmoid and also of the
.anterior wall of the frontal. In these cases the diagnosis can very
readily be made from the physical examination and by the appear
ances in the radiographic plates. The hardest thing that I find is to

get our attending surgeons to realize that in most of these cases there
is an actual bone involvement due to the pressure of the secretions

. within the cavities, whether ethmoidal or frontal. There has been

softening and infection of the bone, perforation of the bony wall,
either ethmoidal, anterior-frontal or inferior-frontal, into and around
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the orbital tissues, and with an accumulation of pus in the orbit or in
the scalp external to that perforation in the bone. The inexperienced
surgeon is desirous at once of cleaning out the whole of the pathol-
ogy that is going on in that case, and that I think is a very bad and
unwise procedure.

In the case just referred to by Dr. Mullin, as I understand it, all
that was done by- the general surgeon was to make a skin incision and
evacuate the pus that was external to the real source of infection.
He did not open the original source of the infection. Our procedure in
all of these cases, where there IS actual bone softening and bone infec
tion in acute or chronic cases, is to incise into the abscess cavity, find
if possible the fistulous point from which the original suppuration in
the ethmoid or frontal regions came, slightly enlarge that opening to·

facilitate drainage, put in, if necessary, either a drainage tube or a

cigarette drain and permit that inflammatory process to subside.
Then later go ahead with whatever surgical procedure may be neces-

sary to get rid of the entire process. If that method of treatment is
undertaken I feel very sure that we will have very many less cases

of osteomyelitis of the frontal and ethmoid region than if one attempts
to perform a complete surgical operation during the time when the
abscess has broken through into the soft tissue, which softens the bone
and gives you an area of bone there which is very readily infected.
If you manage the cases in that way you will have fewer cases of
osteomyelitis.

DR. JOHN F. BARNHILL, Indianapolis, Ind.:
The methods of invasion of the brain, it seems to me, will have to·

be more carefully studied and, in a measure, our views revised. We
are given too much to believe we shall find a brain abscess in the
exact vicinity of the sinus disease. I am convinced from what experi
ence I have had, and from. what I have learned from others, that
abscess of the brain occurs at least as often from transfiltration through
the blood stream as it does through contact.

I am of the opinion that we overlook a great many cases of brain
abscess due to frontal sinus suppuration, the patient dying without
definite knowledge as to cause. I have personally seen two cases of
cerebellar abscess, found only on postmortem, that were due to frontal
sinus disease. I have also sene several cases of brain abscess that
were due to lung suppuration, proving that the infection may be
transported a long distance.

Coming to the point, the frontal lobe abscess is the most difficult
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-of all abscesses to diagnose. There are seldom any focal symptoms and

very often no eye disturbance. Papilledema is not often present, for
the reason that papilledema is due to intracranial pressure, and unless
'such pressure develops in considerable degree eye symptoms do not

record the presence of the abscess. Headache is frequently present and
is severe. Persistent headache in the presence of sinus disease should
.arouse strong suspicion of brain abscess. The location of the headache
is seldom an indication of the location of the abscess. Sometimes
'headache is in the frontal region when the abscess is in the cerebellum.

DR. CHARLES W. RICHARDSON, Washington, D. C.:
I wish to report a case of meningitis. Three times in my experience

in operating upon cases which have been frequently operated upon
through the nasal route I have found perforation of the outer table
of the frontal bone, due to overzealous work or erroneous technic.
'One case I think it wise to narrate:

When this man came to me he had a history of a dozen or more

bilateral intranasal operations. Several weeks after the last nasal
-operation this patient's nasal breathing had been completely arrested.
I found that he had a septal abscess and a double pansinusitis. I

operated upon the pansinusitis on one side and drained the pocket of

pus in the folds of the perichondrium. Ten days afterward I operated
upon the other side for a pansinusitis. For some little time there
was drainage from the septal abscess. After he had been out of the

hospital several weeks he came to me one morning complaining of an

intense pain in his forehead. I examined him carefully and sent him
to the hospital. His case proved he had a meningitis and he died
in about forty-eight hours.

The interesting features in this case were: (1) The perforation of
the outer table of the frontal bone from an intranasal operation;
(2) the development of the septal abscess as a result of the intranasal
operation; (3) the most interesting point was that a month after he
was last operated upon and seven weeks after I first saw the man he
developed a fulminating meningitis.

DR. HENRY L. SWAIN, New Haven, Conn.:
Not to prolong the discussion, Dr. Imperatori referred to the case

I spoke about last year when discussing Dr. Hurd's paper. I just
want to make it clear that that patient died not because of frontal

. lobe abscess, which would not have troubled us much, hut he died from
progressive osteomyelitis, which went back and involved the whole
top of the skull, nearly to the occipital protuberance.
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One of the reasons why I reported the case last year was the inter

esting juxtaposition of two cases exactly similar. One went on to,

recovery and the other died. It would be impossible in an ordinary
quick examination to distinguish between them in any way, except
one was left-sided and the other right-sided. Both young men were

students in college. One came in with edema over the outer table
of the frontal sinus, extending down into the orbit. The simple
incision Dr. Coakley spoke about, extending to the bone, liberated
serum, no pus. The well-developed frontal sinusitis was treated by
simple suction and the patient got well with no further surgical
intervention.

The second day after this case had been opened by the simple
incision over the orbit, the second case came in, apparently less sick
than the other patient, but I put him into the hospital for observation

simply with one of those hunches one has that there was something
about that case that differed from the other. I saw him of an evening,.
and on the second evening he suddenly developed unconsciousness
and had convulsions, out of a clear sky. We had no symptoms of

warning at all. This is the case where we found, just as Dr. Hastings
did, the crunching bone over the frontal sinus and pus on the external
surface. On opening through the outer wall of the frontal sinus we

found the same condition you described, Dr. Hastings, and later a

point of softened bone on the posterior table. Very gently clearing
this away, we discovered epidural pus, epidural abscess, a softened

.

area in the dura, easily slumping into the abscess of the brain. As
I said, however, we simply drained that with the least possible surgi- .

cal intervention we could accomplish. The case terminated fatally
from general osteomyelitis. How is anyone to distinguish between
these two cases? The appalling suddenness with which we are over

whelmed by these cases of fulminating osteomyelitis is a difficult
problem.

PROF. GEORGES PORTMANN, Bordeaux, France:
I wish only to call attention to some small points about the diag

nosis of brain abscess. It is very difficult to make a diagnosis of brain
abscess and we are accustomed to divide the symptoms into three

subdivisions-symptoms of hyperpressure, of infection and of localiza
tion. The symptoms of hyperpressure are headache, slow circulation,
slow pulse and many others. The symptoms of infection are fever
and emaciation. We pay great attention to the symptom of emacia
tion. When we think a patient has an abscess of the frontal lobe or

cerebellum, if the patient shows a loss in weight of 15 or 20 pounds-
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.

it is for us a very great symptom of abscess of the brain. The

symptoms of localization, the third part of the diagnosis, are very
difficult sometimes. I saw several cases of abscess of the frontal

lobe, and two months ago I had two cases in which I saw vertigo of
cerebellar origin, yet which was a true abscess of the frontal lobe. I
think that this discussion is interesting and we must study it as part

.

of the diagnosis. In such a case it is possible that we have at the same

time infectious metastasis of the cerebellum, but when we have only
an abscess of the frontal lobe I think that we cannot have a cerebellar
syndrome.

When we think we have a brain abscess and we search the fistula
and it seems normal, we do not open it. By touching the dura mater

with iodine we have exactly the same results as when we put iodine
on the plura. After thatyou can go in with your knife and open your
abscess.

For many years we have been annoyed by drainage of abscesses
of the brain. At the beginning we put in two big rubber drains,
but very often the brain tissue stops the drainage. We used also

glass drains, but the brain tissue also crowded into the tube. Now
we use a metallic drain, two valves with a spring, and these two valves

separate the two parts of the brain abscess, and we get good results
since we use this in place of the rubber or glass drain.

PROF. L. VAN DEN WILDENBERG, Louvain, Belgium:
This discussion is very interesting. I will speak only about my

good cases. Since I publish my bad cases, I guess I may also publish
my good cases. I find that when osteomyelitis comes at the same

time as a traumatism of the frontal sinus that the prognosis is much
better than in the other types of osteomyelitis.

I had an opportunity of operating upon two of these cases two or

three weeks afterward and both of the cases were cured. I would not
do too radical an operation on the frontal sinus, but do only a draining.

I showed one case or discussed it in a paper before the last Inter
national Congress. The patient came to see me and she had a swel
ling of the sinus frontalis and it seemed to be fulminating meningitis.
All the symptoms were there. She had convulsions and everybody
thought the operation would be unsuccessful. They finally permitted
us to operate and we found an abscess there, in the sinus frontalis,
with granulations. After removing the posterior wall of the sinus,
we opened the dura and there we found an abscess. We did three
punctures of the cerebrum without result. They failed to give us

pus. This we should remember when we have bad cases. We have
nothing to lose by operating. We have much to lose by waiting.
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In this same book that I am passing around you will see a picture
of a child with osteomyelitis, with sinus frontalis infection, but not so

acute. It developed after three months of sinus infection. You will
see the picture of the osteomyelitis in this child.

DR. H. G. TOBEY, Boston, Mass.
I would like to add one other case of acute frontal infection. This

was of a young girl, aged sixteen years. She was at a summer camp
in Maine, when she contracted an acute suppurative frontal sinusitis
which perforated into the oute� angle. She came down to Boston.
There was no discharge from the frontal sinus incision at that time.
The main symptoms were vomiting, edema of both disks, beginning
on the opposite side from the lesion.

First a radical frontal sinus operation was done. At that time
there was found a very minute area of disease of the posterior plate.
It was not more than 3 mm. long. At that time that was all that was

done. She returned to bed for two days. She was greatly improved.
The third day her symptoms of headache and vomiting began again.
We went in through the original wound and found her abscess 3 inches
above the perforation of the frontal. We found it simply by following
congested dura upward, when we came upon an area of circular granu
lations about the size of a half a dollar. That was drained and she
has been doing very well since.

The one thing I would like to bring out in connection with this
case is that it was suggested, or rather it was strongly urged by the

neurological surgeon in consultation, that we go through a clean area

on the side. From our experience in abscesses with mastoids, I did
not concur in that and went through myoid wound. If we had

gone through the side, the abscess would have had to be drained

through at least 1 � or 2 inches of perfectly normal brain tissue. Over
the area of granulation there was an extradural abscess which if
drained from the side would never have been discovered, and probably
would have spread from there on the relief of pressure.

Concerning Dr. Hill Hastings' case of osteomyelitis, I think he is
to be congratulated on the successful outcome. I think Dr. Swain

brought out an important point. When they start we never know
what is going to happen. There is hardly any way of forecasting.
Dr. Mackenzie, in 1913, reported 48 cases; a year ago, before the
Eastern Section of the Triological Society, I reported 18 cases. Dr.
Mackenzie divided his into spontaneous and postoperative. These
are the diffuse, spreading cases of osteomyelitis. If we have any that
show a sign of limitation we ought to be thankful. Dr. Mackenzie
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brought out the fact that those which are spontaneous have a larger
percentage of cures than those that follow operation. All of those

following operation do not necessarily follow operation on the frontal
sinus. One case was reported from simple removal of the anterior

tip of the middle turbinate. Three cases originating in the antrum

were reported and since then several other cases. We had in Boston
one case which resulted from removal of a molar tooth, spreading
rather slowly up through the tissues on the side of the head, which is
in contradistinction to Dr. Hastings' case, which came on suddenly.
It seems to me it must have been hematogenous infection and not by
direct extension. So that the argument that operation on the frontal
sinus is the cause of the osteomyelitis does not hold.

One other fact that is significant is that all the cases that have been

reported in the literature that have recovered (I am speaking of the
diffuse, spreading osteomyelitis) have been cured by radical operation.
A year ago I advocated getting completely around the disease with
the Hudson drill, that is, drilling completely around it and getting
outside and going from normal tissue to diseased tissue rather than
from diseased to normal tissue. I notice that Dr. Mackenzie has also
advocated removing the diseased portion of the frontal bone. He
does it with a mallet and gauge. With the Hudson drill you make

your openings at various places and you can find how far the disease
has progressed. It practically always has progressed much farther

along the longitudinal sinus than along the sides. I remember one

case where we made openings on each side of the longitudinal sinus and
we had difficulty in freeing the longitudinal sinus.

A few weeks ago we made an opening directly over the longitudinal
sinus I! inches above the visible gross limit of the osteomyelitis, and
on going through the outer plate pus was encountered. Before we

were through we had gone back 3 inches along the longitudinal sinus
above the visible area of disease over the frontal sinuses and had not

then gone beyond the area of granulations, which, of course, means

that in all of these cases we are faced with a possibility that the
disease will extend through the longitudinal sinus. All those that
have died that have been autopsied have shown marked involve
ment of the longitudinal sinus. Of course, we have the extradural
abscesses.

.

There is one other point I would like to bring out. Our old friend,
the x-ray, is usually a week behind the osteomyelitis. It does not

, show the beginning or the extension of it until it has perforated the
outer plate of the frontal bone.

5
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The most recent case has been that of a youg girl of about ten years
of age, who during the course of a severe pneumonia developed a

diffuse swelling over the right eyebrow and edema of the upper eyelid.
There was distinct fluctuation. Recognizing what was going on, this
area was opened under local anesthesia and fully 1 ounce of pus
removed. Four days later the pneumonia was better, the temperature
coming down. She developed a similar area in the right temporal
region. This was incised and through-and-through drainage made.
We realized there was osteomyelitis going on and hoped she would

get well of the pneumonia in time to deal radically with the osteomye
litis. The first x-ray had not shown any osteomyelitis. The second
x-ray showed osteomyelitis extending about -!- inch beyond two small
frontal sinuses. At operation for the removal of the frontal bone we

found gross pathology of the frontal bone extending at least 1 inch
above the limits of the frontal sinus, which meant that that had
extended at least! inch beyond where the x-ray showed it to be

present. It was in this case where the opening was made over the

longitudinal sinus and pus found extending far back. She was one

of the unfortunate cases of early infection of the longitudinal sinus.
which resulted in death.

I think we have all encountered cases of perforation of the floor of
the frontal sinus with orbital abscess which have been cured by
drainage. That is probably due to pressure necrosis. As to whether
it is true osteomyelitis, as we recognize it in other cases, is open to

some question.
DR. IMPERATORI (in closing):

I wish to thank the Fellows sincerely for the discussion that they
have given this paper.

Dr. Osnato mentioned and stressed the symptom of smell being
disoriented or not present. In none of the cases was the smell sense

in any way affected, and in the last case the abscess was directly adja
cent to the olfactory lobe.

It is a well-known thing that brain abscess in children under four
or five years of age is frequently in the frontal lobe, coming from lung
abscesses, long-bone infections and following tonsillectomies.

In reply to Dr. Portmann, I have not noted the weight of any
patient, nor have I observed the vestibular syndrome.

Regarding the method of treatment of frontal lobe abscess, I do
not think this is the proper treatment even though I had two patients
get better. It seems to me the opening of the brain and the placing
of a tubular drain in is not the correct procedure. It would seem to

me to be better to aspirate and reaspirate.



DISCUSSION 67

DR. HASTINGS (in closing):
I greatly appreciate the discussion, which was very i�structive to

me. Unfortunately, I cannot feel that any congratulation is due me

for the outcome of this case. I finished the operation with the feeling
that the patient was going to die of meningitis. The only thing I
believe I did that was wise was not to go any further in an operative
way than I did. You can visualize the consultants around the operat
ing table and the urge I had to examine the brain. I felt the patient
had meningitis. I was in the presence of a man in partial delirium,
high temperature and I felt wide-open drainage was all I should do
for the time being. If I had uncovered the brain thoroughly, I

might have then taken great credit to myself for having saved the

patient's life. We watched him for two or three weeks, looking for
indications to do intracranial exploration, but fortunately they did
not appear. Later, when the acute signs and symptoms had dis

appeared we did the secondary operation. We found that the osteo

myelitis had become self-limited and sequestra had formed.



MALIGNANT TUMORS OF THE NASAL SINUSES: A
FURTHER REPORT ON THE RESULTS OF THE WIDE

OPEN OPERATION FOLLOWED BY IMMEDIATE
RADIATION

HARRY A. BARNES, M.D.

IN 1920, at the annual meeting of the American Laryngological,
Rhinological and Otological Society, I reported a series of cases

of malignant tumors of the nasal sinuses treated by a combination
of operation and radiation. The procedure was based on Moure's
lateral rhinotomy, but had two important and radical additions
which were designed to overcome certain inherent difficulties in
the treatment of malignant growths in this region. These addi
tions were: first, the cutting away of the soft tissues of the cheek
so as to leave a wide, permanent opening in the face, and second,
the immediate radiation of the operative field. In my first paper.
I described the operation in detail; therefore, I shall mention here

only its salient features, and then take up in tum a few points
which a further experience with these tumors has suggested from
time to time as being most vital and interesting.

It is obvious that the first principals of the operative treatment

of malignant disease are violated when a tumor is removed, not

only without a fair margin of normal tissue, but by a crushing
operation which amounts to a curettage. No better method
could possibly be imagined for producing local implantations and

setting up distant metastases. Yet on account of the bony sur

roundings of these tumors, which separate them from the brain
and from the eye, no other course is open to us, except in cases of
antral involvement only. It is for this reason that immediate post
operative radiation is used. For, although all of the gross parts
of these tumors may be removed, if the cranial cavity has not

been invaded nor the sphenomaxillary fossa too deeply involved,
we cannot be certain that minute fragments are not left around
the openings of bloodvessels in the bone, or that implantations
have not been made on the denuded surfaces of the operative
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cavity. Early recurrence may be expected unless some method
is employed to devitalize these tiny or even microscopic particles
of tumor at the time when they are most vulnerable. I believe
immediate radiation accomplishes this, and that it also makes less

likely distant metastases which the crushing nature of the opera
tion certainly favors. The wide opening in the face is made to

facilitate radiation and to convert the entire operative field into
a surface one, which can be inspected easily for evidence of recur

rence and is most accessible for treatment, whether by diathermy,
radiation or cutting operation, should the contingency arise.

FIG. 1 (Patient 13).-The initial incision; epidermoid carcinoma involving
the antrum, ethmoid, sphenoid and orbit; dura exposed during operation; no

meningitis; died (date unknown) of extensive recurrence.

It is my practice to see these patients at weekly intervals during
the first four months following operation. After that the interval
is prolonged, according to conditions in the individual case. The
important point is that any and all suspicious areas are treated as

if their malignancy were certain, without waiting for the patholo
gist's report on the tissue removed. Some of the failures recorded
here were due, in part at least, to inability to carry out the above
routine.



70 BARNES: MALIGNANT TUMORS OF THE NASAL SINUSES

THE INITIAL INCISION. In my first series of cases the Moure
incision was used. In the subsequent 17 cases the incision has
been as follows: Starting at the outer extremity of the eyebrow,
it makes almost a complete circle, following the line of the brow

FIG. 2 (Patient 25).-Basal-cell carcinoma involving the ethmoid, antrum
and orbit; the orbit was filled with tumor from the posterior ethmoid which
does not show in this section; no recurrence after ten months.

and the nasomaxillary suture; then downward and outward across

the cheek, sufficiently high to just escape opening the buccal
cavity, and continuing outward and upward, to end well out on the
malar bone. This incision gives splendid access to all parts of the



BARNES: MALIGNANT TUMORS OF THE NASAL SINUSES 71

field, however extensive it may prove to be. In cases that show no

shadow over the frontal the incision in the brow is omitted. Exper
ience seems to show that this is safe; for although I have opened
the frontal in many of these cases because of the shadow in the

FIG. 3 (Patient 25).-Basal-cell carcinoma; X120.

plate, and have always found pus, polyps and suspicious granula
tions in the sinus, I have yet to see one in which the pathologist
has reported any evidence of malignancy in the tissues removed.
The condition in the frontal then has been a retention sinusitis,
brought about by the obstruction of the nasofrontal duct by the
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ethmoidal tumor; but in spite of this I believe such frontals always
should be openedand as thoroughly cleaned out as if their malig
nancy were unquestioned.

THE CONTROL OF HEMORRHAGE. These operations are always
very bloody. The hemorrhage, however, can be controlled well

by packing, between intermittent attacks on the tumor; and when
the great mass of this has been removed the bleeding becomes so

slight as to be of little moment. In several cases of the later series,
the sphenomaxillary fossa was found to be deeply infiltrated by

FIG. 4 FIG. 5

FIG. 4 (Patient 25).-Showing orbit, ethmoid and sphenoid; the latter was

opened at the operation and found not to be involved.
FIG. 5.-Same patient as in Fig. 4; a chamois patch is kept in place

with collodion.

the growth; and, although the bleeding was checked without
serious difficulty, the tying of the external carotid is advised in
this class of cases.

THE RADIATION. The radiation should be immediate. In my
earlier cases a tube of radium emanation of a strength equal to
35 or 40 mgs., screened with steel, was placed in the middle of the

packing at the close of the operation. This gave an additional
screening of at least It cm. of gauze, which was quite sufficient
to prevent any actual burning of even the nearest surfaces. This
tube was allowed to remain in place throughout convalescence.
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As the strength of the emanation is reduced by one-sixth every
twenty-four hours, I have roughly calculated that these patients
received a total dosage of something over 4000 mg. hours of gamma
radiation. In my later cases the dosage has been about the same

but in a much more concentrated form. Tubes of 100 to 200 mg.
strength, screened with 0.2 mm. of platinum and 0.5 mm. of brass,
or with 2 mm. of lead, have been used and left in place for twenty
four to forty-eight hours. This latter method appears to be the
more effective of the two.

FIG. 6 (Patient 20).-Highly malignant carcinoma (no cell differentiation)
of antrum, ethmoid, sphenoid and orbit; 1 of the 3 cases in which the eye
was saved; no recurrence after fifteen months.

THE ORIGIN OF THE GROWTH. These tumors are often referred
to as tumors of the upper jaw. It seems to me that this designation
should be reserved for those only that arise in the antrum and do
not extend beyond its limits. When the ethmoid is infiltrated,
and especially when the sphenoid is invaded, the term becomes a

misnomer. The primary site of these tumors is often difficult to

determine when more than one of the sinuses is involved. Those
that begin with pain in and around the molar teeth are undoubtedly
of antral origin, while those whose first symptoms are nasal hemor-



74 BARNES: MALIGNANT TUMORS OF THE NASAL SINUSES

rhage and obstruction probably are primary in the ethmoid. A
fair percentage of all the cases belongs to this class. The growth
often extends into the sphenoid, but primary tumors of this sinus
must be very rare. It may be asked, "How do we know that the

FIG. 7.-Highly malignant carcinoma (no cell differentiation). X500. Patient
shown in Fig. 6.

growth did not originate in the sphenoid and extend forward to

include one or more of the other sinuses?" The answer to this is,
that if it were so, either the superior or the external wall of the

sphenoid would probably become absorbed early and give rise to
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-eerebral or optic nerve disturbances long before the tumor could
invade to any extent the anterior sinuses. I never have seen any

-eye symptoms in these cases that could not be explained by the
:mechanical pressure of the growth within the orbit itself. And

FIG. 8 (Patient 21).-Epidermoid carcinoma (XI20) of moderate malignancy.
Patient shown in Figs. 9, 10 and 11.

although the median partition of the sphenoid is occasionally
absorbed, the superior, the external and the posterior walls have,
in my experience, always been found intact. This opinion has

lately received verbal confirmation from Dr. White, who is later
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to report to you two cases of primary malignant disease of the

sphenoid in which symptoms indicative of such absorption were

present before there was any evidence of ethmoid disease.
THE SELECTION OF CASES. The only cases that I have consid

ered inoperable have been those that had demonstrable metastases.
Neither the extent of the growth, its character nor its probable
degree of malignancy, as determined by biopsy, have been con-

FIG. 9 (Patient 21).-Tumor involved the left palate, antrum, ethmoid,
sphenoid and orbit; the right sphenoid and posterior ethmoid; the left spheno
maxillary fossa, malar bone, temporal muscle and temporal fossa; the deform
ity of the nose is an old one and was not caused by the operation; patient
well and without recurrence, fourteen months after operation.

sidered. The cases, therefore, cannot be said to be selected at all,
in that they include, with the above-mentioned exception, every
maliginancy of the sinuses that I have seen between the dates
March, 1918, and August, 1926. They number 25 in all.

THE VARIETY OF TUMOR. In this series there were 17 car

cinomas (of which 9 were epidermoids, 1 colloid, 1 basal cell and 6
unclassified because of the absence of cell differentiation), and 8
sarcomas (of which 3 were fibrosarcomas, 1 spindle cell, 2 small
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round cell, 1 lymphosarcoma and 1 mixed tumor of the parotid
type). This last tumor was exceptional in that the patient's eye
had been removed twenty-six years before because of a similar

growth originating in the lacrimal gland." It was then not thought
to be specially malignant. Yet after this great lapse of time it
recurred in the orbit, the antrum and the ethmoid of the same side
and proved rapidly fatal from general metastases which were most

marked in the bones of the face and the skull.

FIG. 10 FIG. 11

FIG. 10.-Same patient as in Fig. 9; showing the tumor of the palate and
alveolar process.

FIG. l1.__:_Same patient as in Figs. 9 and 10; showing the patient without
the plate which is being made under the direction of Dr. Kazanjian; this

plate will cover both the opening in the palate and the opening in the face.

THE MALIGNANCY OF THE TUMOR. As a class the epidermoid
carcinomas are the most malignant of all tumors arising in the

sinuses, but they vary widely in this respect according to the rela
tive number of undifferentiated cells and to a less extent the
number of Illitotic figures seen in the sections." The latter char
acteristic shows also the rapidity of growth of the tumor and is,
therefore, an indication of the probable degree of its local malig-
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nancy. In the appended table I have assigned each of these tumors.

to one of three groups-those of a low, of a moderate or of a high
degree of malignancy-according to these criteria. The sarcomas.

have been judged solely on the basis of the number of mitotic'

FIG. 12 (Patient 18).-Lymphosarcoma (highly malignant) X1000; tumor
involved the right antrum, ethmoid, sphenoid and orbit; no recurrence after
four years.

figures. In many of the carcinomas other than epidermoids there
is more or less marked reactionary fibrosis, sometimes even with
new-bone formation in the stroma, which gives to the growth a

density and firmness commensurate to its amount; and from the
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purely clinical viewpoint it has seemed to me that the greater the

density of such tumors the greater will their malignancy prove to

be. The observation is made tentatively and with diffidence, for
further experience to confirm or disprove, since the cases are too

FIG. 13 (Patient 14). - Highly malignant epidermoid carcinoma; reduced from
X 120; tumor involved the left antrum, ethmoid, sphenoid and orbit.

few on which to base any dogmatic statement. The only carcinoma
in this series which formed metastases in a distant part, without
local recurrence and without previous metastases in the glands of
the neck, was one in which the reactionary fibrosis and new-bone
formation in the stroma was most marked. The primary growth
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was confined to the anterior ethmoid region and no local recurrence

had occurred at the end of one year, when involvement of the bodies
of the lower dorsal vertebrae became evident and the patient
died sixteen months after the operation.

.

The basal-cell carcinomas are said to be but mildly malignant
and to respond better than any of the others to radiation. The
one case in this series, although the tumor involved an extensive

FIG. 14 (Patient 14).-Tumor involved the antrum, ethmoid, sphenoid and

orbit; 1 of the 3 cases in which the eye was saved; well and without recur

rence five years and four months after operation; the plastic operation on the
cheek was done fifteen months after the removal of the growth.

area, certainly has shown nothing to disprove this statement. The
fibrosarcomas of the nose and sinuses have very little if any general
malignancy, as far as my experience goes. When they are removed

completely they show no tendency to local recurrence or to general
metastasis. In this they differ markedly from the same variety of
tumor in some other parts of the body. They have, nevertheless,
a very serious side; for when they arise from the ethmoid, as they
often do, it may be extremely difficult, on account of the density
of the growth, to remove them completely without opening the
cranial cavity.
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THE EXTENT OF THE GROWTH.. There was but 1 case that
involved the antrum only; 6 cases involved the ethmoid only; 6
the ethmoid and the antrum; 1 the ethmoid and sphenoid, and 11
the antrum, ethmoid and sphenoid; 1, a very malignant epidermoid

FIG. 15 (Patient 1).-Highly malignant epidermoid carcinoma; X 120;
showing slight attempts at pearl formation. Patient shown in Figs. 16
and 17.

carcinoma, involved one-half of the palate, the antrum, ethmoid
and sphenoid, the septum and the orbit; 1, an epidermoid car

cinoma of moderate malignancy, involved the palate and the

septum, the antrum, ethmoid and sphenoid of the same side, the
6
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sphenoid and the posterior ethmoid of the other side, the orbit,
the sphenomaxillary fossa, the malar bone and the temporal fossa,
so that the anterior border of the temporal muscle was removed
at the operation. Both of these patients are well and without

recurrence, the first after an interval of nine years, and the second
after fourteen months. The orbit was invaded in 7 cases; in 2 of
these an exenteration was done; in the other 5 an attempt was

made to save the eye by thoroughly removing the tumor tissue
until a clean orbital fat was obtained, the immediate radiation

FIG. 16 (Patient 1).-Epidermoid carcinoma (Fig. 15) involving the right
antrum, alveolar process and palate, ethmoid, sphenoid, septum and orbit;
1 of 3 cases in which the eye was saved; the turbinates on the left side show

through the opening; patient well and without recurrence nine years after

operation.

being depended upon to devitalize any implantations. In 2 of
these cases the attempt was unsuccessful, as recurrence soon took

place and the orbit had to be exenterated at a secondary opera
tion. In the other 3 no recurrence has occurred in the orbit after
intervals of nine years, five and a half years and fifteen months,
respectively. All 3 of these cases were highly malignant epider-
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moid carcinomas. It seems to me that these results amply justify
leaving the eye in all cases of involvement of the orbit in which a

clean removal of all gross tumor may be obtained without removing
too much of the supporting tissues of the eyeball. The orbital
fat is very resistant to infiltration by tumors of whatever sort, and
even if recurrence takes place, it may be detected early and the
orbit exenter'ated before the patient has been subjected to a great
additional risk of general metastasis.

FIG. 17.-Same patient as in Fig. 16; she wears a dental plate to cover the

opening in the palate; the opening in the cheek is filled with a piece of oiled

paper-a device of the patient, who does not wish to have a plastic operation.

THE RELATION OF CHRONIC SINUSITIS TO MALIGNANCY. Of the
17 cases of carcinoma, 6 gave a history of having had polyps
removed from the nose from time to time over a period of some

years. In 2 of these there was a polypoid ethmoiditis which more

or less completely masked the evidence of malignancy at the time
the patient was first seen. It may be a coincidence that so large
a percentage arose on a chronic inflammatory field of this sort.

But whether it is or not, the fact of its occurrence teaches the lesson
that no ethmoid should ever be exenterated without careful scru

tiny of all of the tissues removed.



TABLE OF CASES

No·1 Age. \ Sex. \

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

2

3

4

5

6

7

8

9

46

50

42

52

36

52

50

40

54

38

50

38

60

55

60

55

42

65

42

61

53

55

50

66

63

Parts involved. I I Grade of IVariety of tumor. malignancy. Result.

Antrum, ethmoid, Carcinoma (epi- High
sphenoid, palate, ·dermoid)
orbit *

Antrum, ethmoid, Sarcoma (small
sphenoid, orbit round cell)

Ethmoid and naso- Carcinoma
antral wall

Palate, antrum, eth- Carcinoma
moid, orbit

Palate, antrum, et.h- Carcinoma
moid, sphenoid

Ethmoid and sphe
noid

Antrum, ethmoid,
sphenoid, orbit

Antrum, ethmoid,
orbit

F.

M.

M.

F.

F.

M.

F.

M.

Antrum, ethmoid, Carcinoma (epi- High
sphenoid dermoid)

Ethmoid, front wall Sarcoma (fibro-)
of sphenoid

Ethmoid, sphenoid Carcinoma High

M.

M.

M.

M.

Antrum, ethmoid, Sarcoma (small High
sphenoid round cell)

Ethmoid and naso- Fibrosarcoma
antral wall

Antrum Spindle cell sar-.

Antrum, ethmoid, Carcinoma High
sphenoid, orbit

Left antrum, ethmoid, Carcinoma (epi- Moderate
sphenoid, orbit, rna- dermoid)
lar bone, temporal
fossa, sphenomaxil-
lary fossa, rt. sphe-
noid and posterior
ethmoid cells; the
palate and septum

Antrum, ethmoid, Carcinoma (epi-
sphenoid, spheno- dermoid)
maxillary fossa

Ethmoid Fibrosarcoma

Ethmoid

F.

F.

Antrum, ethmoid,
sphenoid and orbit

Antrum, ethmoid,
sphenoid

F.

M.

Antrum,
septum

Ethmoid

ethmoid,

M.

M.

M.

M.

M.

F.

F.

coma

Carcinoma

Carcinoma (epi- High
dermoid)

Carcinoma (very High
little differen
tiat.ion)

Carcinoma (epi- High
dermoid)

Carcinoma Low

Carcinoma (col- High
loid)

Lympho-sar- High
coma

Mixed tumor

High

M.

M.

Antrum, ethmoid Carcinoma (epi- High
dermoid)

Antrum, ethmoid, or- Carcinoma (basal
bit, malar bone ex- cell)
tensively involved

No recurrence after
9 years.

No recurrence after
9 years.

Died 1 year after op
eration.

Died 8 months after
operation (metas-
tases in brain).

Died 7 months after
operation; recur

rence in sinuses of
the other side.

Died 3 days after op
eration (meningi
tis.)

No r.ecurrence after
8 years and 2 months

No recurrence 8 years
4 months after oper
ation.

Died 4 years after op
eration (sarcoma of
liver).

No recurrence after
6 years and 2 months

No recurrence after
3 years.

No local recurrence;
died 14 months after
operation with meta
stases in the dorsal
vertebrre.

Died of recurrence;
time not known.

No recurrence 5 years
'1 months after oper
ation.

Not traced.

No recurrence 4 years
and 1 month after
operation.

Died 6 days after oper
ation (meningitis).

No recurrence 4 years
after operation.

Died 8 months after
operation with meta
stases in the bones
of the face and skull.

No recurrence 15
months after opera
tion.

No recurrence 14
months after opera
tion.

Patient died during
operation for recur

rence, 1 year after
the first operation.

No recurrence 13
months after opera
tion.

Patient died 2 hours
after operation.

No recurrence 10

I months after opera
tion.
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THE CHOICE OF METHODS OF TREATMENT. The brilliant
results of New in the treatment of tumors of the antrum, either
with hot soldering irons' or (more recently) with diathermy fol
lowed by radiation,' give us an effective method of treatment which
will be preferred by many because of the freedom from bleeding
and the absence of scarring. But when the growth extends into
the ethmoid or beyond, I believe its limits may be determined with

greater accuracy and that it may therefore be removed completely
with greater certainty by the cutting operation. As for the open

ing in the cheek, it is my opinion that it repays the patient many
times over for any hurt that the pride may suffer from the deform

ity. For in no other way can incipient recurrences be detected so

surely and effective treatment applied at a time when permanent
cure is a possibility.

THE REPAIR OF THE FACIAL OPENING. Theoretically the open

ing should remain patent for three years, a period that is still

accepted as a fairly safe time-limit for recurrences of malignancies
in general. Metastases may, of course, occur after a much longer
time; but we are dealing here with the question of local recurrence

only, and it has been my experience that such recurrence appears

early if it is to take place at all. I have yet to see a case of malig
nancy in the sinuses, in which a view of every part of the operative
cavity could be obtained through the opening in the face, that
recurred locally after the cavity had been free from granulations
and superficial sloughing for a period of six months. This observa
tion is advanced more for its value in prognosis than as an argument
for early closure; but I believe a plastic operation may be done
with comparative safety after one year of absolute freedom from

any suspicion of recurrence .

.oPERATIVE MORTALITY. Of the 25 cases, 4 died as a direct
result of the operation (16 per cent): 2 of these died of operative
shock; the other 2 of septic meningitis. In both of the latter a

considerable area of the dura was exposed above the ethmoid

during the operation, Such exposure of the dura in this region
often cannot be avoided, as the cribriform plate or the horizontal

plate of the frontal bone may be absorbed. Even under these
conditions, meningitis is by no means inevitable. Two other cases

of this series, and 1 case operated on three months ago, had a well-



86 :B_lRNES: MALIGNANT TUMORS OF THE NASAL SINUSES

recognized exposure of the dura at the time of the operation with
out any untoward result. In all 3 of these cases a sponge soaked
with tincture of iodine was placed against the opening in the bone
and kept there during the remainder of the operation. The final

pack was of 5 per cent mercurochrome. The patient was put on

forced fluids and 5 gr. of hexamethylenamine with 5 gr. of the acid
phosphate of sodium were given three times daily. I do not know
that this treatment has any value. I know only that in none of the
cases in which it was used did a meningitis develop.

THE RESULTS. Of the 17 carcinomas, 7 are well and without
evidence of recurrence after periods of ten months, fourteen
months, fifteen months, four years, five and a half years, eight
years and nine years respectively (41 per cent). Of the 8 sarcomas,
5 are well and without evidence of recurrence after periods of
thirteen months, four years, six years, eight years and eight and a

half years respectively; while 1 case was well and without evidence
of recurrence at the time of his death by accident three years after
the operation (75 per cent). Of the total 25 cases, 13 (52 per cent)
have been successful; 2 cases had a successful local result but died
of distant metastases: 1 of these, a case of carcinoma of the eth

moid, died with metastasis to the bodies of the dorsal vertebree
sixteen months after operation; the other, a case of small round
cell sarcoma, died of sarcoma of the liver four years after operation.
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DISCUSSION

DR. WILLIAM B. CHAMBERLIN, Cleveland, Ohio:
I simply want to recall briefly, inasmuch as I brought no notes with

me, three cases of malignancy of the antrum and the ethmoid. In
each of these cases there was marked exophthalmos. In all of these
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three cases what was thought to be a palliative operation was done.
The first was a foreigner, an intelligent man, aged thirty years. He
had loss of vision in one eye. The operation was performed, not as

Dr. Barnes shows, but through the canine fossa. The contents of
the antrum and the ethmoid were exenterated. I was unable to

apply immediate radiation, so I wish to dwell upon a point which is

significant in this case. While waiting for the emanations the man

was confined to the ward. The pain was excruciating, a pain we could
not control with maximum doses of morphine. One whole night he
tore from one end of the ward to the other. A few days later the
emanations were applied and the pain ceased almost immediately.
This man went on apparently to complete recovery. Subsequently he
had metastasis in the testicle and was referred to the hospital for

operation. He consented to removal of the testicle, but his wife
would not.

The second case was a woman in whom there was a marked exoph
thalmus, Here a palliative operation was also performed. Emana
tions were immediately applied and the patient left the hospital in

very good condition. Subsequently, there were metastases in the
alveolar process. These yielded to emanations fairly quickly. She
has enjoyed some three years of comparatively comfortable life. I I

do not think that Dr. Barnes' reports of cases observed six months,
eight months and ten months are of any great value.

The last case was one of antral carcinoma which had been treated
for antral empyema in a nearby town. There was a marked exoph
thalmus, with prolapse of the eye outward, upward and forward. In
this case the tissues were so soft that one could scoop them out

with the finger. There was apparently no involvement of any of
the other sinuses. We had at hand at the time of the operation
some 20 mc. of radium which we had prepared to insert. When
we finished the operation there was no place to insert the radium
as the tissue was too soft to hold it. Accordingly, we took a piece
of gauze, smeared it .with vaseline and applied the emanations to

the gauze and packed the gauze with the radium into the cavity
of the antrum, leaving this as long as the patient' could stand
the stench. Almost immediately after the application of the emana

tions the eye returned to normal position and the patient remarked
that she could see quite well with the eye which previously had been
blind. There was no limitation of motion, a condition which had
been present before. The hole in the facial wall was left open and the
antrum irrigated through this opening. Subsequently, on going home,
the patient irrigated the antrum by means of a douche bag with an
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Eustachian catheter attached. The last time she came into the office
the antrum was absolutely clean. In this case I do not expect any

thing but a palliative result, though there is a possibility that she may
be cured. As before stated, I cannot remember the exact pathological
diagnosis on these various tumors.

DR. THOMAS E. CARMODY, Denver, Colo.:
I want to congratulate Dr. Barnes on these results because many

of them are truly wonderful. He does not claim a cure for those of
short duration. My method has been, where we have only involve
ment of the maxillary sinus, to go in from the mouth. 1 attack with
the soldering iron and with diathermy. If it is necessary to open
on the face you can do so with a diathermic knife the same as you
can with the knife Dr. Barnes recommends using, if I understand
him correctly. In quite a number of these cases we have had very
marked success and our longest case is about seven years, which
is not quite as long as the case that Dr. Barnes refers to. Then
we have a number running down to a only a few months' duration.
I had a case some years ago of small round-cell sarcoma that I used
this method on and used the radium afterward. I had recurrence

exactly six years after the primary operation. So that is like Dr.
Barnes' case that had been operated on twenty-five or twenty-six
years before and had recurrence. Now in cases where you have
involvement of the ethmoids and sphenoids there is no question but
what you must open from the face, as Dr. Barnes recommends. In
cases with involvement of the malar bone or any of the facial wall it
is also necessary.

We give credit to radium for many of these results. I had in my
office just before leaving, about a week ago, a case of inferior maxil

lary carcinoma that had been operated upon sixteen years before and
in that case we removed the carcinoma but had no radium available
at that time. That case was entirely cured. If we do a thorough
operation in many of these cases I do not think we should always
give the credit to the radium. Nevertheless, I use the radium, but
I use the radium salt instead of the emanations.

DR. JOHN F. BARNHILL, Indianapolis, Ind.:
Never should a session like this stop without making one point.

What the speakers have said concerning the work they do is splendid.
The results Dr. Barnes has attained are unusual. The point I wish
to make is that these malignant cases should be diagnosed earlier.
Most of these cases if seen early can be cured. Those seen late are

almost never cured.



DISCUSSION 89

DR. BARNES (in closing):
�Dr. Chamberlin has accused me of reporting cases of only six or
/Ijr

seven months' duration after operation as successes. Now the only
case in this series of less than thirteen months is one of basal-cell
carcinoma of ten months' postoperative duration which I included
for a perfectly definite reason, namely, that I had operated upon
another case at about the same time that died of shock, and I wished
to include it in the series in order that my operative mortality per
centage should at least not err on the low side. So I thought it only
fair that this basal-cell carcinoma should be reported also.

I agree with Dr. Carmody that Dr. New's operation with diathermy
is a satisfactory one for tumors that are confined to the antrum, but
when the growth extends beyond the antrum I think it would be

extremely difficult to tell the limits of the tumor by this method.
With the cutting operation the limits of the growth can be defined

perfectly; one can get down to good clean tissue and know it, always
provided that the brain is not involved.

Dr. Barnhill spoke of early diagnosis. I started to put something
about this in the paper, but I found I was getting too exasperated
when I began on that subject and so left it out. The amount of

halting and shuffling and procrastination that occurs in these cases

is appalling. Only last week one of my patients told me of his experi
ence before he finally reached someone that would do something for
him. This delay, sometimes of months' duration, may make the
difference between a success and a failure. In all of the cases of this
kind that I have seen I can recall only two in which there were no

needless delays and the operator was given a fair chance.
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THE development during the last years of therapeutics by the

x-rays has created new problems for the surgeons, and the treat

ment of cancer of the larynx is a particularly striking example
of this. One of the best arguments that the surgeons assert for

preconizing the cutting out of the larynx, in the case of intrinsic
cancer, is the favorable constitution of this organ, a real cartilagi
nous box inside which the neoplasm remains a long time enclosed.
The small quantity of lymphatics connecting the interior of the

larynx and the neighboring groups of glands makes the ganglion
ary invasion tardy and allows excision with a great chance of

success, if the operation is early enough, of the cartilaginous box
and its neoplastic contents. The existence of the cartilaginous
skeleton, if it is favorable to the surgeon partisan of totallaryng
ectomy, constitutes on the other hand a very serious obstacle for
the x-rays. The problem of treatment of the cancer by radiations
consists in sending to the level of the lesions a quantity of rays,

tending toward the "epidermicide dosis," without going beyond
this on the surface of the skin, to make a surface "isodose" of
the value desired regular and having all the extension necessary.
These conditions are at the level of the larynx difficult to conciliate
with the integrity of the normal tissues of the neighborhood, for

Regaud and most of the French x-ray men have taken a long time

ago as a biological standard the "epidermicide dosis;" that is to

say that which is necessary and sufficient for the elective destruc
tion of the normal epiderm iradio epulermue de Nogier-Regaud);
they think that the majority of epidermic cancers can no more

resist the x-rays than the epiderm from which they come and that
most of them are remarkably less in resistance. Without being
able to state exact numbers, Regaud and his collaborators think
that the dosis destructive to the cancer of the pharynx, for example,
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FIG. 1

FIG. 2
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FIG. 3

FIG. 4
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70 to 100 per cent of the" epidermicide dosis." Thus is regulated
the rate of rays which one tries to send in the cancerous region.
Unhappily on the level of the larynx the conditions are not favor
able for using such high dosis. The excentric position of the

organ, the neighborhood of the mucous membrane of the pharynx
and the esophagus, the screen which constitutes for the rays the

cartilaginous skeleton predispose to the radionecrosis. The x-rays
are there between three breakers: the skin, the mucous membrane
of food and air passages and the cartilage.

In waiting. until new technical improvements enable us to

approach a depth efficiency of 80 to 100 per cent, or until means

of increasing the radiosensibility of the neoplastic tissues are dis
covered; one is reduced, as Regaud says, to compromises between
the effectiveness and the risks.

And it is thus that we have been brought to suppress the obstacle
constituted by the laryngeal cartilages in order to allow x-ray men

a better use of radiations. This intervention, which will conse

quently precede the radiotherapeutic treatment, will be done in
an absolutely aseptic manner; that is to say, in taking care not

to open the laryngeal lumen. My operative technic consists in

making a partial or total subperichondrial resection of the thyroid
and requires the following different steps.

ANESTHESIA. I always make this intervention under local anes

thesia with novocaine or butelline at 1 per 200, by three buttons
of injections placed on the median line on the level of the hyoid.
bone, in the middle of the thyroid cartilage, in the middle of the
cricoid cartilage. One thus infiltrates the superficial cutaneous

and muscular layers; then the needle is pushed until it touches
the cartilage and one continues the external subperichondrial
injection of each thyroid plate; about 10 cc. are necessary. The

patient, with a block placed under his shoulders, has his head in
extension in such a manner as to make the larynx protrude.

TECHNIC. First Step: Incision. It begins above on the level
of the hyoid bone and descends on the median line as far as the
cricoid cartilage; section of the subcutaneous connective tissue.

Second Step: Exposure of the Thyroid Cartilage. The subhyoid
muscles are dissociated on the median line on the level of the

aponeurotic raphe and committed on each side to two retractors:

one disengages thus the anterior part of the thyroid plates.



94 PORTMANN: S·CRGERY �-\'ND X-RAY IN CANCER OF LARY�'X

FIG. 5

FIG. 6



PORTMANN: SURGERY AND X-RAY IN CANCER OF LARYNX 95

//" /." .../;

Fro. 7

::;:;a:
,

FIG. 8



96 PORTMANN: SURGERY AND X-RAY IN CANCER OF LARYNX

Third Step: Detaching of the External Perichondrium.. Incision
of the perichondrium on the anterior angle of the thyroid cartilage
exactly on the median line: the perichondrium is then separated
from the cartilage with the aid of an elevator similar to that which
is used for the submucous resection of the septum.

The perichondrium is then taken in the retractor, which holds
it away from the cartilage.

Fourth Step: Opening of the Cartilage and Detaching of the Inter
nal Perichondrium; With a knife, a small aperture is made in the
anterior part of each thyroid plate. By this aperture, one passes
the knife which separates the internal perichondrium -from the

cartilaginous lamina.

Fifth Step: Resection of the Cartilage. This may be (a) partial
or (b) total:

(a) Partial Resection. One takes away with cutting forceps the
two thyroid plates, but keeping in front, above, underneath and
behind a little band of cartilage which serves as a frame to the
soft tissues of the larynx, prevents their collapsus and allows the

persistence of the laryngeal lumen.

(b) Total Resection. In this case a tracheotomy has been made

previously: the cannula put in place on the level of the second and
third rings of the trachea in order to leave between it and the

operative wound 1 or 2 cm. of sound skin.
One takes away with the cutting forceps the totality of the

thyroid cartilage, taking great care not to open the larynx in

detaching the internal perichondrium on the level of the anterior

angle of union of the two thyroid plates.
The cartilage completely taken away, the larynx is only repre

sented by a mass of soft tissues without resistance and the laryngeal
lumen disappears by collapse of the two walls of the organ. The
internal perichondrium follows above to the thyrohyoid membrane
and underneath to the cricothyroid membrane.

Sixth Step: Suture of the External Perichondrium. This suture

is done with catgut and by interrupted stitches.
Seventh Step: Suture of the Superficial Layers. Suture of the

subhyoid muscles with catgut and of the skin with horse hairs.
The cicatrization is by first intention and the patient is sent

eight days after the intervention to the x-ray man, who begins his
treatment.
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DISCUSSION

PROF. L. VAN DEN WILDENBERG, Louvain, Belgium:
In the treatment of cancer of the larynx the best results are obtained

from the combination of surgery and roentgen-ray therapy. Excel
lent results follow even surgical procedures alone. When cancer

extends to the extralaryngeal regions roentgen-ray therapy alone
should be resorted to. That is maintained by quite a few schools.
One must admit, in fact, that surgery has not proved to be of great
advantage in such cases, but it is a question whether the high mortal
ity following surgery in these cases is due or not to the use of a general
anesthetic. The speaker is inclined to believe so and suggests that

surgery be tried anyway under local anesthesia.
In regard to the result of such surgery, however, one must not

conclude too soon that a cure has resulted. A case is reported in which

surgery for cancer of the larynx with hypopharyngeal involvement

gave an apparent cure for four years. During this time the patient
lived most comfortably, but in the course of the fifth year a recur

rence appeared and death suddenly ensued from hemorrhage due to

extension of the disease to the carotid.

Postoperative pneumonia is often a handicap or a fatal complication
of surgical procedures in the treatment of extensive cancer of the

larynx. Attention is called in this respect to an excellent measure

used by Dr. Louis H. Clerf to obviate such a complication.
DR. JOHN E. MACKENTY, New York City:

I am very much interested in Dr. Portmann's method of exposing
growths in the larynx to the action of radium. I think it is extremely
ingenious. Some years ago I advocated splitting the larynx and

propping it open and treating the cancer with radium. The use of
radium through the cartilage is to be condemned. He has devised
this method of approaching it so that the cartilage will not be injured
by the radium. That is an improvement on anything we have advo
cated so far in the treatment of cancer by radium. I believe that the

x-ray has been used in France with success and that we in America
are taking it up. It is said to be very much better and safer than
radium, though we have not yet seen any marked results from its use.

I fear that it will be, like radium, another false peg to hang our

hopes on.

In our use of anesthesia we prefer novocain in 1 per cent solution,
sterilized by filtration. It makes all the difference in the world in
the efficacy of the anesthesia whether you sterilize the novocain by

7
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heat or by filtration. The Cook Laboratory; Chicago, puts out an

excellent product sterilized by filtration. It is the most potent I have
evel; used. We employ it in laryngectomies without the slightest
pain. With 1 ounce of this novocain we go as far as we wish to go;
in fact, we could take the whole larynx out if we desired under local
anesthesia. I have never used the preparation Dr. Portmann men

tioned, though I believe it is very good.
The reported cures of cancer of the larynx by radium are lamentably

few and often poorly authenticated and must occur in the least malig
nant types. I have seen free radium emanations used in cancer by
injection, yet, with the whole larynx sloughing and an abscess form

ing inside the larynx, when the larynx was removed we still found

growing cancer cells in the. walls of the abscess cavity. I am here

speaking of squamous-cell cancer. I have seen no squamous-cell can

cer cured by radium. Maybe in France results have been secured by
x-ray. I would like to hear from Professor Portmann on this point.

As far as pneumonia is concerned, we have had about 160 laryng
ectomies up to date, with 1 death from bronchial pneumonia and no

mediastinitis. This occurred a good many years ago before we had
perfected the technic of keeping the secretions from the wound and
the lungs. The prevention of pneumonia is in keeping wound secre

tions from the lungs and in using very little general anesthesia. We
use local and general combined.

PROF. PORTMANN (in closing) :

In France radium is seldom used now in the treatment of cancer of
the larynx, but x-ray therapy is often resorted to. The author has
never seen a cure of cancer of the larynx by radium. The purpose of
the operation dealt with in my paper is solely to assist the roentgen
ologist to apply roentgenotherapy properly.



LARYNGEAL COMPLICATIONS OF IRRADIATION*

LOUIS H. CLERF, M.D.

ANY agent which has the power to do good when rightly used
has the power to do harm when wrongly used. This aphorism can

be justly applied to the use of the roentgen-ray and radium as a

therapeutic agent so far as the larynx is concerned.
In a recent review of the literature of the past five years, Iglauer

found reports of over 20 recorded cases of severe injury to the
larynx following roentgen-ray treatment. To these he added a

personal case. No reference was made to the occurrence of injury
following the use of radium.

The action of the roentgen-ray and radium on the tissues are

practically identical so far as the scope of this paper is concerned.

According to Aschoff2 the cells of the epidermis, blood building
and vascular tissues, mucous glands and the structures recognized
as classical examples of active physiological cell regeneration
suffer. The cartilages of the larynx can be considered as an example
of the latter. Aschoff further states that all protoplasm becomes

hyalinized and vacuolated with destructive changes in the nuclei.
Similar changes occur in the endothelium of the bloodvessels.
The inflammatory exudate which forms is poor in fibrin. Fibrillar
elements withstand the irradiation to a greater degree and upon
this, in part, depends the extensive scar-tissue formation after
treatment. Vessel proliferation is negligible; the most pronounced
alterations involve the endothelium with obliterative changes in
the vessels and these are said to account for the late reactions,
trophic in nature, which follow prolonged or intensive irradiation.

Macflallum" describes the telangiectatic appearance of the skin
.as a dilatation of the superficial capillaries occurring as a late
manifestation of marked roentgen-ray or radium exposure.

IRRADIATION IN CANCER OF THE LARYNX. Extensive irradia
tion has been carried out in cases of inoperable cancer of the larynx
and formerly it was frequently used in the operable cases, both

* From the Chevalier Jackson Clinics, Philadelphia.
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before and after operation. Following treatment of certain of the

inoperable cases there have been observed reactions which to me

seemed equally as serious as the disease itself. Following the
occurrence of the so-called true reaction (Iglauer) there developed
severe dysphagia, odynphagia, constant severe pain about the

larynx radiating to the ears and later extensive loss of cartilage.
The suffering incident to the application of the cure has raised the

question whether massive doses are of sufficient value to warrant

their use.

The end-results of operative procedures in properly selected
cases are so satisfactory that the indiscriminate use of either
radium or roentgen-ray should be condemned. In exceptional
cases its use may be of value, either before or after operation, but
this decision should be made by the surgeon and an experienced
radiologist.

PAPILLOMATA OF THE LARYNX. Good results from the use of
radium in recurring multiple papillomata of the larynx in children
were reported by New' and similar favorable results were reported
by Harris, Culbert, Freudenthal and others.

Jackson" has never seen a cure of papillomata of the larynx which
could be attributed to irradiation. In his experience either FlO

effect was apparent or the growth seemed to exhibit a tendency to

increased activity because of more rapid repullulations. Peri
chondritis of the laryngeal cartilages with subsequent stenosis
was observed following irradiation in several cases.

In the following case, increased rapidity of growth seemed to

occur following radium treatment:

CASE I.-A boy, aged ten years, came under treatment at the
Bronchoscopic Clinic for recurring papillomata of the larynx. Fre

quent removals had been carried out and because of the recurrences,
radium applications were made to the front and sides of the neck.
Following this there was an increase in the rapidity of recurrence of
the papillomata and tracheotomy was required. The patient has now

been under treatment for eight years and the papillomata continue to

repullulate; however, recurrences are less extensive and removals
are required less frequently. The quantity of radium used is not
known. That the dosage should have been adequate is suggested by
the extensive telangiectatic appearance of the skin of the front of the
neck (Fig. 1).
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Perichondritis of the larynx with loss of cartilage and subsequent
cicatricial stenosis or atresia with complete destruction of the

cartilages and their replacement by a mass of fibrous tissue has

FIG. I.-Extensive telangiectasis of the skin of the neck following the use of
radium in the treatment of papillomata of the larynx. The skin remained soft and
the trophic changes are not extensive. The papillomata were not favorably influ
enced as there have been repeated recurrences over a period of eight years.

occurred following the treatment of papillomata of the larynx by
irradiation. Whether this was the result of overdosage, improper
filtration or increased susceptibility of the tissues could not be
determined. The absence of bloodvessels in cartilage is undoubt-

7a
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edly an outstanding factor in its sensitivity to irradiation; however,
overdosage and improper filtration are important considerations.

Irrespective of the factors involved, the fact remains that irre

parable damage was done to the larynx in the course of treatment

for a benign condition, and, furthermore, papillomata continued
to repullulate in spite of the treatment.

The following cases are reported:

CASE II.-A child, aged four years, was admitted to the Broncho

scopic Clinic with the history that, since the age of two years, he had
been hoarse and dyspneic. A diagnosis of papillomata of the larynx
had been made and tracheotomy properly performed for the relief of

dyspnea. About six months after tracheotomy, radium was directly
applied to the larynx. A second application was made in five months.

Following this the child became aphonic and could force no air

through the natural airway. He was then sent to the Bronchoscopic
Clinic because of aphonia and inability to decannulate. Direct laryn
goscopy by Dr. Chevalier Jackson revealed atresia of the larynx from

perichondritis, plus papillomata. Laryngostomy was advised. At

operation there was found complete destruction of the cricoid car

tilage, the laryngeal lumen at this point being obliterated by fibrous
tissue. Small papillomatous buds were found at the upper laryngeal
orifice.

Remarks. The laryngeal lumen became completely closed

following the second application of radium; there was present a

perichondritis with complete destruction of the cricoid cartilage
and obliteration of the laryngeal lumen; the papillomata continued
to recur.

CASE III.-A boy, aged five years, was admitted to the Broncho

scopic Clinic because of inability to decannulate and aphonia. Two

years before a diagnosis of diphtheria was made. This was revised

following a direct examination of the larynx, when multiple papillo
mata were found. Tracheotomy was performed. The growths were

scalped off but continued to recur quite rapidly, so radium was applied.
Three endolaryngeal applications of unknown dosage were made,
the duration of the first two treatments being one and a half hours

each, the third being two hours. After the last treatment the patient
became quite ill, there was complete loss of the voice and he was
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unable to force air through the larynx. When examined at the Bron

choscopic Clinic, the upper laryngeal orifice was found distorted and
closed by edematous masses. An attempt was made to restore the

laryngeal lumen by laryngostomy. The thyroid cartilage was absent

being replaced by fibrous tissue. The upper end of the trachea ter

minated in a cul-de-sac, which was found filled with papillomata.

Remarks. The thyroid cartilage was completely destroyed
and the laryngeal airway obliterated following the endolaryngeal
application of radium. Papillomata continued to repullulate even

after what might be considered a sufficient dose of radium.

CASE IV.-A child, aged two years, was treated as a case of diph
theria because of the occurrence of dyspnea and hoarseness. Dyspnea
became progressively worse and ultimately a tracheotomy was per
formed. Examination of the larynx by direct laryngoscopy revealed

multiple papillomata, which were removed and: an application of
radium was made. Some improvement was observed. A second

application of radium was made and this was followed by aphonia,
the patient being unable to breathe through the mouth. When
admitted to the Bronchoscopic Clinic the larynx seemed completely
closed. By direct laryngoscopy there was found complete obliteration
of the laryngeal lumen, with probable loss of cartilage secondary to

an old perichondritis. No papillomata were observed. At laryngos
tomy there was found complete absence of the cricoid cartilage, with
extensive deposits of fibrous tissue and obliteration of the laryngeal
lumen below the level of the vocal cords.

REMARKS. Complete absence of the cricoid cartilage with
extensive fibrosis and obliteration of the airway were found occur

ring after the use of radium in the larynx. The papillomata
ceased to recur.

Radium and roentgen-ray should have no place in the treatment

of papillomata of the larynx. According to Jackson," multiple
papillomata involve no danger to life other than that of easily
obviated asphyxia, and it is moreover a benign disease that repullu
lates on the surface. Repeated superficial removals with blunt
noncutting forceps will ultimately give excellent results as to

voice and freedom from recurrence. In spite of this, children
continue to come to the Bronchoscopic Clinic with their voices
ruined and their larynges mutilated by overdosage with radium.
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In further discussing the treatment of papillomata, Jackson"
states that the methods employed in cancer are utterly out of

place in cases of papillomata in children. Cancer is an infiltrating
disease with no limits except the life of the patient. Unless stopped,
it has 100 per cent mortality. Multiple recurrent papillomata of
children constitute a benign self-limited disease, usually ending
in recovery if asphyxia is prevented. Scars, tissue destruction,
vocal ruin and radium burns are of no consequence in cancer; they
are disaster in papilloma.

Late reactions to irradiation may occur at any time from four
weeks to about one year after the roentgen-ray or radium treat

merits.' Several cases of late reaction have been recently observed
in which the reactions were delayed for a much longer period and
with disastrous results.

The following case reports represent examples of delayed reac

tions coming on many years after extensive roentgen-ray treat

ment for exophthalmic goiter.

CASE V.-Man, aged forty-six years, received a course of roentgen
ray treatment for exophthalmic goiter, which developed about ten

years ago. The last treatment was given five years ago. Considerable

improvement resulted, however, the patient developed hoarseness
and a distressing nonproductive cough. The hoarseness remained

stationary until four weeks before the patient was admitted to the

Bronchoscopic Clinic, when it became progressively worse and was

accompanied by dyspnea. On admission the patient was urgently
dyspneic. Swallowing was difficult and painful. Mirror examination
of the larynx revealed immobility of both sides of the larynx, with
extensive perichondritis and necrosis of the laryngeal cartilages.
The skin over the front of the neck was atrophic, firm and glossy, with
marked telangiectasis.

Tracheotomy was immediately performed. The subcutaneous
tissues were very firm, waxy-white in appearance and there was prac
tically no bleeding. The tissue layers could not be differentiated. The
muscles overlying the trachea were absent having been replaced by
fibrous tissue. Following operation, the wound exhibited no tendency
to heal; instead, the subcutaneous tissues became necrotic, followed

by extensive loss of tissue and sloughing of the thyroid and cricoid

cartilages. The patient developed bronchopneumonia and death
ensued. At autopsy the larynx consisted of a putrid, gangrenous mass.
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CASE VI.-A man, aged forty-four years, received deep roentgen
ray therapy thirteen years ago for exophthalmic goiter. The symptoms
gradually disappeared but hoarseness developed. This increased and
later dyspnea on exertion. was noted. During December, 1926, the

FIG. 2.-Photograph taken five weeks after tracheotomy was performed for
relief of severe dyspnea in the case of a man, aged forty-four years. Deep roentgen
ray therapy had been given to the front of the neck for exophthalmic goiter at inter
vals for a period of four years, beginning thirteen years ago. Extensive trophic
changes in the skin, subcutaneous tissues and tracheal cartilages were observed at

tracheotomy. Rapid necrosis of these structures occurred, being more marked on

the right side where the process extended in the vicinity of the great vessels.

dyspnea' and hoarseness became more marked and the patient was

sent to the Bronchoscopic Clinic. On admission the patient was

aphonic; dyspnea was marked. There was no dysphagia. Mirror

laryngoscopy showed an extensive edematous laryngitis, with almost

complete obliteration of the upper laryngeal orifice.
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The skin over the entire front of the neck was glossy and presented
extensive telangiectasis; the tissues were very firm; there were marked
contractures of the subcutaneous structures, so that the head was

FIG. 3.-Photograph of the neck of the same patient as shown in Fig. 2, but
taken sixteen weeks later. The necrotic process has subsided following the loss of
a large mass of subcutaneous tissue, tracheal and laryngeal cartilages and a portion
of the hyoid bone. The process of healing is very slow so that little progress can

be observed from week to week.

drawn forward and could not be extended. Immediate tracheotomy
was performed and the dyspnea was relieved. The appearances of
the subcutaneous tissues were identical with those observed in Case
V, except that there were more extensive fibrotic changes. Within
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several days after operation necrosis of the skin and subcutaneous
tissues occurred. These structures seemed to melt away, leaving
putrid, gangrenous masses. Later, portions of the cricoid and thyroid
cartilages, hyoid bone and several tracheal rings were removed as.

sequestra. Anxiety was felt regarding involvement of the carotid
vessels on the right side but fortunately the destructive process ceased

(Fig. 2).
Healing progressed very slowly. During the past few weeks prac

tically no change has occurred in the appearances of the wound

(Fig. 3). The larynx now shows marked distortion; there is extensive
contraction so that the cavity is almost completely obliterated and the

airway is completely shut. Restoration of the airway is impossible.

Remarks. In Case V an interval of five years elasped between
the time of the last roentgen-ray treatment and the. development
of extensive laryngeal perichondritis. In Case VI this period was.

nine years. In both cases hoarseness developed shortly after the
irradiation. The condition of the skin and subcutaneous tissues.
indicated that the dosage of roentgen-ray was large. There was

no systemic disease, recent infection or local injury to account for
the laryngeal perichondritis.

CONCLUSIONS. 1. From personal observations on the untoward
effects of irradiation of the neck it is evident that these powerful
therapeutic agents are potential sources of danger.

2. Tissue sensitivity, individual susceptibility, cumulative effect
and filtration are problems for the experienced radiologist.

3. Irradiation has no place in the treatment of recurring papil
lomata of the larynx in children. It is evident that the use of
radium exerts no inhibitive influence or curative effect on papil
lomata. Its use is always a potential source of danger and should
be condemned.

4. Indiscriminate treatment of cancer of the larynx by irradia
tion should be discouraged. Operable cases of cancer should not

be treated except on the advice of the surgeon and radiologist.
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DISCUSSION

DR. D. BRYSON DELAVAN, New York City:
Two generations have passed since the performance of the first

laryngectomy and more than forty years since I began the study of

malignant disease of the larynx. As time has gone by many new

propositions, ideas and methods have been advanced and tried, but
the disease has continued. Many patients have died from it; a few,
comparatively, have been relieved. We are still praying for the happy
time when something shall be offered which will be a real cure.

With regard to the remarks of the last speaker, I cannot help feel

ing he is somewhat pessimistic. While there are many conflicting
opinions with regard to the value of radium, properly used it certainly
has not always given the dire results just indicated to us; results
which, from my own observation, would seem to prove inexpertness
on the part of the one using the radium, in spite of its activity in the
case of cartilaginous tissue, so well described by Prof. Portmann.
The cases illustrated seem to emphasize some of the dangers of
radium when placed in the hands of those having insufficient knowl

edge of its qualities and little practical experience in its use.

With regard to the surgical treatment, Dr. Mackenty has certainly
led the way to its perfection. He does not believe in radium, nor do

many others who are surgically inclined. But may there not be cases

which radium will reach just as there are cases which are surely not

to be met by anything short of radical surgery? I think there are,
and to bring matters down to a concrete proposition, I would like to

say that at the Memorial Hospital, New York City, we 'have been

treating a number of these cases for several years past and have
obtained certain results. Seeing is believing. Instead of relying on

my statement, let me read to you an invitation from the surgeon-in
chief of the hospital, which I trust will be accepted by at least some.

At the Memorial Hospital these cases have been accumulated, until
it is now possible to make some deductions from them. It was not
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possible to assemble the data necessary for presentation at this meet

ing, but the director writes to me to this effect: "We have a great
mass of material at the Memorial Hospital, and if it meets with your

approval I shall go quietly along getting the data in order and a

little later would like to have a group of your friends most interested
look the cases over with me at the hospital. I am sure we can show

you some that are very interesting."
It would be an excellent thing for ourselves, as well as for the

hospital, if that invitation were accepted, in which case you could
personally and on the basis of your own observation and experience,
pass judgment on the results that have been obtained in that place.

With regard to the ineffectiveness of radium in multiple papilloma
of the larynx in children, it should not be forgotten that in the papillo
mata of adults and in various other forms of benign growths, as first
demonstrated by Dr. Robert Abbe, of New York, many years ago,
we have in radium an invaluable curative agent.

PROF. GEORGES PORTMANN, Bordeaux, France:
Dr. Clerf's paper is very interesting indeed. Late radionecrosis

appearing several years after irradiation must be taken into con

sideration. The problem is now extensively studied in the Radium
Institute of Madame Curie, in Paris. Radionecrosis similar to that
studied by Dr. Clerf arises as well after irradiation for growths in
the nasal, sinusal and pharyngeal regions. It seems unquestionable
that the presence of cartilage in any region submitted to irradiation
favors the development of such radionecrosis. The removal of car

tilage may prove to be an excellent means of preventing the above
mentioned complication. In short, Dr. Clerf's paper is another proof
of the a propos of the speaker's own communication to the Laryngo
logical Society.

DR. SAMUEL IGLAUER, Cincinnati, Ohio:
About a year ago I presented a paper dealing with the same subject

of which Dr. Clerf has spoken. It seems that necrosis of the cartilages
of the larynx after x-ray occurs in the United States as well as in

Europe. Up to that time the only bibliography I could find was of
Continental origin, chiefly from Germany and Austria. Marschik
was the first to collect a series of cases of necrosis of the larynx fol

lowing x-ray treatment for carcinoma and other diseases. In other
words, these necrotic cartilages are not due to the carcinoma because
it occurs in other cases, for instance, where the' neck has been treated
for sycosis or where tuberculous glands have been treated or goiter
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and other conditions in the neck. So that the destructive action
must be due to the x-ray and not to the disease.

These severe cases which Dr. Clerf has reported correspond exactly
with the descriptions I found in the foreign literature.

In the particular case which I reported the patient was treated for

Hodgkin's disease and developed an ulceration in the larynx, which

fortunately was confined to the mucous membrane, and which, after

sloughing off, healed and remained healed. However, we can never

tell if we radiate a patient's larynx whether or not the patient will

subsequently undergo this late reaction. Marschik has given a name

to this condition, which he calls perichondritis radiotherapeutica, a

distinct disease.
Now it occurs to me, in considering the ingenious operation of Pro

fessor Portmann, that there will, be danger to the cricoid cartilage
and to the trachea, although a window be made on either side in the
thyroid cartilage. I suppose precaution is taken to protect the cri
coid and tracheal cartilages, for it is possible to have this necrosis in
the trachea as well as in the larynx.

There is one criticism of many of these cases which applies to my
case as well as to Dr. Clerf's, that is, that we do not know the dosage
which the patient receives. Undoubtedly his patients as well as

mine received an overdose. I think the roentgenologist is now better
able to standardize the dose, so I do not believe these necroses will
occur as frequently as they have in the past.

When necrosis occurs the patient is in danger of death either from

pneumonia or general infection, etc. In several cases it was neces

sary to do a gastrostomy in order to feed the patient and a laryn
gectomy to remove the necrotic cartilage. As Dr. Clerf has pointed
out, the soft tissues of the neck, the muscles, the fascia and skin are

so affected from the previous radiation that they slough out and no

stitches will hold. Those of you who were in Washington may have
seen the exhibit from the Ford Hospital, in which they had treated
the hearts of sheep with the x-ray. A marked fatty degeneration of
the entire heart muscle, with the death of the animals, occurred. Of
course, these cases received excessive doses of x-ray, but it shows
what the effect of the x-ray is on various structures of the body.

DR. NORVAL H. PIERCE, Chicago, Ill.:
It is appropriate to report on the course of a case that was the

cause of much discussion at a meeting of the American Laryngological
Association in Atlantic City, when Dr. St. Clair Thompson was pres
ent. The question at that time was, Shall we do a biopsy on small,
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primary, intrinsic carcinomas of the larynx when that carcinoma is to

be treated by radium or x-ray?
I saw this case that Dr. Freer treated with radium by his method.

It was a very small, nonulcerated, fusiform swelling in the middle

portion of the right cord with very little hoarseness, merely a huski

ness, and very little if any change in the action of the cord. The case

has recurred and the man now wears a tracheotomy tube. Imme

diately after the application of the radium there was no tumor to be

seen; in fact, the right vocal cord seemed to be atrophic. It was

smaller than its fellow, but it was markedly hyperemic. His voice
had improved. This seemed to me one of the most favorable cases

for the use of radium, and yet in a comparatively short time there is
recurrence.

DR. CHEVALIER JACKSON, Philadelphia:
It seems to me very important, in referring the patient to the

roentgenologist or radiologist for treatment, that we should draw a

very sharp line of distinction between cancer of the larynx and mul

tiple papillomata of the larynx, especially in children. Multiple
papillomata of the larynx constitute in many cases a benign, self-

.

limited disease thatwill get well if you let it alone. It calls for con

servatism in treatment. With cancer of the larynx we know that if

nothing is done there is only one end-the limit is life itself. Radical
. treatment is justifiable. I do \

not know how many times (some
hundreds of times at least) children have been brought to me with a

history that once or twice the papillomata were removed, and on

subsequent examination the growths had come back worse than
before. The laryngologist felt something radical had to be done.
It was done and necrosis of the cartilage is the result of overdosage
of radium and the x-ray.

It may remain open to question in papillomata of adults, but in

my mind there is no question whatever that radium is contraindicated
in the multiple papillomata in children.

DR. CLERF (in closing) :

I do not wish Dr. Delavan to get the impression I did not believe
in the use of radium and the x-ray. I am not familiar with its use

and, therefore, do not know the dosage or about filtration. I fear,
every now and then, that is the cause of the effects we observe in
these cases. I do not know whether it is proper to put radium directly
into the larynx. I do not know whether it is well to treat exophthalmic
goiter for many years with x-ray. I personally believe that there
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must be a limit to its use in conditions that can and have been very
successfully treated by other methods.

I was very much impressed with Dr. Portmann's remarks regarding
the late results, which bear out those which we have observed. My
attention was first called to this by Dr. W. S. Newcomet, in charge of
the radium department of Jefferson Hospital. He reported the case

of a patient who had received roentgen-ray treatment for an angioma
of the face.. Two years after there was breaking-down of the skin
over the involved area; this again occurred four years afterward.

I again reiterate, being supported by our President, that the
roentgen-ray and radium are to be condemned in the treatment of

multiple papillomata of the larynx in children.



THE EARLY DIAGNOSIS AND TREATMENT OF
EPIGLOTTIDEAN TUBERCULOSIS

FRANK R. SPENCER, A.B., M.D., F.A.C.S.

USUALLY the tuberculous invasion of the epiglottis is only a

small part of the picture when the entire larynx is tuberculous.
It is usually the most painful and the most rapidly fatallocaliza
tion in the larynx, especially when all of the epiglottis is involved.
On the other hand, the rest of the larynx sometimes shows so little
involvement and the epiglottis relatively so much that tubercu
losis of the epiglottis is the chief problem confronting the laryngo
logist. The importance of this situation is accentuated when the
chest expert reports that the pulmonary disease is limited to the
left upper lobe and the right apex, with an excellent prospect for
an early arrest of the pulmonary disease and later an ultimate
cure, if the larynx can be cured; the pulmonary disease anyway
offers a good chance for an ultimate cure.

Tuberculosis of the epiglottis has too often been considered a

late symptom, when it may be an early manifestation, so far as

the larynx is concerned. Therefore, if the epiglottidean tubercu
losis can be arrested or cured, the patient's life can sometimes be
saved. Invasion of the epiglottis as a late symptom of laryngo
pulmonary tuberculosis is of necessity not the subject under dis
cussion in this paper. That epiglottidean tuberculosis is secondary
to pulmonary needs only passing mention with our present every

day knowledge of tuberculosis.
The subjective symptoms may, and often do, remain latent for

a long time before active manifestations are evident. Early and.
repeated laryngeal examinations may show infiltration of the

laryngeal surface of the epiglottis just above the anterior com

missure long before the subjective symptoms appear. This part
of the larynx is easily overlooked either by direct or indirect

laryngoscopy. However, it is easier to make a thorough examina
tion of the larynx than it was years ago, and the laryngologist
should, therefore, make an earlier diagnosis. Besold and Gidionsen,

g
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according to Lockard,' claim "The laryngeal surface is 'the more

infiltrated in every case." Tuberculous infiltrations at this point
are more likely to spread to the rest of the epiglottis and even the
base of the tongue than those involving the posterior laryngeal
wall. Lockard 1

says: "On the inferior portion of the laryngeal
surface the mucous membrane contains so many lymphoid cells
that it assumes the character of diffuse adenoid tissue, and in spots
they are so grouped as to form distinct nodules. It is at these

points the earliest epiglottidean foci would be expected to occur,
a supposition supported by clinical and pathological observations.
In only very exceptional instances, however, are specimens
obtained at a stage of the infection sufficiently incipient to posi
tively demonstrate this point." They may also spread to the

aryepiglottic folds. However, they do not always spread rapidly.
The cartilages of the larynx, such as the thyroid and epiglottis,

offer a barrier to the extension of tuberculosis from the mucosa

and submucosa, just as they tend to limit the spread of early
intrinsic carcinoma. They limit chiefly by continuity of tissue
rather than by extension through lymph and blood streams.

During this very early stage there may be slight hoarseness or

even slight dysphagia. On the other hand, it is surprising how
much involvement may sometimes be present with almost no

subjective symptoms. Other things being equal, tuberculosis of
the epiglottis is more productive of pain than tuberculosis else
where in the larynx and especially of painful swallowing. Severe

pain is nearly always a late symptom. Aphonia is less probable
in epiglottidean tuberculosis, because the vocal cords are not

involved until late in the disease as a rule.

During the stage of infiltration of the laryngeal surface the

diagnosis is not always easy, because of the slight or moderate

change from the normal. However, it is in this early stage that
treatment can accomplish much. The disease may, and often does,
apparently remain stationary and confined to the inferior and

posterior surface of the epiglottis for a period of months. If we

compare this early stage with a later one in which the infiltra
tion has extended to the lingual surface and the base of the tongue,
the picture is usually entirely different, because it is likely to be
followed in a short time by ulceration. If ulceration takes place,
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it will probably be rapid in the epiglottis, and is usually painful.
Edema or pseudoedema, perichondritis, chondritis and necrosis
follow rather rapidly in succession. These frequently produce
severe symptoms in the late stages of the disease and are rarely
amenable to treatment of any kind.

The prognosis is favorable if an early diagnosis has been made.

During the late stage the prognosis is very unfavorable because
of the severe pain, rapid emaciation and fatal termination.

Rest of the voice in the very early stage of infiltration, combined
with proper care for the pulmonary disease, may arrest or even

cure the epiglottis. Whispering may be sufficient for one patient,
while silence will be required for another; but rest must be secured.
Sanitarium or hospital care of patients offers a far better oppor
tunity for rest of the voice and rest for the entire body than life at

home. Well people need rest when they are tired, but tuberculous

patients must rest so they may not become tired.

Heliotherapy is one of the very best methods we have at our

disposal for the treatment of tuberculosis of the epiglottis, but
it should be used early. It is easy to use and is painless. Local

applications rarely accomplish as much.
In 1904 Sorgo" first used mirrors to reflect the sun's rays into

the larynx. He used glass mirrors. These absorb many of the
chemical or actinic rays and reflect the heat rays. Sorgo's work
was continued by Kunwald," who reported his results with the
treatment of fourteen patients. His results were encouraging and
led to the use of heliotherapy ·in other sanitoria in Switzerland, as

well as in France, Germany and, later, the United States. Janssen"
and Kraus," in 1909, improved upon Sorgo's technic by attaching
the mirror to a stand. Janssen" also suggested a concave mirror,
but this reflects more heat than the plane mirror, so it is not always
practical. The heat rays increase the hyperemia of the larynx
and thus prevent the absorption of the chemical or actinic rays
which are so essential. Sorgo" tried the use of a water filter to

eliminate the heat rays and he also sprayed the larynx with adren
alin in 'an effort to avoid hyperemia. During more recent years a

metallic alloy of aluminum and magnesium has been found to be
more satisfactory for making the mirrors, because this' alloy
absorbs the heat rays and reflects the maximum of the ultra-
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violet rays. These latter are the beneficial chemical or actinic

rays which tan the skin and which have been found so beneficial
in all forms of heliotherapy on account of their bactericidal action.

Forster and Chapman? recommend short exposures of thirty
second-s daily to begin with. The length of each treatment can be

gradually increased each week until the larynx is exposed to the
sun's rays for ten minutes daily or even twice daily. Occasional

patients seem to do well with exposures of twenty minutes.
A patient generally becomes very much interested in this form

or method of treatment, because he can examine his own larynx.
Therefore, this serves as an occupational therapy as well. Occa
sional patients become overenthusiastic and are apt to expose the

larynx to the sun's rays too long at a time and too often. This

produces hyperemia, congestion or even the formation of small
vesicles which rupture later on.

Advanced laryngeal tuberculosis is not likely to be benefited

by heliotherapy or any other form or method of treatment, but

early or moderately advanced cases are often cured, or at least
arrested. Pain is lessened, infiltrations tend to disappear and

superficial ulcers heal. Relief of pain is by no means one of the
least important of the advantages of heliotherapy.

In the later stages amputation is today, as it has been for years,
the best treatment, either with or without cauterization of the
epiglottis stump. Personally I believe cauterization helps greatly
if the condition of the patient is such that this can be applied
following amputation. The use of the cautery without amputa
tion has not given very satisfactory results in my hands. The

epiglottis may be amputated by the direct or by the indirect
method. Tuberculous patients are but rarely good risks for general
anesthesia, so the epiglottis should be removed under local anes

thesia. Personally I prefer for amputation the indirect epiglottis
punch forceps, of which there are several models. This leaves the

patient freer to raise sputum than when he is suspended. The
base of the epiglottis can then be cauterized by the indirect method.
The cautery lessens the hemorrhage and pain. It shortens the

period of recovery and tends to prevent infection. Cicatrization
of the epiglottis stump is the desired ultimate result, and the
cautery aids greatly in accomplishing this. The fibrosis of the



SPENCER: EPIGLOTTIDEAN TUBERCULOSIS 117

base cures the tuberculosis. Swallowing is not interfered with.
In fact, swallowing becomes much easier, because the pain is often

entirely relieved.
The following case report will show the advantages of bedrest,

fresh air, sunshine, good food, rest of the voice and heliotherapy
by means of the solar laryngoscope:

Mrs. A., aged twenty-nine years, teacher, consulted Dr. O. M.

Gilbert, September 12, 1922, complaining of cough, expectoration,
fever, hoarseness, night-sweats and hemoptysis. Later she developed
aphonia. Family history: Good. Past history: She had pertussis
and measles in severe form, but with no sequelee. Pneumonia in

infancy, but she recovered fully. Puberty at fifteen. Married April,
1919. She was perfectly well until February, 1919, when she had

pleurisy on the right side. She was sick only a week and thinks she
did not cough. She was well again until some time in February, 1920.
She again had pleurisy without sequelre. Then she was well again until
she had influenza in February, 1922, followed by cough and blood
spitting with much pain in the right maxillary sinus region. She was

out of school two weeks and felt miserable. Her weight dropped down
to 104! pounds and she had cough with expectoration. Her cough
and expectoration have never entirely stopped. She came to Boulder
for absolute rest. Her temperature soon came down to 99° and she
was better during the fall and winter of 1922-1923, although she lost
her voice twice for a month each time. Each time all symptoms
improved until July, 1923, when she had a "cold" and her tempera
ture rose to 99°-100°, for one and a half to two weeks. Her cough
and expectoration were freer and she lost her voice. She thinks she has
not returned to her previous condition, especially so far as improve
ment of cough, expectoration and hoarseness are concerned, but her

temperature is normal. She had some stomach pain, mostly after

eating. Her weight increased to 146 pounds early in the summer of
1923. Temperature was rarely as high as 99°.

EXAMINATION. Well-developed and nourished. Slightly obese.
Color good. Knee-jerks and pupils normal. Tonsils slightly infected.

Adenopathy, especially left. Abdomen: Slight tenderness over gall
bladder and appendix. Heart negative. Lungs: Litten's not seen on

account of fat. Mobility poor on right, but fair on left.

Right Lung. Very moderate dulness to second rib and sixth dor
sal space. Suggestion of amphoric breathing at spine of scapula,
with bronchial breathing, increased fremitus and whispered sounds.
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A moderate number of rales to fourth rib and fifth dorsal space. Few
crackles at base.

Left Lung. Moderate dulness to fourth rib and sixth dorsal space,
with less breath and voice changes, but a number of moderately coarse

rales over same.

Hemoglobin, 85 per cent; white blood cells, 9400. Lymphocytes, 35;
large mononuclears, etc., 5. Pulse, 62.

Urine. 1012 and acid. Albumin, indican and sugar absent.
DIAGNOSIS. Pulmonary tuberculosis, far advanced, bilateral.
Mrs. A. was referred by Dr. O. M. Gilbert for an examination of the

nose and throat in December, 1923. This examination was practically
negative except for a slight infiltration of the interarytenoid sulcus
and of the posterior and inferior surface of the epiglottis. One ary
tenoid was also infiltrated. Pseudoedema, ulcers, etc., were absent
and did not develop at any subsequent time.

She was placed on absolute silence, bedrest in the open air, nutri
tious diet, and the use of the solar laryngoscope, beginning with an

exposure of half a minute once daily and gradually increasing the

length of each treatment until she was receiving ten-minute doses
once or even twice daily. Her temperature would reach 99.60 occa

sionally during the first few months, then gradually settled down to

normal, and the pulse to 80 or 90. Her weight continued about the
same. This treatment was faithfully carried out for one year, when
she showed so much laryngeal improvement and as her general con

dition had also improved that she was allowed to whisper. She was

put on graduated exercise, and in five months she was walking thirty
blocks a day and doing a little light housekeeping. She was also tak

ing sodium cacodylate, 4 gr., every four or five days. She used the
solar laryngoscope every day the second year and has discontinued
its use since. After two years it was impossible to tell she had ever

had laryngeal tuberculosis. Her cough and expectoration were gone.
Now she uses her voice as much as she likes, but she rests several hours
each day. She does only light housekeeping and continues to live in
Colorado.

CO�CLUSIONS. The four most important methods of treating
epiglottidean tuberculosis are as follows: (1) rest of the voice
either by absolute silence or whispering; (2) heliotherapy; (3) the
cautery; (4) amputation.

This patient has been cured by the first and second methods,
because the cautery has not been used at any time, and, of course,
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amputation has not been considered. The early diagnosis of the

epiglottic lesion permitted early treatment and a result which
could not possibly have been obtained with a late diagnosis.

BIBLIOGRAPHY.

1. Lockard, L. B.: Epiglottidectomy. The Rational Treatment of Epi
glottidean Tuberculosis, Tr. Am. Laryngol. Assn., 1911, p. 29.

2. Sorgo, J.: On the Treatment of Laryngeal Tuberculosis with Reflected

Sunlight, Wien. Klin. Wchnschr., 1904, xvii, 12-14.

3. Kunwald, L.: On the Treatment of Laryngeal Tuberculosis with Sun

light, Munch. Med. Wchnschr., 1905, Iii, 59-62.
4. Janssen, T.: On the Therapy of Laryngeal Tuberculosis with Especial

Reference to Sunlight Therapy; aNew Practical Sun-mirror, Dutsch. Med.

Wchnschr., 1909, xxxv, 835-838.
5. Kraus, H.: On the Technic of Sunlight Treatment of Laryngeal Tuber

culosis, Munch. Med. Wchnschr., 1909, lvi, 658.
6. Forster, A. M. and Chapman, S. J.: Heliotherapy in the Treatment of

Tuberculous Laryngitis, Colo. Med., 1925, xxii, 90-93.

DISCUSSION

DR. BURT R. SHURLY, Detroit, Mich.:
This subject has been of great interest to me, and the trend of the

times is certainly to take these cases out of the field of the laryngologist
and into the care and direction of the sanatorium worker. They are

essentially sanatorium cases. Invariably they involve some pulmon
ary lesion, and the question of our therapeutic result in the laryngeal
treatment is in very large measure in close relationship to the progress
of the pulmonary lesion and the involvement or the extent of the

involvement, and the question of whether we have to deal with a

case that can be treated with artificial pneumothorax.
It is my observation that this work has almost been standardized

in the last few years, and that out of the great and enormous number
of therapeutic measures that have been advocated many years in the

past there are only a few that stand out and show the actual value of
the results. It is undoubtedly true that there are in our sanatoria
15 per cent of the cases with laryngeal involvement. In more than
fifteen years' service in our own city the number has varied between
13 and 17 per cent during that time. Of this number a comparatively
few will show these early manifestations in the epiglottis, and we have
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therefore to deal with them by the best methods in our hands and
those are the use of formalin in increasing strength and the use of the
solar laryngoscope. Of course, in the southern parts of O\1r country,
where sunshine is so plentiful, in Arizona and New Mexico, the cases

that I have observed there, that can enjoy climatic treatment at the
same time with the solar laryngoscope method; show a decidedly
greater increase in cures than those in our northern climate. I have
seen the reports of one institution down in New Mexico where they
show very remarkable results in 50 per cent of all the laryngeal
cases under treatment by use of this solar method which Dr. Spencer
has presented to us.

Where this ulceration goes on in the epiglottis I have oftentimes

performed the operation of amputation of the epiglottis, and while
it is a discouraging thing, because most of these cases are quite far
advanced when this operation is necessary, there is certainly a great
relief to the pain in swallowing, and that important question of the
nutrition of the patient is aided by this operation in a certain number
of very carefully selected cases.

DR. JOSEPH GREENE, Asheville, N. C.:
I appreciate this paper which Dr. Spencer has so. well presented,

and especially that part where he emphasizes early diagnosis. Just
as in malignant tumors of the nose and throat, so we should empha
size early diagnosis of epiglottidean tuberculosis.

I wish to emphasize a point that Dr. Spencer made-that the
ulceration on the posterior surface of the epiglottis appears early
and is often overlooked. You frequently are unable to see this lesion
unless you lift the epiglottis forward and inspect the posterior surface
to find the small ulceration. This is important not only from a diag
nostic point of view, but from the standpoint of treatment of which
I shall speak later.

In reference to differential diagnosis, syphilis of the epiglottis is'
sometimes confusing. I have had two cases in the past year-one, a

.

man, aged fifty years, who came with a tremendous infiltration of the
epiglottis and some swelling of the arytenoids. He was sent to my
city for laryngeal tuberculosis. The examination of the lungs was

negative; the examination of the blood showed a 4+ Wassermann.
Three weeks ago a young lady, aged fifteen years, came in who had a

painful epiglottis. She had been treated for laryngeal tuberculosis
for several weeks. Examination of the chest was negative. She was

feeling well, except for pain on swallowing. Her epiglottis was infil
trated and there was some swelling of the arytenoids. We thought
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of Vincent's angina because she had a small ulcer on the back of the

tongue near the base of the epiglottis. Examination of the blood
showed a negative Wassermann. Six doses of salvarsan cleared up
the lesion entirely.

Another condition which is confusing to diagnosticate is acute non

tuberculous infection of the epiglottis associated with pulmonary
tuberculosis. This has at times been very puzzling to me, and the

diagnosis is very important from a prognostic standpoint. The acute

condition usually clears up in the course of a week or so, which excludes

epiglottidean tuberculosis.
In reference to the treatment of epiglottidean tuberculosis, it has

been my custom to depend largely on the use of the electrocautery,
particularly so when the small ulcer can be located on the posterior
surface. Searing of the lesion usually gives the patient a great deal
of comfort and often results in an arrest or cure of the condition.

Although the removal of the epiglottis is less frequently required
when the cautery is used, yet there are cases which still demand a

partial removal. In such cases, however, the cautery should be

appliedto the raw surface of the epiglottis.
In reference to heliotherapy, I am inclined to place much less value

on its efficacy as a therapeutic measure than the electrocautery.
Unfortunately, some cases are riot suited for the use of the electro

cautery, in which cases heliotherapy comes to our aid. Vocal rest

in this type of tuberculosishas never seemed to me important, except
as a protective measure for the prevention of the appearance of
tuberculosis within the interior of the larynx.

In conclusion, I must say that this paper of Dr. Spencer's has been
a very timely one in that he has emphasized so clearly an early diag
nosis when treatment is most helpful.

DR. FRANK L. DENNIS, Colorado Springs:
I want to second what Dr. Spencer has said with reference to the

value of heliotherapy directly applied to the larynx in tuberculosis.
I think we must remember this about tuberculosis of the larynx
which is analogous to what somebody said about cancer: Not all
cases of tuberculosis affecting the epiglottis have great pain. Some
of those cases are remarkably free from pain. More than once

I have been surprised to see extensive infiltration of the epiglottis
without very much or any complaint on the part of the patient.

Another thing about heliotherapy: My opinion is, that while helio
therapy is valuable, it is only one ofthe useful things brought forward
in the treatment of laryngeal tuberculosis. I do not think it is the only
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thing. I think the other measures in use, the treatment of tubercu
losis in general, have been very well standardized, and I think all of
those things have decided weight as to whether a patient gets well
or not.

With reference again to this heliotherapy method, these mirrors
were invented by Mr. Verber. I happen to have known him when
he himself was a victim of laryngeal tuberculosis. This man had a

very extensive lesion. He lost practically all of his epiglottis; he had

practically all of his larynx involved. He was the one who invented
the magnesium alloy mirrors Dr. Spencer has spoken of. Verber
thinks there is no question but that heliotherapy locally healed his

larynx. I happen to know he was assiduous in the use of other forms
of treatmen t also.

Referring to the fact that tuberculosis varies, I recall 2 cases that
have had repeated outbreaks over a number of years of tuberculosis of
the epiglottis. Neither of these cases has complained of pain. In
both cases there was ulceration and even destruction of the cartilage.
In each patient the condition has cicatrized and the patient been
well until the next outbreak.

DR. WILLIAM B. CHAMBERLIN, Cleveland, Ohio:
I should like to ask the opinion of. the Association in regard to the

incidence of tuberculosis of the larynx-not so much in the West,
where most of them go-in the East. In an experience of over twenty
five years it seems to me that the incidence of cases of laryngeal
tuberculosis has changed decidedly. In the old days there was

hardly a time when we did not have some of these cases under treat

ment. I was discussing this subject with Dr. Shurly last night. At
the present time such a case coming into the clinic is of the greatest
rarity. It seems to me that this is due largely, if not entirely, to the
fact that we have our tuberculosis work in Cleveland so very highly
organized that these cases of tuberculosis are referred to the proper
institutions early so that involvement of the larynx does not occur.

I should like to know if this observation is corroborated by the

experience of other men in other cities. To me it has been interesting
even though it has not been corroborated by actual statistics.

PROF. VAN DEN WILDENBERG, Louvain, Belgium:
Fifteen years ago I had a case of tuberculosis of the epiglottis which

was sent to me by a physician who said there was only a little tuber
culous process in the upper extremity of the lung, but he had dysphagia
from this localization in the larynx. I performed a dissection on this
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part of the epiglottis, the patient went home and I was called there
three or four hours afterward, because he had arterial bleeding. I
said the best thing would be to send the man back to the hospital.
Before that he was gargling. It seemed to me that each time he

gargled the bleeding commenced. Then a clot formed and the

hemorrhage was finished. Hemorrhage is always annoying. At that
time they performed many operations for tuberculosis of the epiglottis.

DR. SPENCER (in closing) :

I would like to emphasize pneumothorax treatment spoken of by
Dr. Shurly. The internists with whom I work the most are using
artificial pneumothorax, and I am glad to say I am seeing, year after

year, fewer cases of tuberculous laryngitis. I occasionally see very
late cases.

I appreciate the importance of Dr. Greene's suggestion of excluding
lues. The patient who has lues should be excluded early, because
lues can easily be mistaken, in certain stages, for tuberculosis.

Dr. Greene's statement regarding acute infections ofthe epiglottis
is interesting. We frequently see cases in which there has been infil
tration of the epiglottis for some time. Then the patient may have
an acute respiratory infection so common in tuberculous patients.
'They think they have the flu, but it is often an acute exacerbation.
The epiglottis becomes edematous. It gives the appearance of an

acute infection of the epiglottis and the disease spreads rapidly.
Dr. Dennis emphasized the importance of heliotherapy in selected

cases. Patients who have high fever and a lot of involvement are

not suitable for heliotherapy.
Dr. Chamberlin speaks of incidence. I believe everywhere we are

seeing fewer cases .. Some years ago Sir Morrell Mackenzie used to

have many cases waiting for him. Now these patients are taken care

of in a sanatorium. Our social-service workers in Denver, Boulder
and Colorado Springs try to pick these patients up and put them
under proper care, with rest. Only in this way can we avoid laryngeal
tuberculosis in the first place, or if it is present, diagnose it as early as

possible.



PULSION DIVERTICULUM COMBINED WITH
MEGAESOPHAGUS

LOUIS VAN DEN WILDENBERG, M.D.

PROFESSOR OF OTOLARYNGOLOGY, UNIVERSITY OF LOUVAIN, BELGIUM

COMING to the United states to perfect myself in broncho

esophagoscopy in the celebrated clinics of your President, I did
not count upon making any communications to your congress.
A very kind letter from your secretary has led me to do so. I
received it a fortnight before leaving Europe, and the very same

day I was consulted by a patient from Namur, sent by a laryn
gologist, with a radiograph by Dr. Danzin of that city.

This radiograph, with several others made later, permitted us

to conclude that we were dealing with a rare case of pulsion
diverticulum combined with a dilatation of the esophagus.

There are few countries in which the question of esophageal
diverticulum has been the object of so much and such important
scientific study as in the United States. In this country one finds
writers who have seen and treated more than 100 cases.

Not long ago this condition was considered a very rare one.

Starck, in 1911, stated that his statistics of 93 cases, reported in

1900, and including all the cases known in the literature, had
increased by 57 cases, making 150 cases in all. He concluded with
reason that thanks to a better knowledge of the disease and to

improvements in the methods of examination,· this condition

apparently rare, has become a relatively frequent malady. Many
writers use that phrase when they publish a classic case of divertic
ulum. Also the publication of classic cases becomes rarer and
rarer but the literature does not for that reason become less inter

esting, because unconsciously it has passed on to the description
of rare forms of diverticulum which presumably throw more light
on the thus far obscure pathogenesis and etiology of this condition.

Starck's statistics of 191.1 call attention to the fact that the
first symptoms pointing to a pulsion diverticulum do not manifest
themselves in patients under thirty years of age. The important
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work of Chevalier Jackson and Shallow mentions the first known
-case of congenital esophageal diverticulum in a child aged eight
years. A photomicrograph of a cross-section illustrates this

important observation. The same authors mention later a case

of juvenile diverticulum; the patient had definite manifestations of
this condition, at the age of fifteen years.

In this remarkable contribution there also appears the masterful,
dear-cut description, with illustrative radiographs, of a case of
double pulsion diverticulum. There were two diverticular sacs,
one to the left, one to the right. Esophagoscopy showed that there
were two sacs with distinct orifices. We have found nothing
.similar in the rich literature of diverticulum. Hill and Guisez
each mention a case of pulsion diverticulum of the thoracic

esophagus at the level of the left bronchus.
Vinson observed 4 cases of epiphrenic diverticulum not far

above the diaphragmatic level. These epiphrenic pulsion diver
ticula are very rare. They cause very distressing symptoms,
unlike traction diverticula, which do not as a rule cause any
discomfort. Since 1918 we have observed 25 cases of' pulsion
diverticulum and of these one was a case of the epiphrenic type.
Here are the history and the four radiographs of this patient.

The first examination, June 2, 1920. Patient aged thirty-two
years. General appearance fairly good, thin; at twenty-one years, a

·child who died at one year; at twenty-three years, unilateral ovarec

tomy ; menses normal.
The first appearance of the symptoms of which the patient complains

was about one year ago; she attributes them to troubles and worries
that she suffered at that time. Since then the patient has had a sen

sation of her food stopping at the lower end of the esophagus, the
location of which she accurately indicates; she is obliged to wait before

taking another mouthful until that which preceded has gone down into
the stomach; her meal is thus greatly prolonged. This difficulty in

.swallowing occurs with liquids as well as with solids, but it seems more

marked with the latter. It is not continual; periods of improvement
alternate with periods of difficulty, the latter brought on or aggravated
by nervous exhaustion and fatigue. The patient considers herself
.at present in a period of remission which has lasted about two weeks.

Radiologic Examination. The capsule goes down normally to the

cardia; it remains at this point and is still visible there, partially
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disintegrated, thirty minutes after ingestion. The opaque liquid,
ingested about ten minutes after the capsule, penetrates normally
to the cardia; at this moment a part of the liquid is seen to form a

rounded shadow. of a full centimeter in diameter, at 3 ern. from the

cardia, very regular and dense in its lower part, vague in the upper;
this shadow is located in front and to the left of the column of opaque

liquid contained in the normal lumen of the esophagus; it is separated
from that by a groove which can be brought partially in evidence in
the right anterior oblique position.

This is a case, obviously, of a diverticulum of the lower portion of
the esophagus.

The passage of the opaque liquid through the cardia takes quite
a long time, about ten minutes; it takes place intermittently, in spurts,
the cardia opening rapidly, letting a little of the liquid through, then

closing suddenly. The contours of the column of opaque liquid at the
level of the cardia are regular, without lucanre or notches.

The diagnosis made was that of" cardiospasm," with a diverticulum
a little above the diaphragm. In order to confirm this diagnosis a new

examination was proposed for eight days later, the patient to take

antispasmodics of the belladonna series meanwhile. The patient did
not present herself for this examination and nothing was heard of her
until'1925.

The second examination, January 15, 1925. Since 1921 the condi
tion has become worse, slowly however, and with periods of remission.
In the periods of difficulty both liquid and solid foods are stopped at

the cardia and returned at once; the patient indicates clearly the
location of the cardia as the site of her discomfort; these periods last
as a rule three or four days, during which everything is vomited; as

at the beginning, these periods are more intense when she is suffering
from worry and fatigue. In addition to these periods of vomiting,
even during the periods of remission cold liquid is always returned at

once; it is the same with pieces of meat; the latter cannot pass except
when finely chopped. The patient tests her cardia at the beginning
of a meal by taking warm or hot liquid; if that passes, there are chances
that the other food will do likewise. Often, there is nocturnal regurgi
tation of a small quantity of the food swallowed in the evening; at the

present time these regurgitations are frequent but less abundant; they
occur most frequently in the morning when the stomach is empty.

The various medicinal treatments did no good and brought only
temporary improvement. Only copious gastric lavage (2 liters of
bicarbonate solution) performed for three months at the beginning of
1924 procured a slightly longer improvement; at that time the patient
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could eat almost everything, except roast beef. Since the beginning
of her illness the patient lost a total of about 21 kilos; but she regained
4 kilos in one year.

Radiologic Examination. The opaque liquid goes down at once to

the cardia through the dilated esophagus, whose average diameter is
about 4 em. in the lower third, and which contains a little liquid though
the patient is fasting. Then an opaque shadow is seen near the cardia,
to the left and in front of the esophagus, larger than at the time of the

previous examination-it is about 2 cm. in diameter; and going down
lower, the lowest part being a full centimeter above the cardia.

This shadow, that of a diverticulum partially filled with opaque
liquid, has a form rounded except for the part which is in contact with
the esophagus, which is rather flat; and the upper part, which follows
the line of the fluid level.

This diverticulum contains, in its lower and larger part, some of the

opaque liquid; above this a layer of 3 or 4 mm. of nonopaque liquid, a

residue which was already in the diverticulum and which floats; then
on top of that a little bubble of air of 6 or 7 mm. in height. The whole
therefore appears to have about 3 cm. height and to be rather regularly
spherical, except for the part in contact with the rest of the esophagus,
which, as we already said, is flat.

It seems evident that a spasm constricts the opening of the diver
ticulum during the first hour after a meal, and this spasm ceasing
afterward, the opening enlarges. The passage of the opaque liquid
through the cardia takes place very slowly but regularly, without

appreciable arrest, for the first half hour; a thin opaque thread is

always visible, extending down into the upper portion of the stomach.
But, a certain quantity of opaque liquid remains 'in the diverticulum
and in the lowest part of the esophagus, its upper level being the same

in both places; above this opaque liquid is found a column of liquid,
either secretion or residue or probably both, filling the greatly dilated

esophagus.
This stagnation of opaque liquid lasts more than six hours; at that

time the height of the liquid is still about 2 cm. in the esophagus, and
1 em. in the diverticulum.

The contours of the whole image given by the barium liquid are

regular, at the region of the cardia as well as in the region above it;
the only irregularity visible is that constituted by the groove separat
ing the diverticulum from the esophagus.

The conclusions from the radiologic examination should, we think,
be as follows:

"Cardiospasm" with, very probably, lesions of chronic inflamma-
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tion; diverticulum, of the volume of a small nut, located at about 2 cm.

above the cardia, forward and to the right, with a large opening which
narrows itself temporarily by spasm; dilatation of the esophagus;
prolonged stasis in the esophagus and in the diverticulum.

Comparison with the examination made in 1920 shows that in four

years and a half, the following changes have occurred: augmentation,
though not marked, in the volume of the diverticulum; dilatation of
the esophagus; more marked stasis of food.

In this type of case we have the pinch-cock action at the level
of the diaphragm as a most important factor in producing the

epiphrenic diverticulum and the dilatation, as demonstrated by
Chevalier Jackson.

Vinson published 2 cases of dilatation of the esophagus combined
with diverticulum at the level of the middle portion of the

esophagus.
We have not found in the literature any case of Zenker other

\

than so-called pharyngresophageal diverticulum combined with
dilatation of the esophagus.

Here is the history of our patient suffering with that dual
condition.

H. H., aged fifty-eight years. Complains of difficulty in swallowing,
especially in the case of solid foods. This difficulty is localized at the
level of the manubrium. On questioning we find that the difficulty
dates from September, 1926. At the present time he states that when
he swallows dry, that is without the assistance of fluid, he has diffi

culty. This difficulty has continued to increase ever since then, for the

patient says that a bolus of food even the size of a nut will no longer
pass. Meat especially is swallowed with great difficulty. But when
it is in the form of a boiled hash and with a puree of potatoes it passes
well. "One might say," said the patient, "that the throat remains
full of food, which I do not succeed in making go down except by
taking several swallows of liquid." The patient declares that he has
no regurgitation nor esophageal vomiting. However, he has aero

phagia, for occasionally he is seized with such a heaviness at the lower
extremity of the sternum that he feels urgent need of eructating,
which relieves him somewhat. After a meal the patient sometimes feels
a gurgling sensation in the left side of the neck, in front of the sterno

cleidomastoid. Since the month of September he has lost 3 kilos:
Between the ages of fifteen and thirty years he suffered bilious vomit
ing every week.
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The man appears in perfect health. Breath sounds are somewhat

diminished, especially at the left base. In the right lung some rales
are heard. The heart sounds are normal, but very muffled. The
abdomen is negative. Urine normal. Bordet-Wassermann negative.

A careful attempt at bouginage failed; the bougie was arrested at

25 cm. from the teeth.
On fluoroscopic examination, the swallowing of the opaque liquid

showed an obstruction in the lower part of the hypopharynx, with
the formation of a pocket opening into the esophagus on the surface
of the posterior wall, then the bismuth was seen to pass through an

enlarged dilated esophagus, without arrest at the cardia. The radio

graph confirmed these findings. At esophagoscopy we found a diver
ticular pocket with a little transverse slit, in the left upper segment,
which was the subdiverticular orifice. A diverticular sound "a

bequille" entered easily, grazing the anterior wall of the hypopharynx,
and passes into the stomach, without encountering any resistance.

The history of this rare case of the combination of localized and
diffuse dilatation is interesting from the point of view of the

pathogenesis of these affections. Chevalier Jackson has well
demonstrated that the chief factor in the etiology of diverticulum
is the pinch-cock action of the cricopharyngeus muscle. An
anatomic factor with an embryologic basis has been demonstrated

by Mosher even in cases of diverticulum sacs. This same pinch
cock action occurs at the level of the diaphragm and is a most

important factor in producing dilatation of the esophagus.
But this pathogenesis cannot be invoked for all the cases. It

does not explain the cases of congenital diverticulum; it scarcely
explains the very rare cases of juvenile diverticulum and dilatation
of the esophagus in the very young infant. Mosher and other
authors have shown cicatricial tissue in the region of the cardia:
this organic factor with spasms of the cardia are the origin of dila
tation. This pathogenesis does not explain either the above
mentioned congenital or juvenile diverticulum. But why, even in
the most obstinate and long-standing organic strictures, e. g., caustic
strictures, do we never find anything approaching the remarkable
dilatations of the idiopathic dilatation? We find in the majority of
observations that the cardia and the lower part of the esophagus
in at least one-half of all cases do not evince any alteration at opera
tion or postmortem examination. Neither spasms of the sphincter

9
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ani, nor congenital pylorospasms occasion any appreciable dila
tation of the rectum or the stomach and both can be completely
cured by diatetic regime, which is not the case with idiopathic
dilatation of the esophagus. We are still in doubt as to the cause

of esophageal idiopathic dilatation and it is necessary to collect
more observations of a quite reliable character. In our case the

theory of tissue malformation of Bard or the theory of congenital
malformation is well suited. to explaining the cases where there is

scarcely any pinch-cock action, as in our patient. If congenital
malformation is present, this spasm no longer need necessarily
exist. Embryology demonstrates that the conception of any

exaggerated congenital development of the whole length of the

organ will extend also to its orifices and consequently the passage
of foods will take place easily.

We published in the Proceedings of the Societe Francoise de Larun
gologie a case of congenital dilatation of the esophagus in a child

aged six years. The radiographs showed, in addition to this

very marked dilatation, a mega sigma. It is a case which gives
support to Bards' theory of congenital malformation.

If our patient continues to lose weight we shall propose operation
on the diverticulum. We shall be better able then to judge the

symptoms caused by the megaesophagus.
I should like to present also the radiographs of the most inter

esting cases out of our series of 11 patients operated upon for
diverticulum of the esophagus from which 10 were cured and one

died. .



DEEP ACTINOMYCOSIS OF THE NECK AND
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INTRODUCTION. After the face, the upper half of the neck is the
most frequent site of actinomycosis. Often the two regions are

attacked simultaneously. The writers who have studied the ques
tion all point out the tendency of the mycelian infection to progress
toward the surface. Bollinger in particular says that the affection
resembles tuberculosis so closely that one may mistake it for that
disease, but that soon the lesion becomes red and slightly edema

tous, and finally an abscess collects and a fistula is produced. When
the disease is active deep in the neck, the primary lesion is often
cicatrized and there remains only scar tissue as evidence of the

original infection.
PATHOGENESIS. Actinomycosis of the mediastinum is always

secondary. The route of penetration of the fungus according to

Bollinger, who first described it in 1877, is either through a tooth
or through the tonsils, or else through the air or food passages.
Wolf has always found vegetable debris in the midst of actino

mycotic foci, and that is natural since, as Bostrom writes, on

cereals the fungus is preserved for a long time in its full vitality.
In the literature one finds the writers perplexed to explain the
route of mediastinal infection. In our remarkable case the history.
was very clear-cut, the patient had the habit of chewing heads of

grain presumably loaded with actinomycotic mycelia. Once the

primary infection has become well established, one can conceive
all sorts of ways of propagation for the parasitosis. Deep invasion
of the lower neck rarely occurs. We have thoroughly reviewed
the literature of recent years and we have found nothing like our

case. The literature consists largely of necropsy findings. When
such propagation occurs, the infection extends easily along the
loose connective tissue of the sheaths of the great vessels to the
mediastina, and through the latter the pleurre, the lungs, the heart,
and the pericardium are menaced. All the writers agree in stating
that involvement of the anterior mediastinum is more rare than
that of the posterior.
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Once the mediastinal dome has been invaded, it is natural that
if the infection persists it will lift the subaponeurotic cellular
sheaths of the greater and lesser pectoral muscles, and it may'
extend also to form a vast "rabbit warren" abscess (Clapier) in the

axillary region. The irritation which this produces readily explains
the pains radiating to the arms, because the brachial plexus is

directly involved.
ACTINOMYCOSIS. In the literature one finds necropsy descriptions"

rarely a clinical description, never a radiographic demonstration.
Letulle and Hoefnagel (in the Bulletin of the Academy of Medi

cine jor 1919, p. 29), relate the history of a man with actinomycosis
of the esophagus. The disease had extended along the mediastinum
into the right lung and the heart.

In 1915 Paetnold Paul made a diagnosis at autopsy of a general
ized actinomycosis which had caused the death of a child of twelve

years. A primary actinomycosis of the right lung was discovered.
There existed a fibrous pleurisy' on the right, with a fistula extend- ,

ing toward the surface of the chest. The actinomycotic granula
tions had spread to the heart, etc.

Merkel pointed out, in 1907, a singular case of actinomycosis
which he was not able to identify even at autopsy. It was only
by microscopic study that he arrived at the diagnosis. At the

autopsy, the pleurre of the entire lower lobes of both lungs were

found covered with pseudomembranes. Between the pseudo
membranes were found ochre-colored tumor masses the size of a

fist, enveloping and compressing the aorta and the esophagus and

extending to the level of the bifurcation. The writer suggested
the diagnosis of endothelioma. The microscopic examination
revealed almost everywhere actinomycotic glands which had
undergone varying degrees of degeneration and were more or less
calcified in the center. It had a deceptive resemblance, in certain

places, to an endotheliomatous growth.
Lichterfeld observed a man of fifty-six years presenting the

signs of a pleural empyema. A detailed examination led him to

make a diagnosis of actinomycosis of the lungs. At the autopsy
a synechia was found on the surface of the right lung in the mam

mary region, between the pleura and the thoracic wall, a hand's
breadth in extent. The mediastinum, the pericardium, and the
left pulmonary hilum were entirely adherent to each other.
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Wertheman mentions 2 cases of generalized actinomycosis.
The anatomicopathologic examination in the first case showed a

propagation toward the lymphatic glands of the bifurcation, the

diaphragm and the pericardium.
Kissling reports an interesting case. A young girl of twelve

years had fever, anorexia, lassitude and a distressing cough. On

radioscopic examination a dense shadow was seen at the level of the

pulmonary hila. He could not decide whether or not he was

dealing with tuberculous adenitis. He thought also of the possi
bility of a tumor originating in the mediastinum. After some time
there appeared some bluish subcutaneous nodules. Examination
of the pus revealed actinomycotic glandular elements. At the

autopsy there was found an extensive actinomycosis of the medi
astinum and of the mediastinal lymph glands, the latter softened
and considerably enlarged, with perforation of the left innominate
vein and of the left ventricle. There was pericarditis, endocarditis,
and" metastasis in the lungs, the kidneys, the liver, the spleen, the
brain and the skin.

In another case the disease began with similar manifestations.

During the sojourn at the hospital a dry pericarditis declared itself,
and a left-sided pleurisy; in addition, bluish-red nodules were ob
served on the fingers, the soles of the feet, the nose, the lips, etc. In
the pus from these nodules there were actinomycotic granulations.

At the autopsy, mediastinitis and lymphadenitis with perfora
tion of the superior vena cava. Numerous metastases. It was not

possible to establish how these actinomycotic infections had occurred.
MICROSCOPY. The pus from actinomycotic lesions is entirely

characteristic; it contains ochre-yellow granular bodies of various
sizes. These bodies when carefully examined have a grossly
granular appearance. The infection according to Wolf and others

appears always to depend upon the introduction into the tissues
of vegetable fragments bearing the parasite.

If one examines these granular bodies after crushing between
two slides under the microscope, they differ according to whether
the examination is made with a clinical specimen or with the cul
tured product. In the first case' the bodies consist of mycelial
filaments with here and there small nodular swellings which

strangely resemble spores. After culture the swellings are absent"
only the filamentous mycelium is found.
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DIAGNOSIS. The diagnosis is rarely made. In our case we

thought we were dealing with a cervico-mediastinal cyst. The

neoplastic type is exceptional and is characterized by an abundant

proliferation of connective tissue which, without the presence of
the mycelium, it is impossible to differentiate from round cell
sarcoma. The actinomycotic nodule breaks down, very often,
and then one discovers the characteristic yellow granular bodies.

To confirm the diagnosis one may have recourse to culture,
which is satisfactory only on Sabouraud's medium (gelatin, mal

tose, meat, water).
Animal inoculation is very difficult. However, Mosselman and

Lienau succeeded in inoculating rabbits.
The diagnosis can also be made by the complement deviation

reaction. The serum of the individual with actinomycotic para
sitosis contains specific antibodies whose presence one may exploit
in order to establish a diagnosis.

Waksman writes that the morphology and physiology of the
actinomyces varies with the surrounding conditions.

PROGNOSIS. Actinomycosis of the mediastinum is of much more

grave prognosis than cervical actinomycosis, because of the danger
of extension to the neighboring organs. Also, these deep parts
cannot drain properly. Pulmonary actinomycosis and that of the
heart have an even worse prognosis.

TREATMENT. Our chief concern in the presence of a cervico
mediastinal actinomycosis should be to prevent the extension of
the infection toward the thoracic organs.

Actinomycosis of the mediastinum has a certain tendency to

progress toward the exterior. In that event the anterior thoracic
wall bulges and an abscess with osteitis is created. But one must

not count on that happy eventuality. The surgical treatment,
relatively simple if there is no extension to the endothoracic organs,
will demand the intervention of a surgeon expert in surgery of
the lungs and heart if these organs are involved.

Treatment consists in the opening of the foci by simple incision
and the mechanical removal of tissue masses with the sharp curette

or scissors, followed by tamponment of the cavities and fistulas
with iodoform gauze.

Iodide of potassium alone is capable of curing superficial foci.
Some writers do not consider iodide of potassium a specific in the
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true sense of the word. It does not destroy the fungus, but acts

rather on the neoplastic tissues, and in that way on the parasitic
foci, which undergo a rapid breaking down and more quickly
establish drainage to the surface. However that may be, we

affirm that iodide is efficacious in the mycotic infections. In
addition to the use of this drug by mouth, it is advisable to make
direct local applications, injecting several syringes of 1 per cent

solution. When this is unsuccessful, even interstitial injections have
been made. In certain cases deep radiotherapy has been advised.

Pneumectomy is said to have given some good results.

CLINICAL CAsE.-Mrs. T., aged thirty-seven years, medium build;
married four years, no children, no miscarriages.

Family History. Father living; mother dead at fifty-four years of

age, probably of pulmonary tuberculosis.
Personal History. No diseases of childhood, good constitution.

The patient recalls that she frequently chewed heads of wheat, pre

sumably loaded with actinomycotic parasites.
Present· Illness. The first symptoms began in 1918, with pains in

the left shoulder, localized especially behind the outer half of the
clavicle, These pains radiated to the arm, which was edematous.
After several months a slight swelling appeared in the left subclavicular

region, a swelling practically painless and developing slowly but

progressively. The patient was treated in April, 1920, for an attack
of rheumatism (hot compresses and salicylates).

.

After that she consulted a surgeon, who operated upon her after
six months of observation. At that time the tumor was the size of a

hen's egg, and the surgeon thought it was a tuberculous gland. This
first operation was performed in April, 1920, followed by drainage for
three weeks and subsequent cicatrization.

Up to 1925 the patient had not felt anything more. Then there
appeared new intermittent pains that seemed to yield to the adminis
tration of iodide of iron by mouth. Four months prior to the patient's
coming under our observation a new swelling appeared un:der the old
scar. The pains with brachial radiation reappeared. A tumor as

large as a fist developed in the subclavian region, extending upward
almost to the level of the left lobe of the thyroid, and downward into
the suprasternal notch.

It was at this time that we saw the patient. We made a diagnosis
of mediastinal cyst, and operated.

Operation. June 10, 1926. A left-sided collar incision was made

through skin and fascia; and the sternomastoid was then liberated
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and incised. This procedure exposed a large encapsulated and fluctuat

ing tumor. We dissected the superior dome and separated the tumor

from the vessels of the neck. In the course of the work of dissection
the thick but rigid sac yielded, and allowed to escape a seropurulent
fluid resembling that of a cold abscess. At the same time there

appeared a flood of serous secretions containing conglomerate granular
bodies shading from gold to sulphur and orange-yellow in color. These
were the granular bodies typical of actinomycosis, which had invaded
the mediastinum. We dissected the sac carefully to the lower level
of the neck, which brought us into the widely open mediastinum. Here
we could collect masses of the golden bodies with a spoon. At this
time we heard the sounds characteristic of pneumothorax.

Iodoform gauze drainage was used, and a drainage tube was inserted
into the mediastinum, the latter for use in making lavages with a 2

to 5 per cent solution of iodide. In addition, the patient was given
5 gr. of iodide per day by mouth.

The radiographs made by our distinguished colleague, Jules Francois,
showed clearly that the anterior mediastinum was totally invaded.

They bear witness to the integrity of the posterior mediastinum, and
seem to prove that up to that time the heart and lungs were not

affected.
Our patient, having been submitted to an intensive iodide treat

ment, internally and externally, was completely cured of this very
extensive actinomycosis of the neck in two weeks.

The lavages of the mediastinum brought back only insignificant
quantities, which diminished day by day.

The patient, reassured, agreed only with great reluctance to have
the radiotherapy that we felt we could recommend as a guarantee of
definite success. She was subjected to several treatments with deep
radiation, and recovered completely.

DISCUSSION

DR. WILLY MEYER, New York City:
This courteous request of your President is entirely unexpected.

I came here this morning to listen and to learn, not to speak. If he
will permit me, I have first to say a few words on pulsion diverticulum,
and then on actinomycosis.

Dr. van den Wildenberg's paper was of great interest. I ani look
ing forward to the day when I can read it more carefully.

Diverticulitis is found in the course of the entire gastrointestinal
tract, if we include the esophagus. From the pharynx down to the

sigmoid we find this trouble, which, according to its location, is either
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gIvmg the patient much trouble or sometimes very little trouble.
Diverticulitis of the esophagus at the neck, as it presents itself to the

specialist and to the surgeon, can torment the patient intensely. It
has been found also in the course of the esophagus downward, right
above the diaphragm, also at about the middle of the tube. If filled
at meals to the amount of food it can retain, it is bound to make
trouble. At the neck, if filled, it acts clinically in the same way as

a malignant tumor of the esophagus does-it strictures.
In former years the diagnosis was difficult. I am sure many a

patient who was made to carry a gastric fistula for the remainder of
his life could have easily been helped in a different way. Nowadays
we are extremely fortunate in having radiography and, in this par
ticular instance, esophagoscopy at our disposal. By means of these
the correct diagnosis is easily made.

There is no more characteristic appearance on an x-ray film than
that of a diverticulitis of the esophagus at the level of the pharynx.
Anybody who has seen this once will know what he has to deal with.
If there is any doubt, the esophagoscopist will be able to introduce his
instrument into the sac as a definite proof that the latter is right, then
and there.

Presented to us for help are usually the not-so-very-rare diverticula
of the upper esophagus at the neck. It was extremely interesting to

me that one of your members, Dr. Imperatori, recently has attacked
the diverticulum by the endoesophageal method. There is no branch
of therapy closer connected with surgery, as far as the bronchi and
the esophagus are concerned, than peroral endoscopy. The specialist
in this line needs thorough training, patience, perseverance and

gentleness. If he possesses these faculties he can carry his point.
So far the operative treatment of the esophageal diverticulum has

belonged to the surgeon; but it is not difficult to comprehend that an

expert who is gentle can introduce the proper esophagoscope and

through it his long forceps, grasp the bottom of the diverticulum and,
in favorable cases, evert it like the finger of a kid glove. He is then
able to put a ligature inside around the neck of the diverticulum
and tie it. Then the sac is amputated in front of the ligature. It is
self-evident that this will not be possible in every case; but for a

female patient where often the' cosmetic result is of importance-no
scarring at the neck-it may prove to be a Godsend. If the specialist
finds that he cannot do the work the case passes the borderline into

operative surgery. Surgeons have learned to do a safe operation
under local anesthesia, best in two stages, but the procedure leaves
a scar on the neck.
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With regard to actinomycosis, the infection may be found in almost

every organ. Thirty to forty years ago it was much oftener met with
in New York. The patients almost invariably came from the other
side. I remember well having seen a number of cases of suppuration
of nodes at the side of the neck and in the supraclavicular region, not

yielding to any type of surgical treatment. On examining the pus
under the microscope the ray fungi were found. At last year's meet

ing of the New York Society for Thoracic Surgery, Dr. Torek pre
sented a case of actinomycosis of the lung, with large sinuses and
involvement of the skin. I have once found actinomycosis in con

nection with an appendicular abscess after having been unable to

explain why the wound refused to heal. Today we know, fortunately,
that actinomycosis is submissive to iodine. Under increasing doses
of iodate of soda the patient with the obstinate appendicular abscess
was permanently cured.

DR. JOHN D. KERNAN, New York City:
I saw this case of actinomycosis of the lung that Dr. van den Wil

denberg was kind enough to mention. It came to me as a case of

foreign body in the lung. The history was of a young boy, a child
who had been out in the country playing around on the ground, and
he had developed pulmonary symptoms, cough and sputum and so on.

He was brought into the Babies' Hospital in New York for purposes
of bronchoscopic examination. The bronchoscopic examination
revealed what appeared to be a foreign body in the right bronchus.
This was removed and proved to be some substance about the size
of a pea, the nature of which could not be made out. It seemed to

be formless debris.
The boy came in with a temperature of 103 °

or 104°, which promptly
fell to normal. A good deal of pus was drained away at the time of
the bronchoscopy and for two weeks he did very well. Then he began
to run down hill again. In the course of the next eight months he

gradually lost weight and strength, continuing all the time the symp-'
toms of lung suppuration. He was bronchoscoped during those eight
months fourteen times. The abscess was aspirated and treated with

lipiodol, with the idea that the local application of iodine might have
some effect on the growth of the actinomycosis. He was also given
large doses of sodium iodide and a number of applications of deep
x-ray therapy.

He finally died from acute pneumonia in the other lung. The

autopsy revealed a complete excavation of the right lung, the lung
affected. It was a mere hollow shell of lung tissue and very much
thickened pleura. The cavity was full of a thick, jellylike material,
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exceedingly foul and full of yellow granules about the size of rice
grains. We had some difficulty in identifying the infecting organism.
:It was only after anaerobic cultures were made that we succeeded in

finding the mycelium.
This was a case in which all therapeutic efforts were in vain. He

had the bronchoscopic treatment, the x-ray therapy, treatment with
iodides, and yet the diseased process went on to a fatal issue. The

x-ray series was very interesting. It showed at the beginning a small
abscess in the lower lobe of the right lung which steadily expanded
until the whole chest was affected right to the apex of the lung.
DR. JOHN F. BARNHILL, Indianapolis, Ind.:

Cases of this type are unfortunate chiefly because, as in the cases

I have had, the diagnosis is difficult and the ultimate spread of the
-disease to distant organs often occurs, Spread of the disease to the
abdominal tissues occurs oftenest.

DR. CHEVALIER JACKSON, Philadelphia:
A propos of the operation for diverticulum mentioned by Dr. Willy

'Meyer, the operation by the endoscopic method devised and carried
out by Dr. Imperatori in his three cases is the most remarkable pro
-cedure of which I have any knowledge, and it is especially so in view
of the three brilliant successes, the small amount of reaction and

evidently the very small amount of risk in the operation. It was

-simply marvelous. I just heard the report the day before yesterday
of three of these cases operated upon endoscopically.

In regard to actinomycosis, some twenty-five or twenty-eight years

.ago I saw a patient in Pittsburgh with what we took to be a luetic

finger-nail infection of the nose. It extended backward and destroyed
.all of the upper jaw. This was before the days of the Bordet reac

tion, and diagnosis of lues could be confirmed only by the therapeutic
test. Mercury had no effect on the process. When we used potas
sium iodide we got some effect, but the patient was not cured. Pro
fessor Formad, of the University of Pennsylvania, came out to Pitts

burgh on a visit and we submitted the case to him. He examined
the specimens, found the ray fungus and the diagnosis of actinomycosis
was established. At first we thought these cases might 'be very
numerous and overlooked, but careful watch ever since showed that
cases are very rare in this country. Of course, we know that in the
remote districts, where laboratory facilities are lacking, some cases

may be overlooked; but even in those remote districts we have, in
connection with the crusade against tuberculosis, facilities for exam

ining sputum everywhere and actinomycosis of the air-passages should
be discovered if it is of frequent occurrence.



THE INFLUENCE OF PARANASAL SINUS INFECTIONS
IN INFANTS AND YOUNG CHILDREN UPON CER
TAIN SYSTEMIC CONDITIONS, AND THE INFLU
ENCE OF CERTAIN SYSTEMIC CONDITIONS IN
INFANTS AND YOUNG CHILDREN UPON THE
METHOD OF TREATING THE COEXISTING SINUS
ITIS

L. W. DEAN, M.D.

IN 1918, before this Association, P reviewed the literature on

paranasal sinus infection in infants and young children, and called
attention to the frequency of its occurrence and expressed the

opinion that it was a common source of infection. In 1919 Dr.

Armstrong and P discussed the bacteriology of sinus disease in
infants, and described the production of experimental arthritis in
animals by the inoculation of organisms isolated from the sinuses.
In 1920 J3 called attention to the occasional necessity of doing a

radical operation on the paranasal sinuses of children because of

systemic complications.
In 1921 Byfield- discussed the systemic complications that were

studied at that time and 14 described the method of diagnosis.
In 1923 15 reviewed the complications of paranasal sinus disease
in infants and young children. Arbuckle," in the same year,
emphasized the importance of paranasal sinus infections in children,
and spoke of the gratifying results secured from treatment. Mar
riott and Clausen/ also in 1923, reported that acute parenchyma
tous nephritis was influenced favorably by the drainage of the
nasal sinuses. Clausen" considered sinus disease to be an important
factor in the causation of this condition.

Byfield," in Abt's Pediatrics, discussed the systemic effects of
infections of the upper respiratory tract. In the same work P()
elaborated upon the diseases of the paranasal sinuses in infants
and young children.

Jeans," before this Association, cited a series of remote effects
of sinusitis in infants and young children. Marriott." at the same

meeting, discussed the relationship between nephrosis and hemor-
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rhagic nephritis in infants and infections of the upper- respiratory
tract. Shea" has discussed the relationship between these infec
tions and systemic disease. Marriott" is of the opinion that the
first step in the successful treatment of parenchymatous nephritis
is to locate and treat the infection responsible. In 1925 p5 dis
cussed the significance of the pathology of sinus infection in infants
.and young children as it relates to systemic disease.

Byfield," Floyd;" Marriott." and Jeans" mention the symp
toms of acute otitis, especially those that are referred to the gastro
intestinal tract, dehydration, diarrhea, loss of weight and food
refusal, and Jeans" reported that the same clinical picture of
cholera infantum or alimentary intoxication with minor differ
ences may be produced by sinus infection in infants under two

years of age.
The influence of systemic conditions on the treatment of acute

otitis pI have recently discussed.
The following conditions in infants and young children may

result from a focus of infection: Cardiac lesions, rheumatic fever,
chorea, nephritis, pyelitis, certain cases of cyclic vomiting, deform

ing periarthritis, anemia, anorexia, malnutrition and chronic

digestive disturbances. The focus of infection may be in a para
nasal sinus.

Remote effects more or less peculiar to paranasal sinus disease
are bronchiectasis, asthma and the cholera infantum symptom
complex.

The presence of one of these systemic complications of paranasal
sinus disease immediately influences the treatment of the infection.
It is much more important to eradicate the sinus infection than if
the complication did not exist. Frequently the condition necessi
tates immediate control of the sinus infection, as, for instance,
in cases of dehydration, diarrhea and malnutrition in infants.
It often indicates the need of eradication, if possible, of the last

vestige of the sinus infection, as in heart lesions and arthritis.

Again, it may indicate the need of conservative treatment of the
sinus disease, as in parenchymatous nephritis. Patients with

parenchymatous nephritis are very susceptible to infection. In

my judgment, drainage of the sinuses by operative procedure
should be postponed until the nephrosis is controlled, if possible,
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because of the great danger of septicemia following minor opera
tions in this condition. The presence of nephrosis indicates the
need of careful examination of the paranasal sinuses, and if sinusitis.
is found the complete eradication of it at the proper time is indi
cated. Clausen," in a recent article, shows the marked influence
of treatment of the sinuses in nephrosis with edema and albumin
uria. Immediately following the treatment there was a rapid dis

appearance of the edema and albuminuria and a rapid increase in
the actual weight of the child. Previous removal of faucial and

pharyngeal tonsils had not produced a favorable result.

CASE L-R. P., aged eight years, had a pediatric diagnosis of

nephrosis. The laryngological diagnosis was chronic paranasal sinus
disease. This child was very critically ill and only the mildest form of
treatment was used. We used 3 per cent ephedrin in the nose, waited
three minutes until the mucosa had shrunken and then applied the

ephedrin again, with the expectation that there would be a maximum
dilatation of the ostia of the sinuses. After complete shrinkage of the
mucosa, argyrol or some similar drug was used. This patient was

pursuing a favorable course, when, on March 13 he took cold and
his temperature went as high as 1050 F. More energetic treatment

with ephedrin resulted in the control of the fever without using any
treatment which would traumatize the mucosa of the nose.

CASE Il.-M. C., aged five years, had a combination of glomerular
and tubular nephritis with chronic suppurative paranasal sinus dis
ease. In this patient, as in the previous one, the sinus infection was

apparently controlled nicely by the use of ephedrin. At one time this

patient had two spikes of temperature which both the pediatrist and
the laryngologist thought were due to a blocked sinus. At any rate,
ephedrin was used more persistently and the fever disappeared. Sinus.
disease, if chronic, is not, as a rule, eradicated by the use of ephedrin,
argyrol, etc., but in infants and children it can frequently be controlled
until the patient's condition is such as to allow of surgical treatment.

According to Jeans," paranasal sin�s infection may cause the
cholera-infantum syndrome, with minor differences, the same as,

acute otitis.

CASE IlL-Baby J., aged one month, had a pediatric diagnosis of
anhydremia and diarrhea, with loss of weight. The otolaryngological



DEAN: SINUS INFECTIONS AND SYSTEMIC CONDITIONS 143

diagnosis was acute paranasal sinus infection. Following treatment

of the nasal sinuses, the same improvement occurred in the infant's
condition as has been many times noted following myringotomy or

mastoidectomy for otitis media: the stools decreased there was a

rapid increase in weight, and the temperature curve became flattened.

If the pediatrist refers to the otolaryngologist an infant with the
cholera-infantum syndrome, we should not stop with looking at the

ears, but should also examine the paranasal sinuses, and if they
are infected they must be treated; also other acute infections about
the nose and throat must be looked for. The common condition
found with this syndrome is acute otitis plus paranasal sinus dis-

. ease.

While all acute infections of the nasal sinuses can be eradicated

by simple treatment, as the use of ephedrin or argyrol in the nose,

diet, hygienic conditions, etc., frequently the control is not rapid
enough to meet the situation. If with this conservative treatment
of the acute paranasal sinus infection the pediatrist feels that the
infant is becoming worse instead of better, and there is no other
source of infection, if the maxillary sinuses are involved they
should be washed out. This can be done nicely under ethylene
anesthesia with no harm to the patient.

CASE IV.-Baby M. W., aged seventeen months, had a pediatric
diagnosis of dehydration, with loss of weight. There was a fever of
1010 F., but no diarrhea. The otolaryngological diagnosis was an

acute infection of the nasal sinuses. The nose was treated with

ephedrin and argyrol. Immediately following the treatment of the
nasal sinuses the temperature curve flattened and there was an increase
in weight.

The difficulty in treating infants with diarrhea, dehydration,
fever, food refusal, loss of weight and prostration is that we usually
have an acute otitis and acute paranasal sinus disease present.
Many of these babies are so ill that it is quite impossible to drain
both the ears and the nasal sinuses without producing a fatality,
and it is only after careful consultation between the pediatrist
and the otolaryngologist that the best method of treatment is
chosen. As a rule, I think we are safe in doing myringotomy or
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mastoidectomy as seems necessary for the acute otitis and treating
the acute paranasal sinus disease conservatively. The finding
of very severe and acute infection of the paranasal sinuses at

autopsy in some of the infants so treated makes one somewhat
doubtful as to the correctness of this procedure. I am inclined
to believe that if, on the third day following active ear treatment

by mastoidectomy, if the otitis is progressing favorably that the

paranasal sinus infection which is present should be attacked

energetically. Local treatment of' any paranasal sinus disease

present is always indicated. In a number of infants this has given
us very satisfactory results. Occasionally after consultation with
the pediatrist it may be advisable to drain both the ear and a

sinus immediately and at the same time.

CASE V.-Baby L: W., aged two years, was in the pediatric service
with a diagnosis of diarrhea, fever and loss of weight. Nine hundred
fifty grams were lost in four days. The baby had an acute otitis Fight
and an acute maxillary sinusitis right. The baby was very ill and the

pediatrist advised thorough drainage. Because only one ear was

infected and one sinus, we drained both the maxillary. sinus and the
mastoid at the same time. The baby made rapid improvement and
the result was very satisfactory.

Sometimes the history of the case suggests that the sinus infec
tion is the more important one. In one instance the malnutrition

began following a head cold six weeks before the infant was seen

at the University Hospital, and the severity of the malnutrition
varied with the severity of the nasal infection. The infant also
had an acute otitis. In this case the sinus trouble was treated
alone with marked improvement. Later the acute otitis was

attacked. Finally, after the disappearance of the otitis, a satis

factory result was secured only by a thorough elimination of the

paranasal sinus infection. In this instance the predominating cause

of the malnutrition seemed to be the infection of the sinuses.
In treating infants and young children there must be the closest

contact between the pediatrist and the laryngologist. Personally,
I have more confidence in the opinion of the pediatrist as to the
need of more energetic treatment of the paranasal sinus infection
than that of the laryngologist. The pediatrist is the best judge
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of the seriousness of the case and of the probable source of the
trouble. He is not the best judge as to what otolaryngological
conditions are present and the results that are to be secured by the
various types- of treatment. In handling the serious acute infec
tions, I work always with the pediatrist on one side of the infant
and myself on the other. There should be complete confidence
in each other and intense.cooperation, After all the information
has been furnished by each, the best judgment as to what should
be done can be reached.

No rules that are infallible can be laid down for the treatment

of paranasal sinusitis. In the more chronic conditions the Iaryn
gologist must keep in touch with the pediatrist and be guided by
his observation regarding the improvements in the systemic con

dition. It has happened in one case of arthritis in a child that the

pediatrist has sent the child back three times with a statement

that we have overlooked an infection about the nose or throat
before the foci were eradicated and a beneficial result secured.
If a patient is in our service with a chronic complication of sinus
trouble, we always, even with apparently the very best result,
have sent the patient back to the pediatrist with the request that
he be returned again to us if there is any evidence that a focus of
infection still exists.

The same relationship between arthritis and sinusitis may exist
in young children as in the adult. Dr. Jeans, before this associa
tion in 1925, said that the improvement in arthritis following the
treatment of sinusitis in many instances has been so definite and
marked as to be convincing as to the role this infection has played.
To see children with deforming arthritis associated with severe

pain and fever become comfortable and afebrile, and to see func
tions gradually restored as the result of treatment of the sinuses
is impressive, especially when in former years one has been accus

tomed to see all efforts unavailing and the disease becoming pro

gressively worse.

CASE VI.-Baby E. T., aged three years, was referred to us because
of chronic multiple infectious arthritis. Following the removal of the
faucial tonsils and adenoids the arthritis improved, but persisted. Six
months later the maxillary sinusitis was treated and the arthritis dis

appeared and with it the joint trouble. Two years later the first
10
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recurrence of arthritis occurred following a severe cold. The maxillary
sinusitis was again treated and the arthritis disappeared. The sinus
disease was permanently eradicated and there has been no recurrence

of the arthritis to date. The last treatment was in July, 1920.

The report of this one case might give the impression' that the
treatment is a very simple matter. Unfortunately, in arthritis as

in bronchiectasis, chorea and asthma cases, it is very difficult to,

sufficiently eradicate the chronic paranasal sinus infection to

obliterate the focus about the nose.

In 1925 J15 showed before the American Laryngological, Rhino

logical and Otological Society a series of pathological specimens.
The pathology of sinusitis, as demonstrated at that time, is such
that with the very best of operative work the infection may per
sist. There is present in chronic sinusitis in infants and young
children, the same as in the adult, subperiosteal abscesses and'
abscesses of bone which frequently are so extensive that they may
persist in spite of all treatment.

.

In the four systemic conditions above referred to it is occasion

ally necessary to operate the ethmoidal sinuses, even in children.
After months of work on the sinuses I have seen asthma, arthritis
and bronchiectasis improve after ethmoidal operations. The
ethmoids that we have operated were mere masses of softened
necrotic bone, and it is inconceivable that these could ever be of'

any possible value to the individual. Every time I have operated
upon the ethmoids the result has justified the procedure.

Every week in our service it is necessary for us to tell the ortho

pedic surgeon and the pediatrist that we have eradicated the mani
fest paranasal sinus infection, but that if they feel at any time that
a focus is still present the patient should be returned for reexamina
tion, and these. patients often do come back with a reddened

pharynx, suggestive of persistent sinus infection, and after a con

tinued search for the infection I have always discovered it. I"
however, have not always been able to obliterate it.

Many of these cases are very distressing. Some of the children
have every joint ankylosed. The neck is rigid and there is ankyl
osis of the mandible. They cannot move hand or foot. We find
chronic suppurative sinusitis with bone involvement .. In many
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instances the purulent discharge persists in spite- of all my efforts.
The more severe and extensive the arthritis in children, the more

chronic and difficult to' heal is the sinus disease.
Our patients are almost all indigent cases. The choice of treat

ment in chronic paranasal sinus infection in young children is diet
and proper climate. With our indigent cases our progress in mid
winter is very discouraging. In summer the results are .much
better. Unfortunately the recurrences during the winter are

numerous, and with the recurrence of the sinusitis we have recur

rence of the systemic- condition. Given a case of arthritis, espec

ially in which there is a relationship between the arthritis and a

head cold, I would make every effort to obliterate even a mild
chronic sinus infection. In the absence of arthritis but little atten

tion would be given to it. In short, arthritis urges us to persistent
careful examination and to operative procedures which are some

times so radical that we are disturbed by the treatment insti
tuted.

In bronchiectasis in children the treatment of the coexisting
chronic suppurative pansinusitis has given us our best results.
More good has been secured by such treatment with proper diet
than by bronchoscopic treatment, posture, etc. I note that occa

sionally the desired favorable result was only secured by operating
the ethmoidal labyrinth. In some cases, work on the maxillary
sinuses alone has given very satisfactory results.

CASE VII.-H. B., aged six years, had a diagnosis of bronchiectasis.
Treatment of the chronic suppurative pansinusitis which was present
with ephedrin, and twice a week at first the washing out of the maxil

lary sinuses, and later once a week, resulted in the apparent eradication
of the sinus disease and a marked improvement in the bronchiectasis.

CASE VIII.-N. G., aged sixteen years, also had a diagnosis of
bronchiectasis. The maxillary sinuses were drained and the ethmoidal
sinuses were treated. The patient was discharged on February 7, 1927.
When the patient returned, about a month later, she reported that
she had slept well every night, while before the nasal treatment she

hardly ever had a good night's rest. She had one attack of cough.
which lasted four days and was not severe. Before treatment the

cough was constant. The sputum is less than before. The weight
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has increased. The mother and daughter are delighted with the result.
In this instance the result was secured without attacking the ethmoidal

labyrinth.
CASE IX.-M. W., aged eight years, had a diagnosis of bronchiec

tasis. Before treatment of her paranasal sinus disease her tempera
ture chart showed numerous spikes of temperature. Following treat

ment the fever disappeared. Dr. Jeans reported that the general
condition of the patient was improved. This patient had her ethmoidal
sinuses operated upon. I regret to say that in the lastweek she returned
to the clinic with pus coming from the ethmoidal cells on one side of the
nose. The bronchiectasis is doing fairly well. The maxillary sinuses,
which had been operated upon several years before, were reoperated.
Pus, polypi and necrotic bone were found.

The temperature curve of chronic paranasal sinus disease may
simulate mild pulmonary tuberculosis.

CASE X.-D. C., aged two years, suffered from loss of weight and
his temperature ran from 98.80 to 1020 F. After a careful study of the
case the pediatrists convinced themselves that the tuberculous con

dition was healed and the clinical picture was due to an infection of
the upper respiratory tract. With the treatment of the paranasal
sinus disease the temperature curve became flattened and the weight
increased.

The reason for treating this child's sinuses was that the fever and
loss of weight could not be explained on the basis of the chest
condition.

Asthma in children is more benefited by treatment of the coexist

ing sinus infection than is the asthma in the adult.

CASE XL-G. 0., aged nine years, had asthma for two years. The
attacks were always preceded by an acute upper respiratory infection.
They occurred in spring, fall and winter; never in summer. The faucial
and pharyngeal tonsils were removed and the chronic suppurative
paranasal sinusitis was treated, with no improvement. Intranasal
drainage of the maxillary sinuses followed by treatment of the sinus
condition was carried out. There was distinct improvement. The

pediatrists were of the opinion that the sinus condition was respon
sible for the asthma. The ethmoidal sinuses were operated upon. The
summer following this operation the mother reported that the child
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has had no asthma since the completion of the nasal treatment last
summer, although he has had one cold.

CASE XII.-F. H., aged two years, had asthma for sixteen months.
The attacks followed the taking of cold. All skin tests were negative.
Nine months of treatment by the pediatrists gave no result, They
were of the opinion that the sinus trouble which was diagnosed was

the cause of the asthma. The faucial and pharyngeal tonsils were

removed and the sinuses treated. The following summer the mother
wrote that the asthma was very mild and only present when she had a

cold.

CASE XIII.-R. A., aged thirteen years, had a diagnosis of asthma.
On August 17, 1921, he had a tonsillectomy and adenoidectomy. The
asthma improved, but persisted. On July 2, 1922, there was a diag
nosis of hyperplastic ethmoiditis and sphenoiditis, marked an·d chronic

maxillary sinusitis, bilateral. A Sluder operation was done on each
side. On August 22, 1922, he reported that he had one attack of
asthma since the operation on the ethmoids and sphenoids. Each

maxillary sinus was then operated upon. About a year later, July 17,
1923, he reported that he had during the last twelve months six attacks
of asthma. On washing of the maxillary sinuses much pus was secured.
The polyps in the ethmoidal region were removed. The sinuses were

treated and the polyps removed as they appeared, until March 5, 1924,
when the nose seemed to be quite clean. There has been no trace of
asthma up to the present time.

Cases of asthma in childhood should naturally be studied first

by the pediatrist. If no cause for the asthma is found the laryngol
ogist should be stimulated to make a very thorough examination
of the paranasal sinuses. If sinus trouble is found, it should be
eradicated. One will use more radical treatment than he would
use in an uncomplicated case. If on attacking the sinuses the
asthma is improved but not eradicated, one should hold to the

opinion until it is disproved that he has either overlooked a part
of the sinus infection or he has not succeeded in eradicating it.

The presence of diabetes influences the treatment of sinus dis
ease in several ways. In the first place, operations on the sinuses
are much more liable to be followed by infection. Second, the

patient should be well under the control of insulin at the time any

operative work is done. Third, if sinus disease is present, the
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eradication of the infection is indicated just as much as the removal
of diseased faucial and pharyngeal tonsils. Dr. Jeans has reported
that as a result of treatment ef chronic suppuration of the sinuses
there has been a decrease in the insulin dosage necessary to control
the diabetes.

CASE XIV.-B. D., aged five years, had a pediatric diagnosis of
diabetes. The laryngological diagnosis was chronic infection of the
faucial and pharyngeal tonsils and chronic suppurative paranasal
sinus disease. Following the removal of the tonsils the sinus disease
was eradicated and this resulted in the control of the diabetes by much
smaller insulin dosage.

Last summer we treated a number of infants suffering from dia
betes twice a week under ethylene anesthesia, for chronic suppura
tion of the sinuses, without the treatment or the anesthesia having
the slightest deleterious effect so far as Dr. Jeans could determine.

If a child is a diphtheria carrier and the lymphoid tissue has
been removed from the oro- and nasopharynx, that in itself is an

indication for a careful examination of the paranasal sinuses and,
if found diseased, their treatment.

CASE XV.-K. 0., aged two and a half years, had been in the
isolation hospital as a diphtheria carrier for several weeks. The faucial
and pharyngeal tonsils were out clean before he became a diphtheria
carrier. During the eighteen days that the patient was in the hospital
as a carrier, the nose and throat were treated every day and the usual
treatment for the eradication of this condition was carried out. Then
the maxillary sinuses were washed out under ethylene anesthesia and
the next day the child was free of diphtheria organisms. On treatment

of the maxillary sinuses considerable pus was found in the right antrum.

The ethmoidal region and the nose itself was found fairly clean.

Certainly if in children with a suppuration of the nasal sinuses
the patients persist in remaining diphtheria carriers after the usual
treatment has been done to eradicate the condition, the irrigation
of the sinuses is indicated.

Recurring attacks of vomiting and fever and recurring attacks
of fever without vomiting in children would indicate that the
sinuses should be carefully studied and if disease is found it should
be eradicated.
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CASE XVI.-I. H., aged seven years, came under treatment four

years ago for recurring attacks of fever. He was referred by Dr.

Byfield to determine the reason for the sudden elevation of tempera
ture to 1020 F. without apparent cause. The tonsils and adenoids
had been removed one year before. The systemic condition was

improved but the attacks of fever persisted. A chronic suppurative
paranasal sinus disease was found. This was eradicated, with per
manent disappearance of the trouble.

CASE XVII.-F. M., aged six years, was also treated four years ago.
He was referred by Dr. Byfield for the eradication of the cause of
attacks of recurring fever with vomiting. A diagnosis of chronic
suppurative ethmoiditis was made. This was eradicated four years
ago and since then he has had no recurrence of his trouble.

CONCLUSIONS. The opinion of the pediatrist as to the probable
presence of infection of the sinuses Or the ears, or both, is most

important.
The decision as to whether or not to attack the sinuses energet

ically, and if they are to be attacked the time when it should be
done, is best made by the pediatrist.

No rules that are infallible forthe treatment of paranasal sinus
disease with systemic complications can be cited. Each case must

be studied by the pediatrist and the laryngologist together and
the "clinical sense" of the two will decide what the treatment is
to be.

The systemic conditions associated with paranasal sinus disease
in infants and young children influence the choice of treatment.

Each condition exerts its own influence.

They may indicate the need of imme.diate drainage of the maxil

lary sinuses, as in a very severe case with the cholera-infantum

syndrome.
They may indicate the necessity of avoiding traumatism of the

mucous membrane, as in nephrosis and in diabetes except under
insulin control.

They may indicate the need of radical procedures to remove

the last vestige of paranasal sinus infection, as in arthritis, chorea
and asthma.
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They may indicate the need of several reexaminations of the
sinuses in the more chronic systemic conditions and the treatment

.

of the disease which is usually found on careful search.
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DISCUSSION

DR. JAMES A. BABBITT, Philadelphia:
Our speaker is a pioneer in the study of the paranasal sinuses in

children. In our Children's Hospital we find three types of work, two

of which we handle well and the other extremely inefficiently. The
tonsil and adenoid group, the middle ear and mastoid group, we do

very well, but not very well the chronic purulent rhinitis.
I have corrie to ask one or two questions of Dr. Dean. Two phases

of his talk have interested me very much-one is his use of ephedrine,
the other is his allusion to the use of ethylene gas. I would like to

ask him (in spite of his announcement at the beginning that he was

not going to deal with diagnosis and treatment) just how he uses the

ephedrine and if he has tried it internally? Of course, in gastro
intestinal cases, this would be unwise; otherwise a series of test cases of

thirty or more seems to present pretty good results. I would like to

ask if that method has been used and tried in his cases?
I wish he would also indicate, if he cares to, how he successfully

takes x-ray plates of the child who is difficult to manage and yet gets
successful radiographs.

DR. EMIL MAYER, New York City:
The profession at large is particularly interested in this work of

Dr. Dean, who has done epochal work. I might say briefly that I
have seen the opportunities that Dr. Dean has in a large hospital
with men on full-time service, associated with orthopedists, dietitians,
pediatrists and all other men that he can call in together with these.
He is thus enabled to do work that is colossal, and is calling the atten

tion of the profession at large to the importance of having the rhin

ologist make the most careful examinations that are necessary, and,
above all, the importance of teamwork.

Ever so many years back, when we first discovered that there was

such a thing as accessory sinus disease in young infants, the early
cases were those that were so apparent that you could not help make
the diagnosis and the only wonder was that it was not better under
stood before.

Those early cases of accessory sinus diseases followed infections,
and particularly infection of diphtheria and scarlet fever. The

symptoms were. pronounced. There was eversion of the lower lid
and a cavity directly under it in which the probe fell from the eth-



154 SINUS INFECTIONS AND SYSTEMIC CONDITIONS

moid into the nose, showing necrosis, and you knew there was a

carious process going on. The symptoms were strikingly similar and
the diagnosis of sinus infection undoubted.

I arose to express my appreciation and that of the profession to

Dr. Dean for his insistence in hammering away at this thing. Dr.
Dean may have felt he was saying too much on paranasal disease in
infants. He can keep it up for quite some time and still teach us

much.

DR. HARRY W. LYMAN, St. Louis, Mo.:
I did not expect to have the privilege of discussing this paper, but

it is a subject in which I am very much interested, and I thank you
for this opportunity.

Pediatrists tell us many of these cases of so-called cholera infantum
are due, not to improper feeding, but to some paraantral infection.
The commonest site of this infection is in the ear or upper respiratory
tract-sometimes in both-and the removal of this focus is the most

efficient therapeutic measure. -This work requires the closest .coop
eration,: as has been stated, between the pediatrician and the otologist.
I do not entirely agree with the statement tha-t the question of opera
tion should be decided by the pediatrist, but rather that it should be
decided, as in mastoid cases in adults, by a consideration of the whole
picture; that is, the examination of the ear, nose and throat, the general
condition of the patient and the progress of the case. If the case is
mild and the infant in good condition the operative procedures can

be postponed and the more conservative methods used. If the
infant's general condition is very serious, then immediate operation
should be done because these operations can be performed without
much operative risk, certainly much less than is occasioned by tempo
rizing.

The use of ephedrine, I think, is helping us a great deal in the
handling of these nasal cases. The shrinkage caused by it is more

prolonged than by any other agent we -have had, and we have not
observed the reaction following it that we do with adrenalin.

We have had a number of these cases-patients with bronchiectasis
and asthma-in which we have had splendid results after opening
the antrum and washing out the pus, usually trying to make an open
ing below the lower turbinate, which would remain open and estab
lish more or less permanent drainage and ventilation. In some of
these we have combined (incidentally for the x-ray pictures) the
instillation of lipiodol into the lung, and the combination of the two
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has been followed by very good results. The results in hemorrhagic
nephritis are quite remarkable, the washing out of the antrum being
followed by prompt clearing up of the blood in the urine.

Dr. Dean has mentioned cases simulating tuberculosis-e-children

brought in. with the diagnosis of tuberculous infection, undernour

ished, pale and with the x-ray of the chest showing cloudiness around
the hylus. Cases of this sort have cleared up after the infection in
the sinus has been properly treated.

I have in mind one case, a very desperate case of anhydremia and

diarrhea, suffering from double otitis media, and pus in the nose

corning from one antrum, in which a double mastoidectomy was done
without appreciable effect on the course of the disease. Unfortunately,
surgical procedures were not used on the nose and the infant sue

cumbed. I feel, in looking back over the record, that had we done as

Dr. Dean did-opened up the antrum, too-the result would probably
have been better.

I believe the one thought we should bear in mind is that the closer
'the teamwork is in these cases the better will be our results, and that
the solution of the problem depends not on the pediatrist, not on the

otologist or rhinologist, but on the closeness of the cooperation between
them.

DR. LEWIS A. COFFIN, New York City:
I am much impressed by the insistence and stick-to-it-iveness of

Dr. Dean.
'

The great majority of us, I think, accept Dean's finding and dicta
without question. In the West he seems to have put the message
over to the pediatrician and general practitioner; but here in the
East my feeling is that the pediatrician has not considered the matter

of paranasal sinus disease with any great degree of seriousness.
I have said hard things to and about them, but really they are not

to blame. We are probably to blame largely for a lack of method and

persistency in getting in close touch with them. The spirit of investi
gation and research is the predominant spirit of the profession today
and I think it is going to be an easy matter to get this thing across.

Having the honor of speaking for the laryngologists of New York at

a joint meeting of the New York and Philadelphia otolaryngologists,
I said that if Dean were right, we of the East were falling down before
.an opportunity and an obligation. In a private talk with one of

Philadelphia's best men, and a member of this Association, I was

surprised when he said he thought Dean was extreme, but said he
would not discuss the matter at that time because of Dean's absence.
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This man is present at this meeting and I trust we shall have a fulf
and frank discussion of the matter.

If we would carry knowledge of these conditions to the pediatrician
and others we should present a solid front of conviction.

DR. Ross H. SKILLERN, Philadelphia:
I have to accept the challenge and admit I was the man Dr. Coffin

was referring to.

It seems to me the object of any discussion is to' either sustain the

speaker, to add something that is new, or to disagree with him. Now

unfortunately, I am not in either one of those positions.
Dr. Dean's knowledge of sinusitis in children reminds me very

much of Sam Weller's knowledge of London, in that it is "extensive
and peculiar."

Some years ago (I think it was right after the World War, about
1920), in New York, Dr. Dean first brought this matter to the atten

tion of the Society. I sat at his feet and listened with wonder and

awe, and I determined to go home and emulate his example, to see

what we could find as far as this was concerned.
I went back to Philadelphia and started in working along those

lines, observing everything I could. I could not find it, so I went to

some of my friends. I said: "See here: I am interested in sinusitis
in children, and I would like to have you let me

_

in on any of the
cases you happen to find that are of interest. I would like to see

them with you." They all promised me they would. I waited and
waited and waited, and the results were nil; nobody said anything to

me, nobody called me in. We saw, of course, the regular acute cases

where the eyes would be protruded; but these cases of low-grade
inflammation, where the symptoms were so vague, we could not find
at all.

So, then, I went still further. I went to my friends in New York,
in Boston and asked them about it. They said: "No, Skillern; we

do not see those, not many of them."
Since 1920 I have kept it up, clear up to the present time, I might

say, and still they do not come along. Gentlemen, I cannot find
them. It is either because I am not able to do it, because I am hope
lessly out of date in my observations, or I am not astute enough,
as it were. I simply cannot find them.

I have come to this one conclusion, that the prevalence of sinusitis
in Iowa City is much greater than in the eastern seaboard cities, par
ticularly as far as Philadelphia is concerned.
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DR. CORNELIUS G. COAKLEY, New York City:
Dr. Dean has brought to us the continuation of his studies and

they are exceedingly valuable. I wish to bring my testimony to the
value of ephedrine in the treatment of these' acute conditions in
children. Previous to that we had tried adrenalin and the results
were most unsatisfactory. It is very seldom that one sees any

reactionary swelling after the use of ephedrine; but to use ephedrine
satisfactorily in these cases it must be used as Dr. Dean spoke of, and
that part I wish to stress, namely, it is not at all of any value to give
a simple spray and ask the nurse to spray the nose. with that or drop
it in with a dropper. That only does a little bit of the contraction;
but if five or ten minutes after it is used a second application in what
ever way you wish is made, and if the nose does not become patent
a third and similar application at similar intervals is used until the
air passages are free, then you will get contraction of the mucous

membrane and a chance for self-evacuation of the contents of these
various cavities.

Again, ephedrine acts a great deal longer than the adrenalin does
and you may not have to repeat for four, six or eight hours, but with
the first evidence of nasal obstruction the ephedrine should 'be used

agam.
I am interested in Dr. Dean's remark about the effect of climate

on these children. That has not been my experience with adult cases

as we see them in New York. One of the greatest troubles that I
have is for children of school age-six to seven, and even eighteen,
nineteen and twenty years-to have these recurrent attacks of acute

rhinitis followed by paranasal sinus infections, and I am asked if I
cannot recommend some place where these children may go to school
and be free from the interruptions that are necessary for the treatment

'Of these acute infections. They have tried Florida, Arizona and
schools in southern California, and the history is that they have
fewer severe colds in these places but they are not entirely free from
these acute infections and the loss of schooltime in whatever climate

they happen to be in. It is lessened but not nil.
I would just like to speak a word in reference to what Dr. Coffin

said. The difficulty in our city is in our hospital organization. The

special hospitals for children do not have specialists associated with
them except as consultants and these consultants do not often get
called in. They may run in for a few minutes to look at an ear

or some orbital complication, but they do not sit down, as Dr. Dean
does in his hospital, with the pediatrician and study the cases. Until
we have our special hospitals, such as the one which Dr. Coffin is
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connected with, and the New York Eye and Ear Infirmary, asso

ciated with a general hospital, we will make little or no progress
in our city in the study of this class of cases which is so very important.

DR. NORVAL PIERCE, Chicago, Ill.:
I hesitate to say what I am going to say for two reasons: First, I

am uncertain as to what extent my findings obtained in the course of
research work on pneumatization of the nose and ear may be applied
to the clinical entities as described by the essayist, and, second, I hesi
tate to add fuel to the flame of unnecessary operations which I am

fearful will result unless the greatest circumspection is observed in
this matter, 'which Dr. Dean has so heroically kept before us, and for
which I, for one, extend my congratulations. I believe that there is
an unexplained pathologic domain that is peculiar to late embryonic
life and infancy which involves the normal and pathological pneu
matization of the nose and ear. I am impressed by my study in
this domain by the enormous difference between young bone that is

actively undergoing pneumatization and the same parts in the adult.
In the infant there is a direct communication both in the mastoid

and in the nasal accessory sinuses between the submucosa and the
marrow spaces. In the adult these communications are closed off

by changes in the bony tissue. Under certain conditions they may
persist, but then the marrow spaces are no longer filled with tissue

comparable to that filling the marrow spaces of infancy, when the
marrow spaces in the bone form the larger part of the mastoid and of
the walls of the maxillary antrum and are filled with red and white

cells, which are contained in channels composed of the most delicate
endothelial cells and which are in direct communication with the

general circulation. There is a great difference between the marrow

of the mastoid and that of the antral walls, but to go into this would
lead us too far afield for this discussion.

The posterior and anterior ethmoids are formed at birth, but the
soft tissue and bone of these cavities undergoes modification and
increase after birth both as to number and exte�t of leach individual
cell and the communications of the submucosa and marrow spaces.
In the beginning matrices of the cells form directly in the ethmoid

cartilaginous block without the intervention of bone or marrow

spaces. The first sign of the formation of an ethmoid cell is a dis
turbance of the cartilage cells themselves. An area appears in
which the cartilaginous cells enlarge and then you will see in serial
sections a bloodvessel bud appear. The moment the bloodvessel bud

appears the cartilage cells begin to become replaced by young, rather
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tightly packed mesenchyme; further on this mesenchyme is replaced
by a very delicate reticulum with large intercellular spaces and com

paratively large lymph spaces. This matrix is now ripe for the
invasion of the surface epithelium. Up to this time no bone has
formed in the ethmoid cartilage mass. That appears later.

Further on glands will be seen to enter this matrix, and very soon

after that you will find the epithelium sent down from the surface as

a solid process of cells. This splits in the center, forming a loop of

epithelium, thus forming a cavity between the two surfaces, which

enlarges at the expense of the subepithelial mesenchyme by absorption
of the cartilaginous walls and later the resorption and osseous apposi
tion of the bony walls. The point to remember is that the bone and
marrow spaces form after the matrix is well developed in the ethmoid
cells. Therefore, the mesenchymatous communications with the mar

row spaces are not so numerous and occur later in the ethmoids as

compared with those of the mastoid and maxillary antrum.

In the case of the maxillary antrum, however, we have altogether
a different picture. First, the matrix is formed corresponding to the
matrix of an ethmoid cell. But at the time the antral matrix begins
to form the bony walls of the antrum are formed by the maxillary bone.
This from the beginning contains marrow spaces (as early as three
and a half months of fetal life).

Before and after birth the subepithelial tissue, mesenchyme, embry
onic connective tissue, contains bloodvessels and lymph spaces which

sweep down and communicate freely with the numerous marrow spaces
of the bony antral wall. The marrow is gradually displaced by the

mesenchyme and the osteoid walls of the marrow spaces become
eroded or altogether absorbed. Thus the mastoid cells are formed
and the ethmoid cells and the maxillary antrum enlarged.

The mastoid at birth consists largely of marrow spaces which are

crowded with both white and red blood cells. The mastoid at this
time may well be considered an important depot for the formation of
cellular elements of the blood. These marrow spaces are in free
communication with the subepithelial mesenchyme of the tympanic
antrum, cavum and tube.

We have, then, in the pneumatic spaces of the nose and ear an

arrangement that is eminently fitted for the absorption of toxins or

foreign protein substances either from the surface or formed in the
mass of subepithelial myxomatous tissue itself, and for the transporta
tion of these substances to the marrow spaces and thence to the sys
temic circulation. Professor Welcher, at the Medical College of the

University of Illinois, has found foreign proteins in the urine of
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nephritics and in other pathological conditions and the nephritic
changes have been assigned to irritative action of these substances
on the kidney cells in the course of their elimination. Is it not logical
to infer that if foreign proteins originate in the pneumatic spaces of

infancy and childhood they may be eliminated by the intestines? It
is a significant fact that the changes in the intestines of cases such as

Dr. Dean has described are parenteral.
However, I shall close as I began, with a note of warning: This

important subject is in the nebulous, formative stage of its develop
ment. The future, the near future possibly, may witness the crystal
ization of facts which may serve us accurately in their clinical appli
cation. For the present we should merely hold our minds in a state

of receptivity. Above all, let us not resort to surgical procedures
without the most thoughtful discrimination.

DR. DEAN (in closing) :

I was glad to hear from Dr. Coffin and Dr. Coakley. These men

were the sources of my inspiration when I first started in this work.
Dr. Pierce has injected a very interesting angle into this discussion.

I believe in a year's time he is going to help solve many of the problems
concerned.

Before I left home I said to the pediatrician: "What am I going
to say to people who do not see these infections in their practice?"
He answered: "Tell them they do not live in Iowa:" That is a very
good answer. During the last month I saw an infant. Recently
the child died and an autopsy was performed. The pathologist and

pediatrician and the otolaryngologist all felt that infection of the

paranasal sinuses was present and that 'it was the cause of death.
On examination of the Clinical chart it was found that when I had
seen the case that infection of the paranasal sinuses was diagnosed
and drainage recommended. Following this comes the note by the
pediatrician, as follows: "On account of the condition of the infant
and the ear condition the drainage should not be carried out." This
illustrates the difficulty in handling these conditions.

We do find in infants and young children, who have died of one thing
or another, sinuses which are infected and which the pathologist says
are not terminal conditions and have had much to do with the systemic
disturbances of the child. If anyone is unable to note these infections
in his patients I would suggest the following procedure: Next winter
get in touch with a large infants' and children's service and simply
attend the autopsies and insist on the examination of the paranasal
SInuses. I would expect that conditions would be found which could
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not possibly be considered as terminal infections. If you do not find
these things, then your results are different from ours. In that event,
visit us in Iowa City during the winter and you will see paranasal
sinuses filled with pus, with actual bone involvement. Streptococci
will be found underneath the periosteum. You will find that these
infections are not terminal infections because they were present long
before death.

Recently we have had very severe infections among our infants
and young children. Three infants died of thrombophlebitis of the
lateral sinus. I mention this merely to show what we are finding by
spending much time in the autopsy room.

.

In answer to Dr. Babbitt's question, will say that we use ethylene,
which can be given either through the mouth or through the nose.

In taking x-ray pictures of infants chloroform is administered. If
the infant is too ill to take chloroform we dispense with the x-ray.

The ephedrine we use in a very fine nebula. Formerly we used 3

per cent solution. During the last month we have used 1 per cent

in oil. It seems to do just as well.

11



THE LARYNGOLOGICAL ASPECT OF SUPPURATIVE
INFLAMMATION OF THE LUNGS

JOSEPH H. BRYAN, M.D.

THE subject of suppurative inflammation of the lungs is one

of great interest to the medical profession today, and we are

fortunate in having for our President Dr. Chevalier Jackson, our

master in the art of bronchoscopy, who has done so much to

relieve these cases, and to direct the course of the discussion of this

subject by the various experts who have been assigned to discuss
the different phases of these conditions. My part in this symposium
is to treat of the laryngological aspects and to pave the way for
those who are to follow.

Under the term suppurative inflammation of the lungs are two

conditions: the one known as bronchiectasis, or suppurative
bronchitis; the other, abscess of the lungs. It is often difficult
to disassociate the one from the other, and they are of such fre

quent occurrence that they are not only of interest to the laryn
gologist and the bronchoscopist but to the internist and general
surgeon. Now what are the causes of these not infrequent and

distressing conditions? They are certainly on the increase and it
is up to us laryngologists to explain and prevent, as far as possible,
their occurrence. The cause of many of these conditions may be
found in our domain.

At the meeting of this association at Atlantic City in 1919 there
was a "Symposium on Streptococcus Carriers" in which some of

. the leading physicians and bacteriologists of this country took

part, and I believe it was clearly established that the tonsils were

the carriers of many forms of infection, especially the various types
of streptococcus organisms. We were then fresh from our experience
with the soldiers in the camps and in the field in the World War.
Those of you who were in the camps and in the formation of our

army may recall the havoc that was played among the troops
when colds and exanthemeta developed and which were followed
by pneumonia and empyema. In the light of our experience,
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especially when the reports from the camps and the work done in
the various laboratories were assembled, infected tonsils were found
to be a source of these infections and inflammations in the lower
air tract, the infection being carried downward, producing laryngi
tis, bronchitis, pneumonia and empyema. The formation of the

army was so rapid that all the recruits could not be thoroughly
examined, and it was not until the ravages of these inflammatory
conditions of the lungs became almost epidemic, resulting in many
fatalities, that the cause for these outbreaks was more diligently
searched for. It was found that many of these recruits had infected
tonsils, especially of the streptococcus variety. They were immune
to their own poison, but being assembled in large numbers the in
fection was carried rapidly from one to another, and infected
throats and inflammations in the lower air passages resulted. These
men were known as carriers. It was not until these recruits, before

being sent to their various units, were more thoroughly examined
and all suspects isolated, their tonsils cultured and when infected
removed, that they were fit for service. This was the rule at

Walter Reed Hospital, Washington, D. C., and it is my impression
that it was followed by most of the other military hospitals as

nearly as the circumstances would permit. What effect this had

upon inflammations on the lower air tract I am not prepared to

state, but it suffices to say that with the better care given the
recruit pneumonia and its sequelse among the soldiers was greatly
reduced. The same conditions prevail today in civil life, but,
of course, not to the same degree as in the crowded camps during.
the war. These infections are not only carried downward but

upward, producing sinusitis, varying in intensity from a mild
catarrhal to a suppurative inflammation of one or more of the

accessory cavities. To these may be added the teeth, when pyor
rhea and abscessed teeth exist. Is it to be wondered that with
these three fields carrying infection that suppurative bronchitis
and suppurative inflammations of the lungs so frequently occur?

Not all forms ·of suppurative inflammations of the lower air
tract may be traced to the one or more types of infection above
mentioned. They frequently follow influenza, producing pneu
monia which, nat undergoing resolution, may result in an abscess
of the lung, as occurred recently in a case under my care and which
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has been relieved by bronchoscopy at the hands of Dr. Jackson.

Foreign bodies entering the air tract frequently cause these suppura
tive inflammations also.

The operation for tonsillectomy has no doubt increased the
number of these distressing conditions. If this not-infrequent
complication following this operation is our fault, then it is up to us

as laryngologists to improve our technic. I believe many of these
accidents occur because of undue haste and operating in a bloody
field, not sufficient care being exercised by the anesthetist in remov

ing by the suction apparatus the infected blood and secretions

expressed from the tonsil in the process of enucleation, thus allow

ing the infection to be carried downward into the air passages by
aspiration.

Now not all of these accidents following this operation can be
traced to direct infection. They are occasionally due to infected
infarctions being carried into the lungs from the seat of the

operation. Many operators have been surprised, after doing a

clean and successful operation, to have the patient within two or

three days complain of a severe chill, and on examination to find
a well-developed pneumonia present, finally resulting in an abscess
of the lung. I do not know of any way that this accident can be

prevented, except by avoiding undue traumatism. The circula
tion of the tonsillar region will be demonstrated by Dr. Fetterolf,
and he may be able to explain how these infarctions take place.

Mixed infections play also an important role in the production
of suppurative inflammation of the lungs. The various types
of streptococcus, the pneumococcus and Vincent's spirochetes
are frequently found in the secretions produced by these inflam
mations; the intensity of these inflammations depending upon the
virulence of the organism found. These cases require not only the
individual but the combined efforts of the laryngologist, the
bronchoscopist, the roentgenologist, and also the internist and

general surgeon to bring about a successful issue.
While not wishing to encroach on the domain of those who are to

treat this subject from their respective aspects, I wish to emphasize
the part the laryngolosist plays, not only in making the diagnosis,
but in the treatment of these cases.

Diagnosis. Suppurative inflammation of the lungs is readily
recognized, not only in the acute but the chronic types, by the
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foul odor on the breath and the ,excessive foul, purulent secretions,
frequently hemorrhagic in character.

The use of lipiodol, a mixture of iodine in a pure vegetable oil,
injected into the trachea by means of a Mandelbaum syringe, has
been a great aid in localizing these pathological conditions in the
bronchial tubes and lungs. This was first recommended by
Professor Sicard, of the Faculty of Medicine of Paris, and used

extensively by his house surgeon, Forrestier, in 1921, in connection
with radio diagnostic work. It has been a great aid to the roent

genologist and enables him to bring out a perfect picture of the
bronchial tree and localize the affected parts in the x-ray picture.

Lipiodol can be injected into th.e trachea by direct or indirect
laryngoscopy. By the indirect method about 20 cc. of lipiodol,
heated to the body temperature, are injected into the trachea,
after cocainizing the larynx, by means of a Mandelbaum syringe,
the body of the patient being tilted to the affected side, when the
'oil, which is quite heavy, seaps into the affected tubes. The direct
method, through the bronchoscope, is more effective, and the oil is
not so likely to be coughed out before the x-ray exposure is made.
In children it is recommended that the oil be injected into a

cannula, passed through the cricothyroid membrane, care being
taken not to wound the posterior wall of the larynx. All this will
no doubt be brought out more clearly by the roentgenologist and

bronchoscopist who will demonstrate to you some of the brilliant
results that are being obtained by means of the bronchoscope"
thereby saving many of these from undergoing a radical operation.
To the physician and general surgeon I will leave the discussion of
the purely medical and surgical features of these conditions.

CONCLUSIONS. 1. Without a reasonable doubt that in the upper
air passages-that is, the oral cavities, the pharynx, with the tonsils.

carrying many forms of bacteria, the nose with the accessory
cavities, and the nasopharynx-may be found the source from
which many of these suppurative inflammations of the bronchial
tubes and lungs have their origin.

2. Judging from the number of reported cases following tonsil

lectomy and personally knowing of a number of cases that have
not been reported, I believe these complications are occurring
too often. In cases of general anesthesia, a good anesthetist is.
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essential, whose duty should be by means of the suction apparatus
to keep the operative field as clear as possible from blood and
infectious secretions squeezed out of the tonsil during the process
of enucleation, so that they will not be aspirated into the lungs.
Not all of these accidents can be laid at the door of general anesthe
sia, for a number of cases have followed local anesthesia.

3. Infarction: This is an unknown quantity, but I believe the
risk of an infarction being carried into the lungs is greatly increased

by undue traumatism at the seat of the operation.
4. Bronchoscopy has shown many brilliant results in these dis

tressing cases and should always be tried before resorting to

surgery.
5. Air compression of the lung in acute conditions has also proved

efficatious in a number of cases.

6. When the case does not respond to the above-mentioned
methods, general surgery is then to be resorted to, and in skilful
hands many cases have been saved.



SUPPURATION OF THE LUNG. ROENTGENOLOGICAL.
ASPECT

WILLIS F. MANGES, M.D.

FROM the viewpoint of diagnosis, lung abscess should be an

acute infectious process associated with the formation of purulent
exudate and more or less destruction of lung tissue. Or, in other

words, lung abscess should not reach a chronic stage without a

diagnosis. Early and repeated examinations by means of the

roentgen-rays are as justifiable as repeated use of the thermometer,
and offer a great deal more benefit to the patient having a suppura
tive lesion in the lungs. There is much advantage in early ray
study, not only for purpose of diagnosis, but also for purpose of
localization, because a small area of exudate density is more easily
localized than the larger area that develops later. The advantages
of repeated examinations are that one can determine the manner

of development, its rate of increase or decrease in size, and particu
larly determine whether it has a tendency to advance toward the

periphery or toward the root of the lung, and by repeated studies
one has the best possible opportunity to determine the presence
of an air-containing cavity, which we believe gives a pretty definite
indication for certain steps in treatment.

Early roentgen-ray diagnosis is not always an easy matter from
a single examination. One should have every bit of clinical and

etiologic information possible when attempting to interpret lung
shadows into terms of early lung abscess. A.s a rule in the early
stage, the shadows of exudate are ill-defined and if the area involved
is small and near the root of the lung may be entirely overlooked.
Or, if in the central portion of the lung or near the periphery and
the area is of considerable size, it may be mistaken for a pneumonia,
and in the apical regions may be considered evidence of active
tuberculosis. In the early stages one sees detail in the bronchial
shadows through the density of the exudate, but this gradually
disappears as the exudate increases or tissue changes begin to

develop. With a series of ray studies one may be able to make a
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fairly positive diagnosis of lung abscess before a cavity actually
develops, especially with the aid of other data; but the diagnosis
does become positive by means of the ray study alone when there
is free air and free exudate in the cavity, so that one can demon
strate a fluid level.

It is probable that the rate of destruction of lung tissue depends
upon the virulence of the infective organism present. Certainly
this rate of destruction varies in different cases. In the less active
the infected area may become more or less well walled-off and
remain an area of consolidation without cavity formation or at

least without its communicating with a bronchus for a considerable

length of time.
As the opposite of this type we see the case in which there is no

tendency to the formation of a barrier of defense but rather a

progressive extension of the lesion into the more distant portions
of the lobe or lobes involved. There may be no cavity formation
for the patient is very apt to succumb to the disease rather early
unless artificial drainage of some sort is established. Such a lesion

may be called a diffuse progressive suppurative pneumonitis. If
the patient lives, multiple cavities may develop simultaneously or

at different intervals. In such cases multiple surgical operations
and numerous bronchoscopies are needed to control the disease.

The so-called metastatic type of abscess is one that goes from
one part of the lung to' another over a more or less long period of
time, healing at one point and breaking out at another and perhaps
distant point. In this type again the advantages of repeated
ray examinations are apparent.

And then there is another, more or less distinctive type' of lung
abscess that is more a suppurative bronchitis and is not associated
with much destruction of lung tissue, certainly in the early stages,
and that is the one that develops distal to certain bronchial foreign
bodies. Chevalier Jackson has described this type clearly and
shows that early cure is the rule, and almost without exception if
the foreign body is recognized early and removed successfully.
The ray diagnosis of such a lesion involves really a diagnosis of

foreign body. When the object is metallic or of other opaque
material the diagnosis is obviously easy, but the lesion may follow
the aspiration of nonopaque substances, in which case one must
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depend upon the character of the shadow, its location, and, particu
larly, its distribution. It is always in relation with a definite
bronchus or branch bronchus, and its density depends upon the

stage of development. In appearance and location it is not unlike

many of the so-called post-tonsillectomic abscesses," many of which
are really of the foreign body type, but because of the infective
character of the object are much more active and destructive as

a rule; and because of the absence of the mechanical or obstructive

properties of the usual bronchial foreign body, this type of infec
tion is not recognized as a foreign body prior to the development
of abscess, and, therefore, does not have the opportunity to be
removed bronchoscopically in time to prevent true abscess.

We have the belief that a large percentage of the abscesses
following operations or infectious diseases of the upper air passages
are in the nature of aspiration infections, or, in other words, that
the infective agent is actually aspirated or drawn into the bronchial
tree during the time of the operation or during the active stage of an

infectious process above. Moore," in an analysis of 202 cases, found
that general anesthesia had been used in 159 cases. We consider
this an important point because of the bronchial irritation and
temporary abolishment of the cough reflex that follows the anes

thesia. The one favors infection and the other interferes with

drainage. In this same study only 39 had followed local anesthesia.
The abscess that follows the aspiration route of infection is

always in relation to some fairly large bronchial branch, and as a

rule is easily accessible to bronchoscopic drainage. The abscess
that follows pneumonia is usually centrally located in an area

that has just recently been the site of a pneumonia. It may
be near the chest wall or it may be near the root area. The
abscess that is found near the surface of the lung, isolated from
the larger bronchial tubes, and not in an area of recent pneumonia,
is probably one that has arrived by the lymphatic route. Those
that develop in the interior and are neither in contact with pleura
nor root area are probably by way of the blood stream. The
latter two are in the minority.

We realize that roentgen-ray evidence cannot be proof of the
route of invasion, but there is such a similarity between the

many proven aspiration infections and the group we speak of
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here, and so different from the others, that the evid�nce must

have some little value.
Next to diagnosis, localization is the most important function of

the roentgenologist. It should be considered from two different

angles. (1) Localization ,with relation to a bronchus or bronchial

distribution, and (2) with relation to the chest wall. The former
is particularly important when treatment is to be by means of

bronchoscopic drainage while the latter is essential when the treat

ment is to be by way of thoracotomy.
Occasionally, one can by means of stereoscopic roentgenograms

alone determine the location of the abscess with relation to the
bronchus or to the chest wall. Also, there are cases in which the
bronchial distribution can be determined by the bronchoscopist
when he sees exudate coming from a given bronchus; but for
accurate and complete information pneumonography is the most
dependable method.

Dr. Jackson- demonstrated many years ago that the bronchial
tree could be visualized roentgenographically by insufflating
opaque substances into the living bronchi. The dry bismuth
subnitrate or subcarbonate was used. The bismuth salt can be
made to enter the third, fourth or fifth branch of a bronchus, but
not into the bronchioles or vesicular portions of the lung. After
the insufflation of the bismuth, roentgenograms are made in the

anteroposterior direction for stereoscopic study and also in the
lateral view. This is still the best method of localizing any lesion
or object with relation to a bronchus. One of the greatest advan

tages is that the bronchoscopist may select a particular bronchial
branch to insufflate, so that even small objects, such as foreign
bodies, may be localized without interference of a lot of other super
imposed injected bronchi. There is no objection to insufflating
the finely powdered bismuth into a lobe or even a main bronchus.
I t is nonirritating, shows no tendency to accumulate or obstruct,
and, if it has any action, it is a beneficial one on inflamed surfaces,
and also has hemostatic properties.

Centrally located abscesses that have not communicated with
a bronchus are localized in this way because they do obstruct
bronchi, and one sees that the bismuth stops abruptly in one or

more branches while it goes farther in others.
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Dry bismuth insufflation is not adaptable for determining the
'size or even the presence of a cavity, and has but little value in the
study of the terminal branches of the bronchi.

Bismuth salts may be used in suspension in oil and when injected
.into the bronchi will go into terminal bronchi, into cavities that
have bronchial communication, or even into the parenchymal por
tions of the lung.

The work of Lynah and Stewart- demonstrated the value of
bismuth salts in oil, both for diagnostic and therapeutic purposes,
in cases of lung, abscess. More recently iodized oil" has become
more popular than other opaque liquids, and the technic of getting
this agent into the lungs varies in different localities, but in most

instances gravity is depended upon to carry it to the desired area.

We feel there is definite advantage in having it injected into a

particular bronchus when possible so that there will be a minimum
of overlying shadows.

The great advantage of iodizedoil is that it will go into the most
distal portions of the lungs, or to any point where air may go.

Small quantities frequently give better results for roentgen-ray
purposes than large quantities. If large quantities are used, the
parenchymal portion of the lung fills up and obscures everything
in front or back of it, and may even be so dense in shadow as to

be mistaken for a cavity. In one instance we have seen a collec
tion of the iodized oil remain in the parenchymal portion of the

lung for many months, but, in so far as we could tell, it did no

.harm.
Localization of a lung abscess with relation to the bronchial

tree is important particularly for bronchoscopie treatment but may
not suffice for surgical procedures. For the latter, one must show
its relation to the chest wall.

L. R. Sante and E. P. Lehman? have undertaken to localize
the abscess by means of a Hirtz compass, which is an instrument
for very accurate localization of foreign bodies with relation to the
skin surface, and also contains a probe-like indicating rod which

guides the surgeon in the right direction and to the proper depth.
The method is probably applicable to small, sharply-defined
abscesses but hardly to large ill-defined suppurating areas.

Anteroposterior or postero-anterior and lateral views are of the
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first importance, and the film or plate exposures must be made with
the patient in the same position that he will occupy for operation.
Especially he must be lying down, because the interior of the lung
changes its relation with the chest wall between the upright and
horizontal postures. One should also study the location of the
lesion fluoroscopically in both the upright and prone postures,
and mark the skin at the point where the central ray should enter

for the roentgenographic exposures.
When the lesion is in contact with the chest wall and involves

the pleura, then the localization is a much more simple or easy
matter and can be accomplished satisfactorily with the fluoroscope.

As roentgenologists, we are not immediately interested in the
treatment of lung abscess, but probably do give the most reliable
information for intelligent selection of the best method in any given
case. And certainly the rays offer the best means of observing the

progress of the case. As a rule, when an abscess is in close relation
to the main bronchi or their larger branches, bronchoscopy should
be adopted as the method of treatment. On the other hand, when
the lesion is in contact with the chest wall and does not communi
cate with a bronchus, then surgery is the method of choice. Varia
tions from these two clear-cut indications for treatment are

frequent and each requires special study, and many have to be

subjected to both bronchoscopy and surgery.

Finally, one must consider the matter of differential diagnosis
between acute lung abscess and other pathologic processes. The

history is important and frequently enables one to conclude, but
bronchial newgrowth or possibly some tuberculous process or an

infiltrating process, such as lues or metastatic growth or interlobar
empyema may present difficulties in this connection. The doubt
fullesions are almost always in relation to the root area and there
fore are accessible to bronchoscopy, by means of which the differ
ential diagnosis is practically always possible. And then, too,
repeated ray examinations should be made to note the changes that
take place from day to day or week to week.
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LUNG ABSCESS

THOMAS MC CRAE, M.D., F.R.C.P. (LOND.)

IT is a great compliment to be asked to take part in this discus-
sion, which is an example of the teamwork so .essential in the

solving of many problems. Such cooperation is essential in the
solution of some of the problems of lung abscess, partly in treat

ment, but perhaps more so in prevention. There is no general
agreement as to the best therapy and certainly we are in the dark
as to the etiology in many cases. The solution of some of the

problems rests very largely in your hands.
It seems more useful to discuss some of these obscure points than

to dwell on what may be described as the strictly medical aspect of
the problems of lung abscess. To the internist the problem of

diagnosis, before rupture has occurred into a bronchus or into the

pleura, offers great interest and also great difficulty, but you are

not specially concerned in this side of the problem. The etiology
and treatment are your particular interests, the former particularly
because it is so closely connected with the question of prevention.

ETIOLOGY. This in certain cases is absolutely clear, such as

abscess due to a foreign body in a bronchus or secondary to a

bronchial neoplasm. The same may be said of abscess which fol
lows pneumonia or accompanies pulmonary tuberculosis. There
are cases in which infarction is clearly evident as responsible. But

beyond these there are certain cases in which no cause can be

positively established. Of particular interest to you are the cases
in which lung abscess has followed some operative procedure on the

upper air passages and most particularly tonsillectomy. How
often does this occur? It is not possible to speak with certainty
because undoubtedly many of the cases are not attributed to the

proper cause.
- The internist sees this demonstrated by patients

who are admitted to his wards with lung abscess following tonsil
lectomy, but who makes no association between the two events,

Certainly the day has gone by when any man who has done any
considerable number of tonsillectomies has the right to state that
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lung abscess has never followed any tonsillectomy done by him.
It may be granted that he may not know of them, but they have
occurred just the same. Maya suggestion be made with regard
to this? It is that every patient who is discharged following ton

sillectomy should be instructed to return at once if there should
be any evidence of thoracic disease within three months. Cough
is the symptom most likely to attract attention and should be

specifically mentioned.
Exact determination of the frequency of lung abscess after

tonsillectomy should be possible, and also a solution of the relative
incidence under various forms of anesthesia, technical details,
etc. It should be possible to collect large figures, but to be of
value they should be strictly accurate and represent careful

"follow-up work."
Are there any factors which may bear on the occurrence of lung

abscess? There would seem no doubt that the condition of the

patient at the time of operation may playa part. Here comes one

of the difficulties of the problem. Tonsillectomy is done so

frequently, often with great pressure on the resources of the clinic,
that patients are hurried in and hurried out as rapidly as possible.
Under these conditions how careful a study is made of the patient
before operation? Noone is going to operate on a patient with
some acute respiratory-tract infection if he knows it, but how
careful are you to obtain the information? No doubt there is a

tremendous difference in many clinics and some are beyond
reproach. That all can be put in this class may be questioned.
This seems a point worthy of careful attention, even with the
realization that a careful study, especially of the respiratory tract,
before operation adds greatly to the routine work. There is
another reason for a careful study of the respiratory tract, in
addition to the .recognition of an acute infection, and that is the

recognition of pulmonary tuberculosis. It is too true that many

patients who come to the medical wards with an acute lighting up
of a tuberculous process date this to a tonsillectomy. The same

point applies to the tendency, in some clinics, to hurry the patients
out at the earliest possible moment. How much this adds to the

frequency of subsequent complications it is difficult to say, but it
is neither good surgery nor good medicine. However the operator
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may regard tonsillectomy, my view as an internist is that consid
erable danger attaches to it and that it should not be regarded
lightly.

Mechanical factors have to be considered as well. After a

forcible cough with strong expiration there is a strong inspiration
following which must tend to carry any material in a bronchus to

lower levels in the lung. If we abolish the cough reflex, are we aid

ing the patient or not? The determination of this point is impor
tant. Is the administration of morphine before operation proper
or improper? How correct is it to give sedatives after operation?

What about the organisms in the abscess cavity? The problem
of spirochetes in the pus is in doubt. Are they merely accidental
invaders after the abscess has ruptured into a bronchus, or are

they of etiologic importance? Careful study of the first pus which
is expelled and study of the contents of the abscess obtained
through the bronchoscope as soon as possible after rupture should
be of value. We have all seen cases in which the pus contained'
large numbers of spirochetes and in which the administration of
neoarsphenamine seemed to be of value. In others it did not have

any effect. A decision as to the value of arsenical treatment is
important. We should not give it unless it is to be of use. In this
same line is the question of the local application Of neoarsphena
mine to the abscess cavity if spirochetes are present. Is this
useful? The answer to these questions demands extensive study.

CLINICAL FEATURES. In these you are not specially interested,
and for the internist the problem of diagnosis before rupture is
perhaps the most important aspect. There is no one picture that
can be drawn, as the size and position of the abscess, along with
other conditions present, may give a great variety of findings. To
think of the possibility is often of the greatest aid in diagnosis.
An early recognition may mean early treatment if external drainage
is indicated, but this treatment means the surgeon. But a failure
of diagnosis may deprive the patient and the surgeon of the best
chances to lessen the danger.

PROGNOSIS. Many factors influence this, but essentially it is
always a serious condition. A very definite separation must be
made between those due to a foreign body and those which arise
under other conditions. One of the most surprising and pleasing
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things in therapy is to see the rapid improvement in an abscess
due to a foreign body after this is removed. In other cases much

depends on the situation of the abscess, its extent and the resistance
of the patient. But the possibility of early skilled bronchoscopic
drainage is, in the writer's opinion, one of the most important
single points. After watching many of these patients, this con

elusion is very firmly fixed.
TREATMENT. There can be no set rule and it is on the careful

study of the individual patient that so much depends. Before

rupture occurs into a bronchus the problem of external drainage
must be decided. Naturally this question arises in abscesses near

the periphery of the lung. Much depends on early diagnosis and
here the burden rests on the physician. If he does not suspect
the possibility of abscess or of some local lesion, the roentgen
ologist does not have the opportunity of making a study or the

surgeon the chance of an early decision as to operation. With the

improvement in lung surgery it seems fair to hope that we may
have more early drainage operations.

Bronchoscopic Drainage. When rupture has occurred into a

bronchus this is without question the treatment to be tried first.
In my judgment the earlier it is begun the better for the patient.
Emphasis should be placed on this, as the value of bronchoscopy
in lung abscess gains recognition slowly. In the last new textbook
of medicine, no mention is made of it in the treatment of acute

abscess; it is mentioned for chronic abscess, in which its value,
although great, is less evident. The details of bronchoscopic
drainage and the use of applications are not in my province to

discuss. The intervals between drainages must be decided for
each patient. In early acute cases it would seem wise to do it at

as short intervals as possible for a time.
The question as to the significance of spirochetes in the abscess

contents was mentioned. When they are found, should neo

arsphenamine be given? This seems worth a trial and the results
should decide its being continued or not.

Postural Drainage. This should always be carried out as thor

oughly as possible. A careful study should be made of the best
method for each patient. A considerable amount of encourage
ment from the physician and perseverance in the patient are often

required.
12
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Drugs. How much aid may be obtained from these? Creosote
is usually worth a trial in chronic abscess and should be given in
full dosage by mouth or by inhalation. The latter may be by an

inhaler or by vaporization and inhalation of the fumes by the
method sometimes used for bronchiectasis.

Pneumothorax. It is very difficult to speak with certainty
regarding this. There is no question of its value in some cases

and as little doubt that it sometimes does much harm. Perhaps,
the unsuccessful results have come particularly to my attention.
With the collapse of the lung the bronchus may be completely
closed, as has been demonstrated by bronchoscopy, and drainage
stopped-an undesirable result. Certainly pneumothorax should
be used only after the greatest consideration and after broncho

scopic drainage has been given a thorough trial.
Bronchiectasis. That patients with advanced bronchiectasis

can be aided by bronchoscopic drainage is abundantly proved.
What is to be hoped is that something may be done by early
recognition and drainage at an early stage to lessen the serious,
late results. Here the physician must make an early diagnosis so

that the bronchoscopist can have his chance to help. There are

some cases, probably few, in which a local process in a bronchus
which causes obstruction, other than a foreign body, may be

responsible. If this can be recognized early and treated we may
save some from the fate of chronic bronchiectasis. In the oppor
tunity to do this you are dependent on the internist for early
recognition.



THE BRONCHOSCOPIC ASPECT OF SUPPURATION OF
THE LUNG

GABRIEL TUCKER, M.D.

THE bronchoscopic phases of suppurative pulmonary disease
can best be presented under two heads:

1. Bronchoscopic aid to diagnosis in pulmonary suppuration.
2. Bronchoscopic aid in treatment of pulmonary suppuration.

The diseases of the lung in which the pathologic processes result
in suppuration are numerous. The suppurative lesion may be

primary or secondary, and is always a matter for careful differen
tial diagnosis. The etiologic factors are many and very_ often
obscure. Two or more conditions may coexist. In arriving at a

final, positive diagnosis every available diagnostic aid should be
used. The most valuable aid in all diagnostic fields is inspection
of the lesion by direct vision. In a great many of the cases of

suppurative disease of the lung this can be done by bronchoscopic
I

examination.
Some of the conditions in which the bronchoscope has been of

special aid in a positive diagnosis are:

1. Suppuration due to foreign body.
2. Suppuration secondary to neoplasm of the lung.
3. Lung abscess coexisting with acid-fast infection, as a separate

lesion.
4. Purulent tracheobronchitis differentiated in many cases into

sp irocheotosis, Vincent's infection, or diphtheria, by direct inspec
tion and culture.

5. Mediastinal suppuration with bronchial fistula.
6. Bronchiectasis.
7. Pulmonary abscess (postpneumonic and postoperative).
8. Interlobar empyema.
Bronchoscopic treatment in niany of these conditions has been

of very great value. In suppurative lesions of the lung due to

foreign body the bronchoscopic removal of the foreign body has
resulted in cure in 98 per cent of the cases.
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Recently postoperative pulmonary suppuration has received a

great deal of attention from the profession, both clinically and

experimentally. Post-tonsilleciomic pulmonary abscess, since the

discovery of its sequence by Dr. Charles W. Richardson, has been

given a great deal of study and is of particular interest to the oto

laryngologist. Considerable discussion has arisen as to the path
way of infection from the operative field to the lung. Among
those who have contributed a great deal to our knowledge of this
condition and its mechanism are Moore, Fetterolf and Fox, Cheva
lier Jackson, Schlerter and Weidline, Cornelius G. Coakley and

many others. Bronchoscopically there is evidence that the infec
tion occurs both by the inspiratory and embolic routes and from
the local bronchoscopic examination and roentgen-ray findings it is
often possible to tell by which route it occurred in the individual
case. Clinically both types of abscess are amenable to broncho

scopic drainage if seen early. Our experience leads us to the con

clusion that the sooner bronchoscopy is done after the onset the
better for the patient. Postoperative pulmonary abscess is usually
manifest as an acute condition, and formerly was frequently
treated as postoperative pneumonia. Pulmonary suppuration
may also occur as a sequel to pneumonia, particularly the influenzaI

pneumonia of the bronchopneumonia type. Both are amenable
to bronchoscopic treatment. Bronchiectasis often follows the
acute infectious diseases of childhood, whooping-cough, diphtheria,
scarlet fever, and measles. Many of the cases of advanced bron
chiectasis can be traced back as a sequel to one of the childhood
infectious diseases. It is remarkable in this connection that we

have obtained our most gratifying results with bronchoscopic
treatment in the early bronchiectasis cases in children where the
condition has followed one of the acute infectious diseases.

The bronchoscopist as a member of the diagnostic team can aid:
1. By definite information as to the location and extent of the

lesion from his direct endoscopic study.
2. By removal of secretions from the bronchi, uncontaminated

by mouth secretions, that will show on culture the infecting
organism.

3. By excluding foreign body by direct examination of the larger
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bronchi. This examination should be supplemented by roentgen
ray study and physical examination for exclusion of foreign body
in the smaller bronchi.

4. By the bronchoscopic introduction of bismuth subcarbonate
and lipiodol in cases where the roentgenologist thinks it desirable.

FIG. I.-Case 1. Roentgenogram showing a cavity in the apex of the left
lower lobe. The secretion bronchoscopically aspirated showed many tubercle
bacilli confirming the roentgen-ray diagnosis of tuberculosis. Physical exami
nation and twenty sputum examinations had been negative for tuberculosis.

Roentgenogram by Dr. Henry K. Pancoast.

Obstructive secretions and gra;nulations can be removed and the

opaque substance can be introduced into any portion of the lung
the roentgenologist desires to study. The most accurate results
can be obtained by bronchoscopic introduction of the opaque sub
stance on the fluoroscopic table.

12a
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5. By bronchoscopic removal of tissue from the lesi�n for his

tologic examination when deemed advisable.
The bronchoscopist can aid in treatment:

1. By improving bronchial drainage through the aspiration of

secretion, and local treatment of the lesion.

FIG. 2A.-Case II. Roentgenogram showing the extent of the suppura
tive lesion of the left lung of a man, aged forty-three years, before broncho

scopic aspiration.

2. By securing an uncontaminated specimen of the infecting
bacteria for an autogenous vaccine.

3. By dilating strictures and removing obstructing granula
tions.

4. By bronchoscopic removal of foreign body. In suppurative
disease of the lung due to foreign body, 98 per cent of the cases will
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be cured by the bronchoscopic removal of the foreign body. 'The
bronchial drainage is improved to such an extent in practically all
cases that no further bronchoscopic treatment is required.

FIG. 2B.-Case II. Roentgenogram of the same patient immediately
following bronchoscopic aspiration showing the cavity which was not apparent
before the aspiration.

REPORT OF CASES

The following case reports will serve to illustrate some of the

phases of the value of bronchoscopy in diagnosis and treatment of
suppurative pulmonary lesions.

CASE I.-Bl'onchoscopic Aid in Diagnosis. A young woman, aged
twenty-two years, a student nurse, developed an acute upper respira
tory infection and was kept in the infirmary of the hospital for a. period
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of ten days after she had recovered from the acute symptoms. Physical
examination and roentgen-ray studies of her chest showed no abnor

mality. When she resumed her duties she expectorated several mouth

fuls of bright blood. She was readmitted to the infirmary and kept
under close observation for a period of three weeks. Roentgen-ray
examination after readmission to the infirmary, revealed a small

cavity with a fluid level, in the apex of the lower lobe of her left lung
(Fig. 1). Physical examination failed to confirm this finding.

FIG. 2C.-Case II. Pneumonogram with lipiodol outlining the cavity.

Repeated sputum examinations, twenty in all, were negative for
tubercle bacilli. Diagnostic bronchoscopy was requested by Dr. T.
Grier Miller, the physician in charge and at bronchoscopic examina
tion under local anesthesia, thin purulent secretion was found to be

coming from the posterior division of the left lower lobe bronchus.
The secretion was collected bronchoscopically in a Clerf collector and
on examination showed many tubercle bacilli confirming the roentgen
ray diagnosis of tuberculosis. The bronchoscopy was done in four and
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a' half minutes. There was no reaction following the examination.
The patient was referred to a sanitorium, where she is at the present
time making excellent progress toward recovery.

CASE II.-Bronchoscopic Aid in Treatment. A man, aged forty
three years, who had a mild chronic bronchiectasis, developed an

FIG. 2D.-Case II. Roentgenogram showing the clearing up of the lung
under bronchoscopic treatment. The patient was coughing up very little
secretion and had gained 35 pounds in weight. Roentgenograms by Dr.
Willis F. Manges.

acute pulmonary condition thought to be of influenzal origin. There
was marked evidence of involvement of the lower lobe of his left lung
extending to and involving the pleura. External drainage was con

sidered but the pleural involvement subsided and the bronchoscopist
was called by the surgeon, Dr. John B. Flick and the internist, Dr.
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Elmer Funk, to aid in the care of the patient. The lung condition

improved rapidly under bronchoscopic aspiration and local medica
tion. After the temperature had become normal, roentgen-ray exami
nation was made just prior to a bronchoscopic treatment, in order
to demonstrate the effect of bronchoscopic aspiration. No cavity
was demonstrable before bronchoscopic aspiration (Fig. 2A). Imme

diately following bronchoscopic aspiration another roentgen-ray
examination was made (Fig. 2B) which showed a cavity in the involved

FIG. 3A.-Case III. Roentgenogram showing the extent of a post-tonsillec
tomic lesion of the right lung before bronchoscopic treatment.

lung. This cavity was further demonstrated by the bronchoscopic
introduction of lipiodol (Fig. 2C).

Bronchoscopic treatments were continued as an adjunct to the
medical care of the patient and at the end of six weeks the man had

gained 35 pounds, expectorated about 30 cc. of mucopurulent secre
tion and roentgen-ray examination showed that the condition in the

lung was clearing very rapidly (Fig. 2D).
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CASE III.-Bronchoscopic Treatment as an Aid to the Medical Care
in Acute Postoperative Pulmonary Suqrpuraiion. A man, aged thirty
seven years, was admitted to the private service of Dr. Joseph Sailer
at the University of Pennsylania Hospital, with pulmonary suppura
tion of three weeks' duration. The illness had begun on the third day
following tonsillectomy. Under medical care before he was referred
to Dr. Sailer he was running a septic temperature up to 103° F., was

very toxic, and was coughing up about 150 cc. of foul sputum in
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FIG. 3B.-Case III. Temperature chart record showing the patient's progress
under bronchoscopic treatment.

twenty-four hours. Bronchoscopic examination revealed a suppura
tive process in the lower and middle lobes of the right lung, confirming
the findings of the internist and the roentgenologist (Fig. 3A) as to the
location and extent of the lesion. After the first bronchoscopic aspira
tion, the symptoms subsided, the temperature came gradually to

normal (Fig. 3B), and the sputum decreased in amount. Broncho

scopic aspiration and local medication were carried out at about four-
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day intervals; in all, six bronchoscopic treatments were given. The
patient was discharged from the hospital at the end of four weeks,
symptomatically well. At the end of three months he had gained 25

FIG. 3C.-Case III. Roentgenogram of the same patient showing the
lung clear following- the series of bronchoscopic treatments. The man had
gained 35 pounds in weight and was symptomatically well. Roentgenograms
by Dr. Henry K. Pancoast.

pounds in weight and roentgen-ray examination of his chest showed
the lung to be clear (Fig. 3C).



THE SURGICAL ASPECT OF LUNG SUPPURATION

WILLY MEYER, M.D.

THERE is no other region of the human body in which the
sister sciences, internal medicine and surgery, together with some

of their offspring, the specialties, are called upon to cooperate
more intimately in diagnosis and therapy than within the thorax.

To the laryngologist those of the organs located in the thorax
which are accessible from the outside, viz., the lungs through
trachea and bronchi, and the stomach, cardia and esophagus by
way of the esophagus, are of special interest at the present time
and, therefore, call for consideration and discussion before this
audience. Into the trachea and the bronchi and into the esoph
agus the peroral endoscopist introduces his ingenious instruments;
by way of the latter he participates in the treatment of their
diseases.

"The Supppuration of the Lung" being the topic selected by
your council for this symposium, the esophagus is, therefore, here
excluded from consideration. Even so, the subject open for
discussion remains so extensive that only by strong condensation
can it be fully encompassed from the surgical point of view within
the few minutes at my disposal.

ETIOLOGY. The various causes of suppuration of the lung are

the same as those of suppuration in any other part of the body.
They are:

1. Traumatism, including the entrance of a foreign body into
the bronchial tree, in this particular instance either by aspiration
or from without directly into the parenchyma of the lung by means

of violence (a bullet, a knife or dagger, a piece of broken rib, etc.).
If we substitute the all-inclusive term "foreign substance" for

"foreign body," then we cover at once all the various possibilities)
namely, solid, semisolid and liquid foreign substances, the latter
two being represented by stomach contents, mucopus and blood,
and infected water, while in swimming.

2. The entrance of infecting microbes, such as the pneumococcus;
streptococcus or staphylococcus, influenza bacillus, etc. These
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microorganisms produce an acute inflammation and thereby become
the cause of the onset of subacute and chronic nonspecific suppura
tion of the lung.

3. Chronic specific inflammation -tuberculosis and syphilis.
4. Ulcerating tumors.

5. The rather rare purulent inflammations following suppurating
hydatid of the lung-actinomycosis, and other fungi.

It would lead too far afield to enter here into the consideration
of the types of suppuration mentioned under 3, 4 and 5, though
not infrequently, as far as ulcerating neoplasms are concerned, the

bronchoscopist alone is the specialist who can establish the correct

early diagnosis of an obscure chronic purulent expectoration. By
one glance he may find, for instance a sessile growth of the wall
of the bronchus and, with the help of biopsy, place in the hands of
the pathologist for classification a specimen of the growth.

Aside from the acute severer inflammations, like pneumonia,
influenza and spirillar infection of the lung, aspiration of a foreign
substance certainly is the principal cause of lung suppuration,
the next in the order of frequency being embolism by an infected
thrombus. It depends on the virulency of the causative element
in either case whether an acute malignant gangrene will develop.

TYPES OF SUPPURATION OF THE LUNG. In order to facilitate
the more ready recognition ofthe type of the prevailing suppuration
and in order to make it thereby easier for the surgeon to advise
the best treatment in the given case, it appears wise to my mind
to differentiate as follows:

1. Typical bronchiectasis, that honeycomb-like, multilocular
diffuse suppuration of one or more lobes of the lung.

2. Bronchiectatic lung abscess, which represents local gangrene
as a consequence of aspiration and localized infected embolism.

3. The ordinary lung abscess as it usually occurs subsequent to

pneumonia or influenza, and infecting traumatism.
DIAGNOSIS. With a patient before him suffering from suppura

tion of the lung the surgeon does not primarily think of operation.
His thoughts turn to the fixation of a "refined diagnosis" and
strict indication. At the Lenox Hill Hospital of New York City
we proceed thus: the history of the case is carefully taken: it
shows a great deal that it is necessary to know, such facts as a
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former acute inflammatory affection, like pneumonia, influenza,
etc.; the possibility of the presence of a foreign substance that was

aspirated into the bronchial tree, etc., important points in rough
classification. On the basis of such data the surgeons of the
division will quickly form an opinion as to the type of suppuration
they have to deal with. While the bacteriologist of the laboratory
then examines the sputum and classifies the cultures obtained;' the

radiographist meets the attending surgeon and his staff and dis
cusses with them the interpretation of the films.

As soon as all data are assembled, the trained internist is called
into consultation. Then the patient is turned over to the bron

choscopic department.
This is, of course, done only in subacute and chronic cases;

in the fulminant ones, particularly the cases of acute gangrene of
the lung, no time is lost in bringing such prompt surgical help
as may be required.

The bronchoscopist now localizes still more definitely the seat

of the suppuration and determines whether one or more lobes are

involved-and, from the point of precision, he certainly is the best
equipped to do so-and takes over the patient for regular intra
bronchial treatment, if he thinks he can bring help. At the same

time the attempt is made to support the work of the bronchoscopist
by reducing or removing the foul odor of the sputum by means

of intravenous injections of neoarsphenamine, as suggested by
David Smith, of Raybrook, and the amount of the sputum to be
raised by posture treatment, twice per day.

As mentioned before, the virulent, fortunately rare, cases of
acute septic inflammation of a greater portion of a pulmonary lobe,
with fulminant gangrene, so often due to aspiration of stomach
contents in the course of general anesthesia, are, or course, purely
surgical from the start. Milder cases of this type are well amen

able to the work of the bronchoscopist.
TREATMENT. (a) By the Bronchoscopist. Early treatment,

perhaps better termed prophylactic treatment, is of the utmost

importance in beginning suppuration of the lung due to aspiration.
This prophylactic treatment means besides forced active expecto
ration in the pronounced knee-elbow posture several times in the
course of the day, the just mentioned so-called posture treatment,
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bronchoscopy with or without most thorough, painstaking aspira
tion, often also intrabronchial treatment, at as early a date as

possible, no matter whether the patient is deathly sick with chills
and high fever, continuous cough and foul sputum; for, natur

ally, the sooner the foreign substance is removed, the better for
the patient. In that respect bronchoscopy no doubt is superior
to artificial pneumothorax. To my mind the latter, which is also
efficient in this class of cases, is to be resorted to only after repeated
bronchoscopic suction with intrabronchial treatment has failed.
Artificial pneumothorax, after all, is a surgical, sometimes danger
our interference and in its effect undoubtedly a great deal more

complicated than bronchoscopy. Artificial pneumothorax has
caused quite a number of deaths due to air embolism of the brain,
while a fatal issue after bronchoscopy in the hands of an experi
enced specialist is very exceptional.

We have had at the Lenox Hill Hospital several beautiful cases

of beginning lung suppuration which were completely healed by
means of bronchoscopic aspiration alone or combined with endo
bronchial treatment at the hands of the late Dr. Lynah, and of
Dr. Jordan, Dr. Kernanand their staff. We have also had at the
Lenox Hill Hospital a number of subacute and chronic cases of
lung suppuration, all due to aspiration, which were greatly relieved
and in some instances cured by bronchoscopic treatment.

As we know, one-third of these early cases of lung abscess due
to aspiration heal spontaneously. But to say that, therefore,
bronchoscopy is not required, would, of course, be an unscientific
statement. How can we know which of, say, 30 such patients will
be the fortunate 10 who will need no further treatment? There

fore, bronchoscopy at the earliest moment possible is clearly
indicated in every instance of beginning suppuration of the lung
due to aspiration. The trained bronchoscopist is the best friend
of these patients, for by means of suction promptly applied he lays
the foundation for improvement or cure in many of the cases.

Today a trained bronchoscopist is an absolute necessity on the
staff of every hospital. He should be a man of precision arid cir

circumspection, with a gentle touch, so as to avoid harming the
patient, a man whose judgment and diagnosis command respect.
It will probably not be difficult to obtain before long from the
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present generation of medical men all the specialists of this kind
needed for the larger and medium-sized cities of our country.
And as to the smaller cities, towns and villages, it will perhaps
be a good plan to jointly employ a skilled bronchoscopist to cover

a certain district. With present easy communication he will be
available on short notice in cases of emergency. Patients who
are able to travelmay, of course, go and consult the specialist of
their choice.

If the bronchoscopist finds in the course of weeks or months that
the patient is not showing improvement it is selfunderstood that he
will turn him over to the surgeon. Bronchoscopy and operative
surgery are typical border-line chapters.

b. By the Surgeon. As regards operation, we should bear in mind
that each of the three above-mentioned subdivisions of subacute
and chronic nonspecific lung suppuration has its special surgical
treatment.

To cure typical bronchiectasis of the honeycomb type, lobectomy
usually should be the operation of choice. Here this radical

operation will have its greatest triumphs. As a rule, only one lobe,
generally the lower one, is affected; in exceptional cases the disease
is found bilateral.

A rival method of lobectomy is cautery-lobectomy, 'which

appears to have a smaller mortality than the excision of the lobe
and that with equally good end-results.

At present surgeons are making efforts to improve the methods
of dealing with the bronchial stump after lobectomy. I have no

doubt they will succeed.
If radical operation is contraindicated or not permitted, ligation

of the respective branch of the pulmonary artery, with or without

subsequent extrapleural thoracoplasty, may bring relief. Of
3 patients thus successfully operated upon by me-successful,
at least, so far as this operation was concerned - I have seen one

recover almost completely. Multiple resection of long portions
of the ribs, the typical extrapleural thoracoplasty in stages, can

also bring great improvement, even cure, in exceptional cases.

The advisability of operative treatment of bronchiectatic lung
abscess, which does not yield to intrabronchial treatment, depends
on the patient's condition and other circumstances. If he is not

13
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in condition, or is 'u-nwilling to undergo lung resection 'with knife
or cautery, a more conservative form of treatment, namely, the
formation of a lung-lip fistula, which drains and thoroughly venti
lates the existing cavity or cavities, holds out well-founded hope for
a cure. Certainly not all these cases require lobectomy in order
to obtain relief from their terrible distress. I have seen a number
of patients, dangerously ill before, making a most satisfactory
recovery with the formation of a lung-lip fistula, also called bron

chostomy, which not only drains the lung cavity or cavities, but
also the communicating bronchus or bronchi. It represents a

wide canal leading into the focus of the lung and acts like a chimney.
In most instances it is wide enough to admit the air required for
the maintenance of life if the patient breathes through the fistula,
closing his mouth and compressing his nostrils. The external open

ing, although it become lined with scar tissue all around, may
close spontaneously. If it does not do so, it should be closed by
operation later on.

Conservative Treatment of Suppumtive Foci near the Hilus of the

Lung. Suppurative foci near the hilus of the lung are often
easiest and best accessible to intrabronchial aspiration and injec
tion or irrigation. If they do not yield, conservative surgery has
added another splendid procedure within the last year: persistent
extrapleural compression by means of a paraffin layer the size
of the palm of the hand on the exposed costal pleura, while muscle
and skin are completely sutured over the same (Sauerbruch);'
In some instances this continuous compression alone has sufficed
to heal the abscess; in others the pus perforated to the surface
between costal pleura and paraffin after a number of days, an

occurrence marked by rise of temperature and local pain. Partial

reopening of the sutured wound, giving easy exit to the pus and
often also to the paraffin, sufficed to bring the wound to a definite
close in a very short time. Sauerbruch reports 10 cases with 10
cures.

Of the specific chronic inflammatory suppurations of the lung,
the tuberculous and the syphilitic, many of the former, even in an

advanced stage, yield to extrapleural thoracoplasty and evulsion
of the phrenic nerve, if the artificial pneumothorax with the help

1 Deutsch. Ztschr. f. Chir., 1926, cxcvi, 353.
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of insufflation of nitrogen into the pleural sac cannot be established
on account of adhesions between visceral and costal pleura. The
cases need careful selection: 50 to 70 per cerit of those bound to die
in the past may be greatly improved or even cured by means of
these operations, if proper after-treatment is wisely and faithfully
carried out.

A strict and prolonged antispecific regime can cure the syphilitic
suppuration of the lung; now and then surgical procedures have
to 'be combined with it. Surely every patient with pulmonary
suppuration should have a Wassermann test made. If negative
and yet symptoms are pointing to' syphilis, a brief antispecific
treatment is indicated.

Tumors of the lung which have caused suppuration-if not

sessile on the brbnchial wall and then best and clearly recognizable
by the bronchoscopist-should be diagnosed as early as possible.
Of the cooperating specialties radiography is most helpful. Explor
atory thoracotomy will usually be indicated to establish the

diagnosis definitely. If an infiltrating mass then becomes palpa
ble, prompt lobectomy will in future save many patients who
otherwise, up to this time at least, are hopelessly lost. Here,
too, early diagnosis and early radical operation is the watchword.

It certainly is most encouraging to patients with suppuration
of the lung of all types-acute, subacute and chronic, nonspecific
and specific, dependent on tumors, etc.-and it is no less encour

aging to the medical profession, that medical science has advanced
so far that it is able today to bring efficient help; that the times
when patients had to undergo months and years of untold suffering
and misery, and often ultimate death, have passed; that the major
ity of patients' thus afflicted, formerly practically outcasts

- of
human society on account of the intolerably foul odor of their

sputum, can today be restored to useful citizenship. Truly, a

wonderful achievement within the last twenty years, of which

every medical man may well be proud.
But, let us all remember that the best results with the least

mortality can be obtained by team work only; that is, if bacteri

ologist, internist and surgeon, radiologist and bronchoscopist
cooperate, often for weeks and months, for the welfare of the

patient.
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DISCUSSION ON THE PAPERS OF DRS. BRYAN, MANGES, MCCRAE,
TUCKER AND MEYER

DR. CHEVALIER ,L<\.CKSON, Philadelphia:
This symposium was proposed and arranged by Dr. Bryan. He

thought it well to present the subject under the five phases. When
a patient arrives at any of the hospitals at which we work he may
come to anyone of these five departments-medical, surgical, laryngo
logical, roentgenological or bronchoscopic. Regardless of the one to

which he comes, his case is gone over by all these departments. He
has a general nose and throat examination. The rhinological phases
to which Dr. Bryan called attention are taken up and recorded, and
then he goes through the various other departments. Afterward we

all have a consultation and decide what is to be done. The surgeon
watches the patient throughout his remaining in the care of anyone
of the departments. If the surgeon decides the time has come to

operate, the operation is done without delay if the patient consents.

We do not sanction delay after the surgeon has decided the most

favorable time for operation has arrived.
Dr. McCrae said that we do not know how many cases of post-ton

sillectomic abscesses occur. I did not know up to the time I ceased

operating on the tonsil, eighteen years ago, that they ever followed

any of my tonsillectomies. I can recall now instances of symptoms
of pulmonary suppuration in which I did not see the connection
between my tonsil operation and the abscess. It came to mind after
Dr. Charles W. Richardson pointed out this complication.

I

DR. CHARLES W. RICHARDSON, Washington, D. C.:
I really feel embarrassed after such a wonderful symposium at

standing before you and attempting anything on this great subject.
In my brief remarks I will limit myself to pulmonary abscess after
infection from the upper air tract. We all know that pulmonary
abscess occurs from many other causes, as has been demonstrated by
the members of the symposium.

In 1910 and 1911 I became impressed with the great number of
so-called ether-pneumonia cases. I followed two of these up and I
became convinced (this was my own work) that they were not ether

pneumonias but the direct result of my operations. I then investi

gated the history on the subject, and I found one case, of French

origin, which was a doubtfully described infection from the upper air
tract, but the writer of the article did not connect the two. I then
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compiled my observations. That was in 1911; the paper was delivered
and published in 1912.

In the first place, I wish to call your attention, as I have from the

very start, to the great incidence of pulmonary abscess following
operative work in the upper air tract. As Dr. McCrae said, these
cases are not brought. to the operator's observation because the

patient does not connect the pulmonary abscess with the operative
work. I have seen this occurrence in my own work and I have seen

it a number of times in the work done by other men, so no one can

safeguard himself through thinking he has never had a pulmonary
abscess in connection with operative work in the upper air tract,
because these cases after being discharged may have sought other aid
for the treatment of the pulmonary lesion.. I believe every man that
does much operative work in the upper air tract has one or more pul
monary invasions as the result of his surgical intervention. This I

say is not reprehensible in the man who does the operative work; it is

simply one of the incidents of his operative work.
What is the etiology of pulmonary abscesses secondary to operation

�on the upper air tract ? We have them in co ection with sinus
/

operations. We have them in connection with tonsillar operations
an ot er types of operative intervention in the upper air tract where
there is present pus or infective organisms in the tissue which is
removed.

In my early studies and investigation of the etiology of pulmonary
abscess following infection from the upper air tract I was inclined,
like some of the other investigators, to believe that these pulmonary
abscesses were .of a hematogenic or lymphogenetic origin, rather than

aspiratory. Most men who have had this opinion have felt the stigma
of having a pulmonary abscess develop in their operative work, and
have sought through these means to lessen their responsibility.
Coming out in the open and studying them thoroughly from all points
of view, I think there is no question that the larger number of cases

are aspiratory in origin.
I know it has been said that pulmonary abscesses occur much more

frequently in ether narcosis than in local anesthesia-this is certainly
not an arg1jment in favor of their blood-stream origin. It should
not be so, because in the local anesthesia, now that local anesthesia
is used more frequently than formerly, we are beginning to get rela
tively nearly as great a number of abscesses of the lungs from local
anesthesia. Why? Because, as our learned President has stated,
the bechic impulse is destroyed through more extensive use of the local
anesthetic, thereby inhibiting the protection of the lungs, and aspi-
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ration takes place more frequently under the local anesthetic. This

proves more strongly than any other argument that could be produced
that the abscess under local and general anesthesia is due to. the slip
ping of bacteria-laden tissue Dr fluids into. the pulmonary tract, rather
than the slipping of infected clots, lymph Dr blood from the area of

operation into. the circulation. In this connection it would be proper
to. call special attention to. the fact that experimental work on dogs is
entirely unsatisfactory with regard to. the nature and manner of the

origin of the abscess, and attempts to. prove through the animal are

not satisfactory, because, as you know, the dog's lungs are almost

inviolate; you can hardly infect them. The work of Fetterolf is fine
as proving what takes place in the tonsil fossa as a result of a clean Dr

infected tonsillectomy, but it does not prove anything with regard to.

the infections of the lungs.
To. attempt to. prove anything through the blood Dr lymphatic

stream in the origin of pulmonary abscess, as occurring in operations
below the diaphragm from bloodclots being freed and swept on in
the circulation and stopping in the lungs, is of value only in a small

minority of cases. In the upper air tract we have the most direct

possible way of infection from the wound surface directly through an

open tract into. the pulmonary organ. In this field the protection on

account of the enormous provision of lymph and bloodvessels is

greater than in the other regions o.f the body. I_ know it may be
said that the pulmonary mucous membrane is protected against air
laden bacteria, and rightfully so, but it is very different when you
inject fluids and tissues with overwhelming bacteria contents into. the

pulmonary tissue. Neither can we through experimental methods
by which vessels are tied, then after a certain interval, when the clot
is formed, the ligature is released and the septic clot allowed to. go. on.
Of course, this is the only method of production when abscesses occur

in connection with far-reaching surgical procedures, but the analogy
between an artificially produced clot and a normally produced clot is
not always exact. Evidence furnished through examinations and
results of operative work on the living subject and those resulting from
preventative measures are decidedly mo.re important and valuabJe
than a few experiments made on the lower animals. After five years,
not only in my own technic but in the technic of others, where we

have had pulmonary abscess in surgical work, we have practically
eliminated the occurrence of pulmonary abscess. Pulmo.naryabscess
at one time was an incident of our work in the upper air tract in the
Episcopal Eye, Ear and Throat Hospital, Since our adoption of
more rigid methods with regard to. preparation of the patient before
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operation, the posture of the patient during operation', the aseptic
methods employed and the use of aspiration, we have seen the inci
dence of pulmonary abscess disappear from our work on the, upper
air tract.

Under my own observation in my own clinical work I have only
had one pulmonary abscess in the last four years, and that was a

dramatic case and proved the strong possibility of aspiration. I did
a tonsillectomy and left a pad in the right tonsil, which was to be
controlled by an assistant. We had active hemorrhage on the left
side, and during the tying of the vessels the patient became cyanotic.
I looked, and the pad was gone. I called for the tracheotomy instru
ments at once, and in my intense endeavor to avoid a further compli
cation I went down into the larynx with a long Kelly hemostat, and
almost in the last moment grasped the pad as it was going through
the isthmus of the larynx and extracted it. That patient had squeezed
the sponge free of all the material of a purulent character of bacterial
origin, onward into the lungs. Two .weeks later I found the patient
was being treated by another physician for pneumonia. I took the
case over and found she had a pulmonary abscess.

I am sure none of us uses infected ligatures. I am sure none of us

uses infected needles. I believe, as Dr. McCrae says, that in this work
we must prevent these abscesses by more exact observation of our

patients, more thorough preparation, and at the time of operation
see that everything about the operation is as aseptic as possible. If
it is done under general anesthesia place your patient in such a position
that the fluids will run down into the nasopharynx instead of up into
the larynx.

Two years ago my secretary called me and said: "I had a funny
experience just now. Your patient on whom you drained the antrum

several times, on account of an iritis, and found nothing, and suggested
that he should go and have his digestive system examined, hailed me

as I was coming down 'in your car to the office, to take him to have a

local tonsillectomy done." It was then half past two and the local

tonsillectomy was due at that time. Think of taking a man off the
street and putting him on a table and operating upon him! This is
done constantly. It is a crime against medicine; it is a crime against
surgery and a crime against the people!

Dr. McCrae has stated that the diagnosis is difficult. I subscribe
to that, in a certain percentage of cases; but one who has seen many
of these abscesses has one cardinal symptom to depend upon: Having
a patient that has had an operation on the upper air tract; who has
not made the usual normal progress; has been uncomfortable, more
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so than the usual case; has been restive, with indefinite symptoms
here and there-loss of appetite, a moderate temperature, a little
more .than the average case; when the time comes to go home he is not

overanxious about it and would rather stay in the hospital. Such an

indefinite history after any operation on the upper air tract should
excite your suspicion. Follow up the case and you will find, in about
a week to two weeks, he commences complaining of a little pain in
the chest or very sharp pain in the chest, with maybe a chill or chilly
sensations, the temperature suddenly running up and assuming a

septic course. There will commence a paroxysmal cough, or it may
come on earlier; it is intense and severe and discomforting from the

pain it incites in the chest. I do not know why, but even before the

rupture of the abscess the patient will have a foul breath and will

complain bitterly of the foul odor before you can notice it. When
the rupture takes place you have all the other symptoms: hemor

rhage, possibly, and intensely foul pus; physical signs then may be

noted, but even early in the case you get a slight evidence of localized
bronchitis and later an area of consolidation. Now, if you have not

been suspicious up to then, there come our two great allies, the roent

genogram and the bronchoscope, and your diagnosis is complete.
I will simply postulate a few points on treatment: In the first

place you must have a thorough examination; that is-essential. You
must among yourselves decide, first, whether delay is possible for

trying posture. (You know a good many of these cases recover by
posture, even without being recognized.) The second point is the

bronchoscopic treatment. The third point is the production of artifi
cial pneumothorax.

Now, I recognize the fact that artificially created pneumothorax is
a danger, especially in superficially placed abscesses; but if applied in

deep abscesses of no great size we get good results, and I have seen at
.

least a dozen cured entirely by this method. The panacea for these
cases of other forms is the general surgeon.

DR. GEORGE FETTEROLF, Philadelphia, Pa.:
I believe that it was in 1911 or 1912 that I first saw Dr. Richardson's

report of his cases, and I wish to acknowledge to him my obligation
for calling our attention to this matter. I must confess that when I
read the report I regarded the condition as a medical curiosity rather
than as something to be watched for and guarded against. I did not

take it particularly seriously, nor did I for a moment anticipate its

coming into my own experience. In fact, I rather forgot about it
until a few years later, when I had the misfortune to have in my prac-
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tice and lose by death the first and only case of post-tonsillectomic
lung abscess which I am sure that I have had. (I share the general
belief that many of these cases occur which either never return in

person to or come to the knowledge of the tonsil operator.)
The patient I lost was an adult and a personal friend, and his death

was a great shock. The case is reported in full in The Laryngoscope
(July, 1922). Naturally after this event I wanted to know why the
abscess occurred, what the pathologic sequence was and, as a corol

lary, what could be done to prevent similar tragedies in the future.
Dr. Herbert Fox and I, in collaboration, went into the matter,

reviewing any literature which might bear on the problem and doing
certain experimental work. Our conclusions were presented before
this Association in 1923 and will be found in the Transactions of that

year. In our study of the problem certain points of interest were

elicited.
The first was that Nature has established a very powerful protective.

barrier to lung infection through the respiratory mucosa. Our Presi

dent, Dr. Jackson, has dwelt on this point and in support of it cites the
fact that, in his experience, of all the foreign bodies inspired into the
lower airways very few of them, filthy and dirty as they are, have
resulted in abscess formation.

A second point is one which Dr. Richardson has just mentioned,
viz., that it is extremely difficult to experimentally infect the lung of
a dog. Fox and .1 mentioned this fact, and stated that it was only
when large doses of very virulent organisms had been put directly into
the trachea by needle puncture through the neck tissues that infection
could be established. Our statement was correct at the time it was

made, but is not correct now, because it does not go far enough. How

ever, the recent enlightening work of Holman, who published his

experimental work in the Annals of Surgery (February, 1926), three

years after Fox and I did our work, should cause a revision of some

previously accepted theories.
This work of Holman, Fox and I believe to be confirmatory of our

conclusion, which was to the effect that while lung abscess produced
by air-borne infection is theoretically possible, the evidence seemed
to point to the greater likelihood of the infection being blood-borne
from the throat to the lungs. Holman attempted to produce lung
abscesses both by way of the air passages and by way of the circula
tion. He completely plugged the smaller bronchi with infected
material after scarification of the bronchial wall. This was done in
11 animals, and of these 2 died of empyema, 1 of massive pneumonia
and 8 remained well. No abscesses! He then introduced septic



202 LUNG SUPPURATION

emboli into the jugular vein in another series of animals. Of the
21 thus treated 15 developed definite lung abscesses and the other
6 were found on autopsy to have healing or healed infarcts-21 lung
lesions, 15 of them abscesses, in 21 cases! I believe,· therefore, that
in the light of present knowledge Dr. Richardson's statement should
be modified to the effect that, while it is very difficult to infect the

lungs of dogs by way of the air passages, it is very easy to do so by
way of the circulation.

An important difference emphasized by Holman is this: Septic
material in a bronchus is outside the body, separated from the circu
lation by epithelium. When it lodges it is met by increased blood
supply and an army of leukocytes; the local circulation is improved.
A septic embolus is inside the body, and by its presence it cuts off
the blood supply of the parts distal to it. Necrosis and suppuration
naturally follow.

A third point is this: Moore found that 20 per cent of those suffer
ing from lung abscess after tonsil removal had been operated upon
under local anesthesia. Fox and I believe that this pointed toward
infarction rather than toward inhalation. On the other hand, Dr.
Richardson has just stated that the increasing use of local anesthesia
for tonsillectomy is responsible for what he believes is an increasing
incidence of this complication. I must disagree with this conclusion.
In my clinic at least, and I believe in most clinics, laryngeal
sensitiveness is not disturbed during tonsillectomy "under local,"
and the bechic reflex, Jackson's pulmonary "watch-dog," is not

abolished. No surface swabbing of the throat is done and there is
no opportunity for an anesthetic solution to drop into the larynx.
Anesthesia is attained by peritonsillar interstitial injections, and the
internal laryngeal nerve, the sensory nerve of the larynx, is not

affected. Our patients are always aware of and always clear away
any mucus or blood which may enter the larynx and I cannot believe
that any of it reaches the trachea or its subdivisions. Granting for
the moment that lung abscess after tonsil operation is on the increase,
and again granting for a moment that local anesthesia is a factor, it
would seem to me that the inhalation factor would be lessened and
the embolic factor increased by this form of anesthesia, for less blood
and mucus must enter the bronchial tree and more peritonsillar trauma
and sepsis must be inflicted.

The experiments performed by Fox and myself consisted of tonsil
lectomy followed by the rubbing into the wound of bacterial suspen
sions and the introduction into the peritonsillar area of infected
sutures. This has been criticized by Dr. Richardson as not reproduc-
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ing the conditions present at the operating table, that at the latter
.the sutures are sterile. I beg to differ. No suture that is introduced
into the peritonsillar area, at operation is sterile. It is sterile when it
leaves the hands of the nurse, but by the time it has been handled by
the operator and has passed through the mouth and pharynx it most

certainly is septic.
Our problem is that of a dreadful postoperative complication. Let

us look at the situation in a fair and open-minded way. Let us not

be too positive about a question which in the present state of our

knowledge is not susceptible of 100 per cent proof. Let us accept
both the inhalation and the embolic possibilities, and adopt all pre
cautions which may help to protect our patients, whatever the infec-
"tion mechanism may be. Most of you know that I incline to the
embolic theory. When Fox and I began our study I was onthe fence
and Fox believed in the -inhalation theory. When our study was

ended we were both converts to the embolic theory. Aside from the

acknowledged difficulty in infecting the lungs via the airway, it has
been generally accepted that the great factors in the formation and

dislodgment of septic thrombi anywhere in the body are trauma,
sepsis and muscular activity. Is there any place in the body where
this triad is so completely and inevitably found as in the pharynx?

However, let us be practical .and prophylactic. My own position
is that of urging that sufficient but not too much attention be given'
to the inhalation side of prevention. Let us by all means endeavor
to prevent blood and mouth secretions from getting into the bronchial
tree, but let us also be alert to those three factors which are concerned
in septic infarction. Let us traumatize the throat as little as possible,
let us keep the throat as surgically clean as possible and let us keep
the throat as quiet as possible.

When Fox and I presented our work to the Association we showed
a number of lantern slides of the tissues studied. Four or five of
these will be shown illustrating a few of our main findings.

DR. JOHN D. KERNAN, New York City:
As I listened to the company from Philadelphia-Dr. Manges, Dr.

McCrae, Dr. Tucker-all agreeing to the use of bronchoscopy in
connection with lung suppuration, I thought to myself, what do those
.fellows find to interest them in life? They never get a fight. It
must be a delightful place to live in Philadelphia. But I must say
this, that is not the condition in other cities of the United States.
So one of the lessons we must learn from this symposium is to spread
the use of bronchoscopy all over the country. I have recently
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attended several meetings-one, for instance, of the American Society
of Thoracic Surgeons. There, except for Dr. Willy Meyer and myself,
no one raised his voice for bronchoscopy at all. The surgeons could
not see anything to it. So that shows what this society must do;
that is, spread the news about bronchoscopy, its use and limitations.

Now as to any discussion of Dr. Tucker's paper, it is like the little

boy's apple-there is no core at all, there is not a thing that anyone
can pin on to criticize. He has covered my favorite point, that

every case of lung suppuration should be bronchoscoped. I firmly
believe that every case should be bronchoscoped on account of the

possibility of the presence of a foreign body. He has suggested in

every case where lipiodol is used, lipiodol should be introduced

through the bronchoscope. That is another matter in which there
is great disagreement. People spill it in and pour it in and shoot it
in with a syringe through the hyothyroid membrane, and so on, and
then tilt the patient here and there, trusting to the laws of gravitation
to carry it where they want it.

As to the frequency of lung abscess following tonsillectomy, after
all, we must remember 70 per cent follow other causes, pneumonias,
influenzas, other. operations and what not.

This question Dr. Fetterolf brought up puts us all in an embarrass

ing position, it seems to me. Dr. Jackson says that we must by all
means preserve the cough, the watch-dog of the lung, to protect the
lung from aspiration. Dr. Fetterolf says that we -must by all means

prevent trauma. If you give patients a light anesthesia and preserve
the cough, that produces the very situation in which there will be
trauma. I for one cannot operate upon a patient if that patient is
coughing and swallowing and spitting and sputtering, without pro
ducing trauma. On the other hand, if the patient is given a thorough
anesthetic, kept quiet, the cough abolished, the swallowing abolished,
why then the conditions are arranged for aspiration. So what are

we going to do? I will leave it to them to fight it out and explain it.
Now another matter about bronchoscopy and its use in lung sup

puration: How long should bronchoscopy be kept up in trying to

cure a lung abscess? Dr. Lynah had one famous case in which he
bronchoscoped a patient every week for two years and he was finally
cured. So that the limit of bronchoscopy, as long as there is improve
ment or hope of improvement, is not to be set at all.

One point about lung abscess following tonsillectomy which I have
not touched on yet and that is this: That the cases following ton

sillectomy are the ones which are most easily cured. I have had 27
cases which I treated by bronchoscopy. By treating, I mean I
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bronchoscoped them every week, and in the intervals they had

postural drainage and all the medical treatment they could stand.
,Of these 27 cases 15 got well promptly after one to six bronchoscopies.
'The kind of lung abscess that gets well for bronchoscopy is the one

near the center of the lung. That would seem to argue that the

lung abscesses following tonsillectomy are aspiration abscesses rather
than embolic abscesses, which are likely to occur near the periphery.

I am coming back to the point once more which I most like to

dwell on, that however faithful the attitude of this society-s-this
limited specialized society-may be toward the use of 'bronchcscopy,
the attitude of the profession in general is unfavorable, and unless
'we all work for it, never will bronchoscopy attain the place which it
.should attain in the treatment of lung suppuration.

DR. WELLWOOD M. NESBIT, Madison, Wis. (by invitation):
I wish to report some points of interest in the etiology of lung

.abscess following tonsillectomy under local anesthesia. For some

time we have been doing bronchographies by cocainizing the pillars
-of the fossee with 20 per cent cocain. We cocainize the pillars with
.an applicator saturated in 20 per cent cocain and we continue this
until we have complete anesthesia. This anesthesia is considered
-complete when, on instructing the patient to swallow, we notice on

that attempt that the thyroid cartilage does not elevate. At that

point we place him behind a fluoroscopic screen, give him lipiodol in a

glass and tell him to swallow. On the attempt to swallow, the lipiodol
enters the bronchotracheal tree in practically every case. An x-ray
plate is made, giving a beautiful picture of trachea and bronchi. We
have done hundreds of them. This gave us the idea that possibly by
local injection around the tonsil, for local tonsillectomies, we produced
the same mechanism. So I injected five cases with 0.5 per cent novo

-cain in the peritonsillar tissue, using the usual technic for local anes

thesia, and, following that, placed the patient behind the fluoroscopic
screen, gave him lipiodol and told him to swallow it. On an attempt
to swallow it in all five cases it entered the tracheobronchial tree.
'This will happen every time if you get complete anesthesia.

We feel the explanation of this is a little difficult, but apparently
the impulse of deglutition must arise around the anterior pillar.
When you have blocked that you have blocked reflex deglutition.
The larynx cannot rise to a point of safety behind the base of the
tongue and whatever enters the pharynx passes down to the normally
-closed esophageal orifice and then slides down to the glottis and the
trachea.
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DR. MEYER (in closing) :

In reading my paper I had no chance to say how highly I have

appreciated your courtesy in having invited me to participate in this.

symposium, and how I have enjoyed doing so under the presidency of
a colleague whom I have esteemed and admired all my life. I need
not extol here the merits of Dr. Jackson. What he has accomplished
is stated in the history of medicine. Alliaryngologists of our country,
particularly those specializing in peroral endoscopy, must be grateful
to him for having given them his beautiful instruments with the light
at the tip which are made and can be repaired here in our country.

I join Dr. Kernan only in part in his view that if continuous work
is not done by your Association to fit men for bronchoscopy the

specialty will never be accepted by the profession at large. The

point to my mind is that peroral endoscopy is a young child, a new

specialty, added to the many other specialties, and that for many a,

year, in fact until a few years ago, it was believed to be a dangerous
procedure. The principal reason was, I believe, that there was not a

sufficient number of experts available. Since then experts have been
raised by various schools, the oldest in Philadelphia, the next in New
York and so on, where medical men can rely upon the right thing
being done.

Bronchoscopy and esophagoscopy are not dangerous procedures.
At the Lenox Hill Hospital, New York, as far as I know, only one

single case of death- has occurred among many, many hundreds, if
not thousands, of examinations. The patient died suddenly, a few
minutes after bronchoscopy had been finished, having chatted with
the doctors meanwhile. Fortunately an autopsy was obtained and
an embolus found in the brain. The' patient had been very sick for
s�vera] years. Such accidents will occur in any specialty.

One more word. Lately I have attended a number of association

meetings where bronchoscopy was also discussed. I would ask you
gentlemen who are doing 'this kind of work, when reporting to col

leagues who have sent the cases to you, not to claim too much, unless
clinical examination and the x-rays have definitely proven that the
patient is cured.

Three weeks ago I hard Dr. Kernan report before the American
Association for Thoracic Surgery on a series of 99 personal cases of

suppuration of the lung as "relieved by bronchoscopy." He did not

pronounce even his most favorable cases" cured." I think that this
is a very wise way of putting it. It will certainly make a much better

impression on the profession at large if not too much is claimed in
the early childhood of a new specialty. Of course, some patients are'
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improved, some much improved and some are cured. I personally
feel that the profession at large will, after this subject has been dis
cussed again and again, refer the majority of patients with beginning
suppuration of the lung, and also, later, subacute and chronic cases,
first to the expert bronchoscopist, before they have an artificial

pneumothorax established or an operation performed.
Let us bear in mind that America marches today at the head of

the column of nations that practice bronchoscopy on a large scale.
Almost everything that has been accomplished with the help of

bronchoscopy in suppurative diseases of the lung has been worked
out here, and bronchoscopy is the youngest specialty that has been
added. Give it a number of years to develop. Let those experts
who are able to interest and instruct younger men in this wonderful
procedure, men like Jackson, Yankauer, Kernan and others, continue
their work faithfully as heretofore, and I am sure it will not be long
before everywhere in our country patients with beginning suppura
tion subsequent to aspiration after tonsillectomy, mouth and nasal

operations and so forth; or after vomiting during general anesthesia,
will as a routine first be submitted to intrabronchial exploration and
treatment. If this fails to bring help in due time other methods are

in order.



TWO UNUSUAL ACCIDENTS IN RHINOLOGICAL
SURGERY

WILLIAM B. CHAMBERLIN, M.D.

SUCCESSES, as a rule, are easy to report. It is always a personal
satisfaction to speak of our triumphs over difficulties. Such tri

umphs spur ourselves and our fellows on to the overcoming of
even greater difficulties. By the same token, we are wont to dwell
at length and even fondly on our successful investments, and to

pass lightly over, or even not mention at all, those which have been
less fortunate. Often, however, we learn more from our failures
than from our successes, arid the reporting of such failures helps
our fellows to avoid some of our own pitfalls. It is in this spirit
that I wish to report two operative accidents which have occurred
in my recent experience.

In 1916, H. C. W., aged fifty years, consulted me for what proved
to be a combined empyema of the left antrum and left frontal sinuses.
These responded to the usual treatment of irrigation of the antrum

. and irrigation of the frontal, after the anterior end of the middle tur

binal and the anterior ethmoid cells had been resected. The sinuses

ultimately became clear and the nose free from pus. There was a recur

rence of the previous trouble during the winter of 1919, with subse

quent return to normal following the same treatment by irrigation.
Again in February of 1922 this patient consulted me with a histo y

of pain in the left frontal and antral regions, associated with a purulent
discharge from the left side of the nose. There was considerable scar

tissue in the region of the nasofrontal duct, rendering the irrigation
of the frontal sinus impossible. Resection of this scar tissue, together
with some of the remaining cells of the ethmoid labyrinth, was accord

ingly performed. The operation had proceeded without incident when,
on withdrawing the Hartmann conchotome, it was found that the
smaller blade was missing. Search for this blade, by passing a large
cotton tipped applicator, as well as a large blunt curette, back and
forth through the ethmoid region, failed to discover the missing part
of the instrument. An immediate X-ray showed it to be lying on the
floor of the maxillary sinus, from which it was subsequently removed
without difficulty or incident, by way of the canine fossa.
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The question of a possible. damage suit now loomed large in the

operator's mind. This possibility was suggested, not so much by
the attitude of the victim himself, as by the belligerent attitude
of his wife; an attitude which at times called for great self-restraint
and the exercise of much diplomacy. It also confirmed the adage
that" the female of the species is more deadly than the male."
The case was nursed carefully along for a year, the period of limi
tation for such cases in Ohio, when the plaintiff was advised to

consult with the surgeon's attorney. Nothing more was heard of
the matter.

The outcome of my second mishap was less fortunate.

Mrs. H., aged fifty-three years, a patient since 1916, presented
herself in May, 1923, with symptoms of an acute antral empyema.
An exploratory puncture was accordingly made and considerable

foul-smelling pus evacuated. No difficulty was encountered during
the puncture and no undue pressure used during the irrigation. On

injecting air, in order to expel the water following the irrigation, there
occurred a sudden emphysema of the right side of the face and extend

ing down toward the root of the neck. There was also considerable

swelling beneath the right side of the tongue and in the right peri
tonsillar region. Later there was some difficulty on swallowing.

The patient was seen on the day following. The swelling of the face
had disappeared and there was less swelling beneath the tongue, but
still considerable swelling in the peritonsillar region. There was also
less difficulty on swallowing. The temperature was 100.4 °

at 10 A.M.

On the second day the temperature was 100.4 °
at 2 P.M. There was

no dyspnea, but much difficulty on swallowing, with marked swelling in
the right peritonsillar region and a brawny swelling beneath the angle
of the right jaw. The patient was referred immediately to Lake
side Hospital, where, on the following. day, the swelling in the neck
was incised, but with the evacuation of very little pus. Maximum

temperature 1040• Two days later, under novocain, an incision was

made in the peritonsillar region with the release of dark blood with
foul odor but apparently no pus. Another incision was made between
the cheek and the alveolar process, with the release of a considerable
amount of pus. The condition now seemed to be improving, with

gradual subsidence of swelling and temperature for five days, when
the patient suddenly went into collapse and died. No autopsy was

obtainable.

14
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The question of the cause of the emphysema, with the concomi
tant transmission of infection to the surrounding parts, is of course

of first importance. The possibilities would seem to be as follows:
1. That the needle transfixed the bone, but failed to pierce the

mucous membrane, dissecting it away from the bone by its point.
Against this is the fact of the return of pus, evidently through
the natural opening, and the improbability also of so sharp a,

needle failing to pierce the mucous membrane lining the antrum.

2. That the needle transfixed the nasal wall of the antrum and

lodged with point beneath the mucosa of the opposite antral wall.
3. That the point of the needle entered an antral polyp. Both

of these explanations could be' disregarded for the reason given
above.

4. That the bone or mucous membrane, or both, were thin and
dehiscent and so provided a possible gateway, though it is difficult
to see why air should find its way into the surrounding tissues when
water failed to do so. This, however, is the explanation which
seems most probable.

Some may question the advisability of injecting air into an

antrum, either before or after an irrigation. This has been my

practice in all cases, both before and after this accident, and no,

untoward affects have followed. It is apparently the safest, if
not the only, way of telling whether the point of the needle lies
within the cavity of the antrum, and the only way in which the
water can be expelled subsequent to the irrigation. If the needle

point does not lie free in the antral cavity and air is injected, there
would seem to be less danger of transmitting infection by air than

by water. A review of practically all the standard textbooks at

the time of this accident showed this to be the universally recom

mended procedure.
Sudden deaths, evidently from air embolus, following explora

tory puncture of the antrum have been reported. Deaths from

subsequent infection would seem to be less common. The above
case is reported to show again how a procedure, certainly looked

upon as of relatively slight danger, can be followed on occasion by
most unfortunate results.
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DISCUSSION

DR. WILLIAM V. MULLIN, Cleveland, Ohio:
I recall when Dr. Frazer was our guest, he made the statement in

one meeting that he thought there should be a meeting each year
where only mistakes were reported. Dr. Chamberlin has followed
this suggestion. I think it always requires. good courage and good
thought to come and tell us about mishaps.

DR. JOSEPH H. BRYAN, Washington, D. C.:
Accidents can happen to anybody. I think it is always wise to

bring these accidents before the Association in order to keep us warned
that none of us is immune. I have had one accident in puncturing
an antrum in a case I had punctured several times before. It was

after I came out of the service and I was pretty tired. This lady
was suffering intensely with acute abscess in the maxillary sinus. I

proceeded to puncture the cavity and started my irrigation, when

suddenly a tremendous swelling took place over the antrum and

emphysema extended over the head, and the following morning it was

pretty general, extending to the other side. Fortunately, she came

out of it without any untoward results. I do not know what hap
pened in this case, whether I did not get quite into the cavity, and]
the cannula may have been not quite through, so that the solution
may have gotten into the cellular tissue of the face. That was my
impression at the time. Every time I have punctured an antrum I
have had that case in mind and been quite sure first that I was well
in the sinus before starting irrigation.

In regard to the use of air after introducing the cannula into the
antrum, I doubt whether that is a wise thing. I believe it is always
safer to produce suction first to see if there is any secretion in the sinus
and then irrigate with normal saline solution. I believe air is a

dangerous thing to use.

DR. GEORGE FETTEROLF, Philadelphia:
In view of the many fatalities which have been reported, I have

for many years refrained from injecting air through the cannula. To
avoid this possibility it is necessary to be sure that the cannula is.

patulous and that its point is not embedded in the lining of the sinus.
To determine this, I pass a small Yankauer flexible Eustachian bougie
through the cannula after the latter has entered the sinus. If the

tip of the bougie passes well beyond the end of the cannula I feel safe.
If it does not, either the end of the cannula is embedded or it is plugged
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with a bit of bone picked up in going through the nasoantral wall.

By obvious maneuvers these possibilities are eliminated and when the
cannula has been proved to be free, irrigation is proceeded with. If
then trouble should follow, one can feel that all possible precautions
have been observed.

A second point is this: It is well known that the interior of the
sinus is frequently traversed by ridges of mucosa-covered bone. I
believe that in some of these accidents the point of the cannula may
have pierced the mucosa of such a ridge located so as to be in line
with the entering point. The presence of such a ridge cannot be
determined beforehand, but I think that the potential presence of
such a structure always should be kept in mind.

DR. FRANK R. SPENCER, Boulder, Colo.:
I can appreciate some of Dr. Chamberlin's difficulties. One of my

assistants lost the tip of a conchatome. He was doing a radical

operation on the maxillary sinus. He was able to remove it by
twisting a piece of gauze in the sinus and withdrawing it. On two

occasions I have lost one of the tips from a gouge during a septum
operation. I could see it and remove it easily each time.

On another occasion, while irrigating theIcft maxillary sinus of a

nurse employed in our office, I wanted to avoid using air. I knew of
the dangers that had been reported in the journals. Evidently the
needle became engaged under the mucous membrane, and, following
the completion of the irrigation with the solution, air made the cheek

bulge. I shut off the air immediately, but the nurse developed marked
emphysema of the cheek. It took a long, long time for the emphy
sema to disappear. It was ten days before she was better. She was

reasonable about it, but her sister and brother-in-law were not. They
would have made it embarrassing if the nurse had not understood
the difficulty. With her cooperation it turned out all right.

DR. CORNELIUS G. COAKLEY, New York City:
I too have had the misfortune to have a part of the Hartmann

forceps break-not become disengaged at the joint, but for the shank
to break during the time I was making a large naso-antral opening in
the right maxillary sinus. The radiograph immediately showed it
was there. This young man's antrum was one of those that descend
considerably below the floor of the nasal fossa. The mucous mem

brane within that antrum was enormously thickened and semipoly
poid, and all the fishing I could do, with the use of magnets and so

on, failed to remove that part of the instrument. We did not open
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that antrum underneath the cheek to explore and get rid of the
foreign body. He went home to the Middle West and continued the
treatment of his maxillary sinus. He returned in about eight or

nine months, as I recall it, at which time much of the polypoid swell

ing had gone down and part of the instrument was still present,
'apparently in the same position. We had little or no trouble in

passing a hook curette down the anterior margin of the opening and

dislodging and removing the instrument.
Quite recently we had another accident which I would like also to

report: Following a mastoid operation, a boy, eight or nine years of

age, was exceedingly delirious as he was coming out of the anesthetic.
The nurse reported it and we asked that he be given a hypodermic of

morphine in order to quiet him. Two nurses and the father of the

boy were present. The two nurses could not manage the child. The
father volunteered to help and held the leg of the patient while one

of the nurses gave the hypodermic injection. As the needle went in,
the boy gave a sudden jerk of his leg, the father did hot hold it and
the needle broke off in the skin. There was no evidence of infection
on the next day. You could see where the needle was inserted and
I consulted one of the best surgeons we have in New York as to what
we should do. He said, "Let it alone." The father knew what had
happened and the mother too, so we let it alone. The boy's mastoid
healed up and he left the hospital. Six weeks later the father and
and mother wanted that needle removed and they employed a surgeon
to explore the region where the x-ray showed the needle was still
in position. After exploring for an hour and a half he failed to find
the needle.

The second case was that of infection following treatment of the
antra, which I think is very important. I think the people who use

needles for injecting and washing out maxillary sinuses are much
more apt to get into trouble than those who use a larger cannula with
not so pointed an end. I think it is perfectly possible for the needle
to puncture the opposite side of the mucous membrane and do it
more readily than would a blunter instrument. Also, I think the
danger in a needle is caused because it is straight and you are going
in at an oblique angle. You pass through the bone and these thick
ened, inflamed membranes may be affected, for you are running
through that edematous tissue; the point of your needle may be
imbedded instead of passing through into the cavity of the maxillary
smus.

My teaching is that, after the instrument is passed in, it should be
moved to see that the (end is free. You can get a sense of pressure
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at the end of your cannula if it is up against the opposite wall and

you do not get that sense of freedom when you have passed through
the bone and the end of your cannula is still within the mucous

membrane and has not perforated into the actual cavity that exists
in the maxillary sinus.

Then the next step, I think, is most important. I never inject air

except what air might be in the tube and in the cannula, but I take

my fluid and I know from the amount of pressure that I have to use

whether the end of that tube is in a cavity or whether it is up against
the opposite membrane or has not penetrated through. The amount
of pressure one uses is an indication as to whether the tip of your
cannula is free or whether it is blocked by the opposite membrane or

has not passed through the proximal membrane.
We have these accidents happen to the young intern. There is

scarcely an intern who comes into our service that, sometime or other
during his service, had not had fluid in the orbit or fluid in the cheek
as the result of improper placement of the cannula or too great or

improper force used in the irrigation. Fortunately, we have never

seen in one of these cases any suppuration following the passage of
fluid through either the orbital tissues or the tissues of the cheek, in

spite of the fact that all have been marked suppurative cases. The
edema passed off in two, three or four days. With the possibility of
infection, we realize those precautions which I have mentioned are

worth keeping in mind.

DR. LEWIS A. COFFIN, New York City:
Trouble not infrequently comes from one not having been suffi

ciently forethoughtful in making a careful study of the face. In
most faces the area over the antrum seems to be vertically convex;
whereas there are cases in which the face in this area and direction
seems straight or even concave, in which event it is very easy, in

puncturing the lateral wall of the nose, to have your cannula emerge
from the nasal cavity anterior to the superior maxillary bone. Dr.
Schaeffer has pointed this out.

As Dr. Coakley suggested, I use a large cannula and trocar for
most of my punctures, but I really like the Myles chisel for making
an opening, after which, with a small cannula, you can wash out

easily and for a considerable time, long enough at least to determine
if more radical work must be done.

Speaking of Myles' chisel, when first on the market some were so

constructed as to take out a piece of bone both when tapped into the
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antrum and when tapped out. In using one of this construction

onetime, the cutting head broke from the shaft of the instrument when

cutting out and dropped into the antrum. I adopted the plan just
recommended by Dr. Coakley and let it alone. I was in touch with
this man for several years and no trouble ever occurred from the

presence of the piece of steel in his antrum.

In regard to the matter of getting air into the tissues, I should
think the use of a Yankauer bougie, as suggested by Fetterolf, a good
thing. After I have washed an antrum with saline solution I fre

quently wish to use some concentrated solution, such as silver solu
tion or lipiodol, and want the antrum tolerably dry to secure which
I use air. I have never had trouble, but I never do it that I do not

think of the trouble that we have been warned of. Pressure does not

always mean that the cannula is not free in the antrum. Back pres
sure felt in the syringe may be caused by plugging of the natural

opening by thick mucus, swollen membrane or polypi.
The pressure becomes less daily as improvement takes place. The

practice of using the larger or chisel opening avoids pressure from
this cause.

DR. JOHN F. BARNHILL, Indianapolis, Ind.:
The speakers have not indicated the part of the antrum into which

the puncture was made. Operators use different methods: Some
enter through the normal opening, others puncture under the inferior
turbinate. If one punctures through the normal opening or near the
normal opening which is already closed, and then irrigates through
the same cannula with which the puncture is made, it is evident that
all the pressure used will be pent up in the antrum and that an accident
such as has been reported may follow.

I have had one accident in which water entered the orbit from

puncture and irrigation through the ostium maxillaire. Since then
I have never followed this method. I believe we should always enter

the maxillary sinus under the inferior turbinate. A good rule after

puncturing the antrum is to enlarge the opening, even though it be
an acute case, since more than one irrigation usually is required, and
a large primary opening faciiitates immediate drainage, obviates

danger due to irrigation and does not require subsequent rasping.
Concerning the question of losing broken instruments in the antrum,

I have a positive feeling that when a body is lost we should recover

the lost part at once. If we cannot recover it through the opening
we have already made, we should make an opening through the



216 UNUSUAL ACCIDENTS IN RHINOLOGICAL SURGERY

canine fossa (Caldwell-Luc operation) for that purpose. To allow
the patient to go home carrying such a foreign body in the antrum,
exposes the operator to risk of suit for damage. I know of one such
instance.

DR. THOMAS E. CARMODY, Denver, Colo.:
In regard to these accidents, Dr. Barnhill has covered part of what

I had in mind, but there are three places where you may have puncture
taking place, depending on the kind of needle you use. The needle
we use is the modification of the old Gleason, I believe, with which we

puncture under the inferior turbinate. You may go out into the
face or up into the orbit and, with a straight needle, you may go
through the posterior wall. I have had both forms happen to me.

I have gone into the face on two occasions-of course, we try not to

make the same mistake twice, but I have-and I have gone into the
orbit and in both cases it happened in the hospital where we did not

have compressed air, so we injected fluid. In the case of puncture
into the orbit, it was in a child where the maxillary sinus was quite
small.

Going through the posterior wall is one thing that happened to an

associate of mine. He got a great deal of emphysema. It happened
that air was injected in that case. The patient complained of a

great deal of pain in the side of the head. In the other cases, of

course, the swelling disappeared within a few days, as mentioned by
Dr. Coakley, and there was no further trouble.

My associate recently lost a portion of a rasp in a maxillary sinus.
We have to be careful with the rasps. Possibly he made a little too

much pressure on it, so that it fractured. That might happen to any
of us, but many of us are a little bit careless, I think, in applying the
instrument.

Using the straight trocar, we sometimes force off the mucous mem

brane and cause trouble in that way. If you are using the curved
trocar as we use it you are likely to go right through the mucous

membrane and periosteum, but you may do what Fetterolf called
attention to-you may puncture the membrane on the opposite side
and again get into trouble.

Another thing Dr. Coffin called attention to is the thickness of the

pus that we have in puncturing for the first time in some of these
cases. The pus, being so thick, creates great force and causes a great
deal of pain. You can overcome that by enlarging the opening or

going back with the trocar and making another puncture. I think
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the objection to puncturing in the middle meatus, or going through
the natural osteum, is that we may injure the membrane around the
natural osteum and get scar tissue which will later cause us trouble.

DR. MAX A. GOLDSTEIN, St. Louis, Mo.:
I think the whole question of the antrum, especially in acute

cases, is largely a matter of physics rather than technic. The physics
of the relationship of the trocar to the antrum wall is the relationship
of air to the surroundings of the trocar. In other words, it is my
practice to make a sufficiently large opening in the antrum before the
trocar is introduced. If you have a trocar in place in the antrum,
whether you pump air in or not, you run less risk if the opening is

large enough to fit the trocar loosely. If it fits too snugly the chances
are that your air has no possibility of escape through the antrum wall
beside the trocar.

I believe that if it was the usual practice to make a sufficiently large
opening in the antrum wall that there would be a minimum of acci
dents following air injection and the production of emphysema.

DR. CHAMBERLIN (in closing) :

It is certainly gratifying to have so much discussion. Evidently
there have been other accidents, and these reports have struck a

sympathetic note. I will try to answer some of the questions brought
up as carefully as I can.

In answer to Dr. Bryan, in regard to the use of suction: There are

several objections in my mind in regard to suction. In the first place,
if your fluid has not entirely filled your antral cavity, it is very easy
to see how your needle may lie with its point above the fluid level
so that you will aspirate and get no pus. . Again, if this pus is very
thick, as it not infrequently is, it will not pass through the needle.
Shortly before coming away I washed out a mass of pus which in
the pus basin looked like nasal polypi. It did not prove to be organ
ized polypi at all, but extremely viscid pus. So if the pus is very
thick and you make aspiration, you will obtain no result from so'

doing. I think this has been the fallacy in making suction. The

fallacy has also been proven in cases of brain abscesses. The prac
tice of making aspiration used to be, and unfortunately still is, common

among many surgeons. If the pus is very thick a negative diagnosis
is made, whereas the abscess is there but has been overlooked.

Dr. Fetterolf spoke of the partitions which are not infrequently
found in the antral cavity. The glovelike cavities which exist in the
antrum as the result of the partitions sometimes partially close off
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certain portions from communication with the rest of the antrum, but
do not close them off entirely. The possibility of the needle striking
one of these partitions did not occur to me when I spoke of the possi
bilities of the origin of this emphysema.

Fetterolf's suggestion of passing the flexible bougie through the
trocar is interesting to me. Air emboli, with sudden death imme

diately after the injection of air, have been occasionally reported.
Fortunately, I have not had one of these.

Dr. Spencer spoke of losing the point of the chisel in a septum
operation. Two or three times I have pulled out the Ballinger swivel
knife and found the blade missing, but it was usually not difficult to

recover.

If Dr. Coakley had been dealing with this patient I am sure he would
not havewaited. Leaving a small piece of steel in the cavity of the
antrum would do no especial harm, but I am quite sure that all of Dr.

Coakley's arguments would have been of no avail with this patient's
wife. As I have said before, "The female of the species is more deadly
than the male." The hypodermic accident which Dr. Coakley spoke
of is not uncommon in any hospital. Dr. Coakley also spoke of
the use of the needle in washing out the antrum. Possibly my refer
-ence there was misleading. I did not use a needle, but a Fein antral

trocar, which is much the same as a needle and has a fairly blunt
point, also a handle which one can grasp. The rubber tube is attached
to the opposite end. One grasps the trocar with both hands and
rests them upon the cheek as the needle goes through the antral
wall. The absence of resistance indicates the fact that the point is

resting in the antral cavity.
The question of fluid versus air is a question which I discussed in

my paper. One realizes, of course, that there is a possibility of

spreading infection by either method, air or water; but it has always
seemed to me that there was much less danger of introducing infec
tion by the use of air than by the use of water. The bony plug

.

which Dr. Coakley referred to, if it happens to lodge in the tip of
the needle, can be easily disengaged by running a wire through the
needle and so forcing it out.

In regard to force in these cases: Oftentimes a considerable
amount of force is necessary. With this procedure, with the needle
entering through the inferior meatus, first the air and then the water
afterward are forced out through the natural opening. If this natural
opening is small, or if it is overhung by polypi or polypoid tissue, or

if the pus is thick, quite naturally, considerable force will have to be
used in forcing either air or water through.
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Dr. Coffin's reference to the anatomy is certainly very timely.
Anyone who has dissected or examined a large number of heads will
realize the great variability in the shape and size of the antrum. Not

infrequently there will be a very decided difference in the two sides,
the antrum on one side being much smaller than the antrum on the
other.

Possibly it would be of advantage even in so simple a procedure
as puncture of the antrum to have x-rays taken. That would make
a rather formidable procedure of what usually is a relatively trivial

undertaking. In fact, it is our habit to wash out antra in the office

frequently. So, as a rule, we think no more of it than any ordinary
treatment of the nose.

Dr. Barnhill refers to the location where the puncture is made.
The puncture was made in the usual position, beneath the attach
ment of the inferior turbinate. That is the location which is adopted

- by practically all rhinologists at the present time. So far as I know,
Killian is practically the only one at the present time who still adheres
to the puncture through the middle meatus. I think the danger of

puncturing through the middle meatus is apparent to anyone who
has made a careful study of the anatomy of the antrum. Killian
makes this puncture with a curved needle. Of course, one can

perform an irrigation through one of the natural openings, but the

accessory opening occurs only in 10 to 15 per cent of cases and one

consumes a great deal of time in hunting for the natural opening in

'many cases.

Dr. Barnhill's suggestion of making a relatively large opening
through the inferior meatus at the time of the operation also occurred
to me. For instance, if we make here a large opening with the
-chisel at the time of our exploratory puncture instead of puncturing
'with the needle, we have an opportunity to subsequently irrigate
with a smaller cannula. Then we have not only an opportunity for
the entrance of the water through this opening, but we also have an

opportunity for the return flow of water, not through the natural
-opening in the middle meatus, as we would have when a needle

puncture was made, but through our artificial opening in the inferior
meatus.

I think Dr. Barnhill's reference to leaving the foreign body in situ
in the antrum, and allowing the patient to go to someone else subse
-quently, is very timely. This certainly might result in a damage suit.

Dr. Carmody refers to the places where puncture can be made. I
have answered this question before. Irrigation can be made through
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the natural opening, through the middle meatus or the inferior
meatus. Practically all rhinologists are agreed that the puncture
should be made in the inferior meatus.

Dr. Carmody also referred to the loss of a rasp. A point I would
like to refer to is that we should be careful to look over our instru
ments before we use them. Fortunately, this instrument which I
used was sent to Mr. Mueller for repair just before and this was the
first time that it had been used subsequent to its having been repaired.
The instrument was in perfect condition.

Dr. Goldstein says he always makes a large opening unless he is

making simply an exploratory puncture. This was an exploratory
puncture. Of course, in subsequent treatment, where the antrum has
to be irrigated repeatedly, I do make a large opening.

For the information and interest of the society, I should like to

ask all of those members of the society and guests who inject air
before injecting water in an exploratory operation of the antrum to,

raise their hands. How many inject water first? I see the "wets"
have it.

I wish again to thank you very much for your helpful discussions.

"



THE VARYING SYMPTOMATOLOGY OF CHRONIC
MAXILLARY SINUSITIS, DEPENDING ON

THE PATHOLOGY PRESENT

FRANCIS P. EMERSON, M.D ..

THE pathology of maxillary sinusitis has been worked out by
Dmochowsky in adults and confirmed by Dean in children. On
this basis it would seem as though the time had arrived when we

might attempt a clinical classification of symptoms based on the

pathology present at the time, not only for diagnostic purposes but
.also as influencing our prognosis and treatment. This is of

particular importance, as the writer believes that certain pathologic
conditions in maxillary sinusitis are the basis of chronic invalidism
or may cause death. Moreover, it should be possible to determine
and remedy such conditions in time to save the patient. Such
cases are not infrequent, and it is a practical question to not only
make a diagnosis, but for rhinologists to come to some agreement
on how such cases' should be treated. For this purpose, let us

analyze the accepted classification of chronic maxillary sinusitis
to determine what cases give symptoms over which we need have
no concern, and what cases require immediate and radical surgery.

CHRONIC MAXILLARY SINUSITIS AS THE RESULT OF A CATARRHAL
PROCESS

In chronic, catarrhal, maxillary sinusitis we have symptoms that
are the result of an infection of low virulence, which involves the
surface mucosa and is practically never associated with systemic
complications. With such cases the important thing is to see

that the patient is not left with a thickened antral membrane,
which in most cases cari be done by restoring the lymph and
blood supply in the nares.

Pathology. Zuckerhandl describes a catarrhal inflammation as

one that is characterized by a serous infiltration of the mucosa

whereby the membrane is increased in thickness some ten or

fifteen times and appears jellylike. The exudate varies in amount
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and is mostly mucus. His opinion was formed on' postmortem
findings. Uffenorde accepts this classification and applies it to all
the sinuses. Hirsch questions whether there is a serous exudate
or an infiltration, but otherwise accepts the definition.

Symptoms. In chronic, catarrhal, maxillary sinusitis the promi
nent symptom is a persistent, unilateral or bilateral discharge.
This may be diminished in amount, owing to infiltration of the
mucosa about the ostium and to the thick, mucoid character of
the discharge. Pain and discomfort are rarely present. On
account of the impaired drainage and the absence of symptoms
directing attention to the antrum, chronic, catarrhal, maxillary
sinusitis is usually overlooked, or neglected, until reinfection is
followed by empyema.

Whether due to lack of aerat ion or to a low-grade infection
there is increasing evidence that there are often many referred

pains that result from such pathology, such as a general tightness
of the head or through the eyes, pain over the eye or side of the

head, inability to concentrate, etc. In addition, there is an

increased susceptibility to colds and they are more persistent.
As the pathology is confined to the mucosa, there is no history of

systemic complications from acute exacerbations of a chronic,
catarrhal process.

CHRONIC MAXILLARY SINUSITIS AS THE RESULT OF A SUPPURATIVE
PROCESS

Clinically, this form of chronic maxillary sinusitis can be
divided into three classes:

1. Those showing a thickened membraneand free pus.
2. Those showing a thickened membrane and no pus.
3. Those in which the lining membrane is undergoing a retro

grade, degenerative process, and in which the secretion is serous

or gelatinous.
(1) CHRONIC MAXILLARY SINUSITIS WITH A THICKENED LINING

MEMBRANE AND PUS (EMPYEMA). Before an empyema occurs

there has usually been a gradual thickening of the nasal mucosa,
as the result of an hypertrophic process or a previous suppuration
secondary to some dental cause, which has impaired drainage to
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such a degree that a virulent process has resulted in a partial or

complete closing of the natural opening.
Symptoms. With a thickened membrane and pus present, in

the chronic form of maxillary sinusitis, there may be but few

symptoms beyond the purulent nasal discharge and the pharyngeal
irritation. With any exacerbation of the chronic process there is
discomfort over the affected antrum, or even pain, with an increase
in the unilateral discharge, although marked pain is rare. The
affected side of the head may ache or supraorbital neuralgia may
be present. In the afternoon there mayor may not be an increase
in temperature of 1 °

or 2°. The character of the discharge varies.
from a fetid secretion, due usually to dental necrosis, to a muco

purulent or purulent type. If there has been a purulent discharge
over some time, there will be dryness of the mucous membrane
over which it passes. Such patients will often complain most of
their throats, and the difficulty in keeping them free from thick
secretion or crusts. Often there is a persistent cough on lying
down and marked pharyngitis. The sense of smell is not often
disturbed unless there is an associated ethmoiditis or marked

swelling of the middle turbinal that shuts off the upper vestibule
of the nose. In many cases the progress of the disease may be
characterized by a unilateral discharge and marked myositis

- affecting different muscle groups. As the pathology is found

largely in the mucosa' and connective tissue, secondary involve
ment of distant organs is not so common, although acute exacerba
tions may be followed by disastrous results, especially in organs the
seat of some chronic inflammatory process. Again, when empyema
is present, this does not preclude a previous chronic inflammation
and blood-stream infection that makes the opening of such an

antrum dangerous, as distinguished from the opening of an acute

empyema when the mucoperiosteum is not involved.

CASE I.-Antra with a Thickened Membrane. Rev. H. A. A., aged
forty years, American, married. Referred by Dr. S. on account of
continued headaches, April 13, 1925.

Past History. Pneumonia, appendicitis, jaundice, pleurisy. Meas

les, pneumonia, appendicitis and jaundice. The patient also had had
two or three attacks of what he called pleurisy, lasting several days,
with a previous infection of his right antrum. At this time he gave a
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history of a cold for three months, with pain in the head and right
nasal discharge on leaning forward for one month. Head pain inter
fered with mental work. He had catarrh until he went to college, but
not since. There was a history of tonsillitis as a child, with a tonsil
and adenoid operation in 1920. He had thick nasal discharge in the

mornmg.
Examination. Septum to extreme right. The right antrum was

dark on transillumination. Temperature 99.8° F.; pulse, 84; respira
tion, 24.

Diagnosis. Right chronic antrum with an acute exacerbation.
Treatment. The right antrum was opened under gas-oxygen anes

thesia and a wide opening made in the antronasal wall and sinus irri

gated with warm saline. That night patient was chilly and had a

temperature of 103 ° F., with considerable pain in his head and thick

discharge. The following day the temperature continued and irriga
tion was followed by thick purulent discharge. The patient now com

menced to complain of cramps in his right leg and extreme pain on

moving it. On the third day the leg pain became worse and a surgeon
made a diagnosis of an embolus and said amputation would be neces

sary'. That night the patient died suddenly.
NoTE.-Although the patient gave no history of an acute exacer

bation for three months, yet there was probably an active infection of
the deeper tissues present at the time of the operation. A diagnosis
of empyema would have been made without the history.

(2) CHRONIC MAXILLARY SINUSITIS WITH A THICKENED LINING
MEMBRANE AND No PUS. Symptoms. When a thickened mem

brane is present in the maxillary sinus without the presence of

pus, there are no symptoms except following acute exacerba
tions which simulate a nasopharyngitis, but are apt to be more

prolonged. With acute exacerbations there may be an uncom

fortable feeling on the affected side, but the rule is that all

subjective symptoms are absent. In the early stages there will
be a unilateral mucoid discharge and the nasal mucosa will be

injected on the affected side. In some cases there is a history that
several years ago there was a purulent discharge which of late
has been watery. There may be no temperature or it may be
elevated 1 °

or 2°. There mayor may not be tenderness over the
canine fossa on pressure. In the same way, pain over the eye or

side of the head mayor may not be a prominent symptom. There
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is usually sensitiveness to palpation of the gland under the angle
of the jaw. The roentgenogram shows a thickened membrane.
On account of the absence of subjective symptoms and of free pus
in the antral cavity, its relation to systemic complications is often
overlooked. It is in these cases that a careful history, told in the

patient's own way, will show over a long term of years that his
so-called colds have been followed by bronchitis, myositis, arthri
tis, etc. This is important, for a blood-stream infection having
already occurred, acute exacerbations of the chronic process in the
antrum have been followed by myositis, erysipelas, arthritis,
endocarditis, glomerulonephritis, serous labyrinthitis, involvement
of the gall-bladder, appendicitis, etc. These complications are

more common in this form of sinusitis than when an empyema is

present. If, following an acute' exacerbation, there is a difference
in pressure over the canine fossa some three or four weeks later,
it is probable that a rarefying osteitis is present in the antral wall,
and such cases are almost sure to have serious complications when
ever the patient's resistance is lowered, if such a history has

preceded it. While a thickened membrane may exist for years in
the antrum without symptoms, except those of repeated colds,
if there is a history showing systemic infection, such pathology
in the deeper structures of the wall of the antrum may be followed
by complications that eventually may lead to chronic invalidism
or death. These cases are not uncommon, and the symptoma
tology outside of the referred pains is almost wholly that of the

systemic complications that have resulted from the blood-stream
infection following acute exacerbations of the local process.

Pathology. When thickened membrane is present in the

antrum, and no pus, the pathologic examination, where systemic
symptoms have followed acute exacerbations of the sinusitis, has
shown chronic inflammatory reaction of the mucosa and periosteum,
with a noticeable increase in the fibrous tissue. Invasion of the
bone and thickening of vessels entering the bone may occur.

CASE H.-Antra with Thickened Membrane. Mrs. T. J. C., aged
fifty-two years, housewife, American. Seven children. Referred

by Dr. T., September 15, 1926, for cause of recurring eruption on her
chin.

15
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Past History. Rheumatism, appendicitis, tenderness over the gall
bladder, skin eruption, erysipelas. She has had frequent sore-throats
for thirty years. An eruption on her chin, 2 x 4 em., has been rebel
lious to treatment and after healing would recur following her sore

throat. Nine years ago she had a severe attack of rheumatism and
her knees were put in splints and she has been lame at times since.

Fatigue was marked. Following her last sore-throat she was sensitive
over the gall-bladder. One year ago erysipelas, commencing on the
left side, spread over the entire head with a temperature of 1050 F.
She has considered herself an invalid for five years.

Examinations. Transillumination of the sinuses showed the left
antrum dark with eye reflex absent. There was pus in the nares on the
same side and mucosa injected. The glands on the left side were

palpable. The antrum was sensitive to pressure (no recent exacerba

tion.)
X-ray. There was increased density of the left maxillary sinus and

a highly calcified area on the left side of the frontal sinus, with -an

area of infection on the left lower incisor.
Clinical Diagnosis. Left maxillary sinusitis with a thickened

membrane and osteitis. Chronic tonsillitis.
Operation. September 29, 1926, at Brooks Hospital. Atropine,

1 �o gr. Gas-ether anesthesia. A postnasal packing was inserted.
The usual incision and entrance to the left antrum was made through
the canine fossa. The mucous membrane lining was found thickened.
The naso-antral wall taken down and packed with vaselin gauze. The
incision was closed by three catgut sutures and the postnasal packing
removed. Tonsillectomy was performed and a closed abscess found
in the right tonsil. One suture was required in each fossa. Pressure

bandage applied.
Postoperative. She had pain in her face, which was marked, with

decreasing intensity for three weeks following the operation. She
was dismissed free from symptoms on November 30, 1926.

NOTE.-May 6, 1927. The patient has had a good winter and is in
better physical condition than for a long time.

CASE IlL-Antra with Thickened Membrane. Mrs. A. A. D., ;'ged
fifty-eight years, housewife, American. Referred by Dr. R. on account

of severe headaches and continuous afternoon temperature, May 10,
1925.

Past History. Membranous croup (?) at the age of twelve years.
Bronchitis each fall, mastoiditis. The patient was never strong, and
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fifteen years ago had grippe three times in successive years and several
attacks in later years. She had diphtheria when twelve years of age.
Ten years ago the patient had an attack of shingles and bleeding gums
and from this time she dates her trouble. She has had chills at frequent
intervals for ten years without acute infections accompanied by pres
sure in the head. Vertigo and burning pain over the right eye. She
had throbbing pain back of the nose which comes on after being up
for an hour or two, then the nares would .fill, followed by purulent dis

charge. The discharge of late has been thinner and more mucoid.
There would be an afternoon temperature of 100° F. for weeks, loss
of appetite, insomnia and, marked nervousness until the discharge
took place. She has lost 40 pounds. Two years ago there was a

left radical antrum and exenteration of the ethmoid cells, with no dis

charge since, but a constant recurrence of chills, temperature, head

ache, nervousness, loss of appetite and insomnia. Abscessed tooth
removed one and a half years and two years ago.

Examination. Patient consulted the writer May 10, 1925. She is

poorly nourished, nervous and apprehensive, and looks ten years
older than her age. The left ethmoid cells and antrum have been
exenterated. The frontal sinuses were negative. The right ethmoid
cells exenterated and the sphenoid was opened. The right antrum .

was tender on pressure. Transillumination was negative. There was

no free secretion in the nares or postnasally. Physical examination
was negative.

X-ray. The right antrum contains thickened membrane.
Clinical Diagnosis. Right chronic maxillary sinusitis, chronic ton

sillitis.

Operation. October 20, 1926. At the Massachusetts Women's

Hospital. She was given atropine, 1 � 0 gr. Gas-ether anesthesia.
Postnasal packing was inserted. The double radical antrum opera
tion was done, incision being made in the usual manner, through the
canine fossa. The mucous membrane of both antra was found slightly
thickened and stripped readily from the bone. The left antrum showed
the naso-antral wall had been opened by a previous operation. Vaselin

gauze packing was used and the incision closed with two catgut sutures.

Postnasal packing removed. Tonsillectomy. One suture required
in the right fossa. Pressure bandage was applied.

NOTE.-Premature senility is a bad surgical risk. This patient had
a cardiac attack on the third day following operation. Since then she
has steadily gained and been free from chills, temperature and head
ache. As cold weather came, an acute infection involved the antrum
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with a temporary return of her symptoms. This has happened several

times, as is usual in these chronic cases for the first year. Between
attacks she is free from symptoms and has gained 7 pounds.

CASE IV.-Antra with Thickened Lining Membrane and Beginning
Degenerati1)e Changes. Mrs. J. B. A., aged fifty-four years, housewife,
American. Referred by Dr. M., June 24, 1925, for nasal obstruction.

Past History. Bronchitis, asthma, grippe. The patient had scarlet
fever twenty-three years ago, grippe several times, and colds and
bronchitis. The latter not as often as formerly. Fatigue was marked.
There was a history of asthma for twenty years.

Examination. Septum to right. Left mucosa injected. Left
middle turbinate has been partially removed. Transillumination
was dark over the left antrum and the eye reflex not present. There
was more discharge from the left nose. There was more tenderness

'

over the left canine fossa. No adenopathy. The tonsils showed
chronic infection.

X-ray. All the sinuses were clear except the antra, in both of
which there was a very slight thickening of the membrane. On the
left there was sclerosis of the bone under the lining, suggestive of some

previous infection.
Clinical Diagnosis. Right chronic antrum with - degenerative

lining membrane. Left chronic antrum with thickened lining mem

brane and osteitis.

Operation. June 30, 1925, at Brooks Hospital. Atropine, Tio gr.
Gas-ether anesthesia. The double radical antrum operation was done.

Polypoid membrane found in both antra. Vaselin gauze packing.
Incision sewed whh catgut sutures. Tonsillectomy. Two sutures

required in the left fossa.

Progress. April 15, 1926. Twenty-two months after operation
the patient states that she has had but one attack of asthma and has
had a better winter than for years. No antral discharge.

CASE V.-Antra with Thickened Membrane. Mrs. H. S. D., aged
thirty-two years, housewife, American. History of neuritis, myositis,
appendicitis and frequent colds. Referred by Dr. C., May 13, 1926,
for neuritis in arms and shoulders and frequent colds.

Past History. The patient had had grippe, and rheumatism for
three months, and myositis several times. Measles, mumps and

whooping-cough as a child, and later typhoid fever. There was a

history of grippe and rheumatism for three months followed by lame
ness and pain in her arms and shoulder. Her throat was rough without
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hoarseness and acute exacerbations have been accompanied by otalgia.
There was a thick discharge in the morning with bad breath. Fatigue
was marked. The hearing was poor in the right ear and a singing
tinnitus was located in the head. There was a loss of 12 pounds in

weight. An operation twelve years ago was followed by prolonged
bleeding. There was a history of an ectopic pregnancy operation
and appendectomy.

Examination. Septum to the right, adenopathy, especially on the
left side, with tenderness on pressure. Right maxillary sinus trans

illuminates poorly and is sensitive to pressure. There was no post
nasal discharge. The third tonsil was enlarged, especially on the left
side. Both membrana tympani were indrawn. Light reflex broken
with thickening of the posterior fold and over Schrapnel's membrane.

X-ray. Right antrum was more dense. The teeth were normal.
Diagnosis. Chronic tonsillitis. Right chronic antrum with ostei

tis (?).
Operation. May 15, 1926, at Brooks Hospital. Atropine, rio gr.

Gas-ether anesthesia. Postnasal packing was inserted. The right
radical antrum operation was done and vaselin gauze packing inserted.
The incision was closed with two catgut sutures. Tonsillectomy. One
suture in the right fossa, two in the left. The postnasal packing was

removed and a pressure bandage applied. The patient was a poor
breather through the entire operation. The pulse remained normal.

Progress. One year after operation patient reports a gain in weight
of 22 pounds, and is now free from general symptoms. There has
been no antral discharge until a recent infection. Patient was mar

ried seven years and on account of poor health she had decided that
there was no prospect of having a family and adopted a child. Patient
expects to be confined in June.

CASE VI.-Antra with Thickened Membrane. Mr. J. L. A., aged
thirty-eight years, engineer, married. Referred by Dr. S. on account

of vertigo and deafness June 16, 1922.
Present History. The patient has had quinsy sore-throat, bron-'

chitis, labyrinthitis and neuritis of the eighth nerve.

Past history of measles, mumps, diphtheria, scarlet fever, bron
chitis, quinsy sore-throats. Tonsil and adenoid operation was done
eight years ago. Patient had been working until late at night for
some time, when he was taken with an acute infection on April 6,
accompanied by pain over the right eye, temple and in front of the
ear. The hearing was impaired slightly for a few days. There was

nausea and vomiting. The canal and auricle were swollen with a
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blister at the entrance to the canal. Patient was confined to bed four

days. On getting up was dizzy and could not walk without support
and since then there has been a marked tinnitus. There was no prev
ious aural history. Saw a prominent anurist May 10, who did the

Barany tests and made a diagnosis of eighth-nerve deafness. There was

no previous history of stomach trouble. June 16, over two months
later, Mr. A. consulted the writer, complaining of still being unstable
and of pressure in the ears, with a tendency to fall to one side. The

Barany test was negative and the ears feel stopped up. Tinnitus was

like steam. The vertigo was slight and not influenced by the position
of the head. There was no nystagmus.

Examination. Both membrana tympani indrawn and in contact

with the promontory. High deviation of septum to the right. There
was a previous fracture between quadrangular cartilage and the maxil

lary ridge. Transillumination too clear over the right antrum.

Clinical Diagnosis. Infectious herpes zoster oticus with serous

laborinthytis following an acute exacerbation of a right chronic
antrum.

X-ray. Increased density over the maxillary sinuses, especially
the right, and the right ethmoid. Frontals normal. Teeth normal.

Operation. Right Caldwell-Luc at Massachusetts Eye and Ear

Infirmary. Ether anesthesia.
Examination. September 25, 1923. Free from symptoms and

hearing normal.

. September 25, 1923. October 17, 1922.
R L R L

25/25 W.V. 25/25 9/25 W.V. 25/25
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256 Cl
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32 L. L. 32 32 L. L. 32

CASE VII.-Antra with Thickened Lining Membrane. Mrs. M. Y.,
aged, forty-seven years, housewife, American. Referred by Dr. G.,
July 8, 1926, for injection of nerve on account of pain over the eye,
back of the ear and over the right antrum. Duration seven years.

Past History. Trifacial neuralgia five to seven years.
Present History. Trifacial pain intermittent in character, which is

present constantly as an ache, but is described as "shooting," with
exacerbations which may be brought on by wind, change in tempera
ture or acute infections. Three branches of the nerve were involved,
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which commenced as a pain over the right eye. There was right
unilateral discharge, but no bad taste or odor. Sense of smell was lost.
The right upper lip was sensitive. The discharge was thick and yellow
ish. The right ear was sensitive and hearing was diminished. The
canine fossa was sensitive to light and deep pressure on the right side.
She had insomnia, but had not used hypnotics as morphia made her
sick. There was loss of flesh at first followed by increase in weight dur

ing the last year. All the upper teeth have been removed. There
has been several operations through the nose and one through the
canine fossa. The pain was better for a time while the antrum was

discharging. The patient has been an invalid for the last five years.
Examination. The patient was poorly nourished, nervous and

apprehensive. Transillumination was dark over the right antrum

anteriorly, but clear through the base. The frontals were clear. There
was no anterior or posterior nasal discharge. She was sensitive to

light and deep pressure over the right antrum. Pain followed the
distribution of the trifacial nerve. The right upper lip was sensitive
as was also the right ear. The right nasal mucosa was injected. There
was an opening through the antronasal wall the size of a one-cent piece.

X-ray. On account of having had several operations on the antrum,
roentgenograms were not taken.

Diagnosis. Right chronic antrum with thickened membrane prob
ably not wholly removed.

Operation. August 11, 1926. The operative field was explored
through the right canine fossa. The antral cavity looked clear and
free from unhealthy granulations. There was an opening anteriorly
through the antronasal wall the size of the little finger, round, with
clean-cut edges. On examining the anterior and superior sinus wall a

thick membrane was found over one-third of its surface. This was

carefully removed, and the antronasal opening extended back to the

junction of the posterior antral wall. A vaselin strip packing was

introduced and the end carried into the nose. The cheek incision was

closed and a compression bandage applied. A shock enema was given.
Progress. August 30, 1926. Patient has slept all night since the

operation, is eating well and is free from pain.
NOTE.-This case had free drainage and aeration, but her symptoms

continued until the diseased lining membrane was removed. Although
her trifacial neuralgia had existed for seven years she had no pain
following the operation for five weeks. Two weeks after her return
home she had an acute infection with return of the pain. Since then
she is free from pain for a week following each treatment. This patient
should have been under observation for three or four months.
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CASE VIII.-Antra with Thickened Membrane. Mrs. F. S. D.,
aged fifty-two years, housewife, American. Referred by Dr. D. who
found evidence of some focal infection in the eyes.

Present History. Rheumatism for three months.
Past History. Mumps and chicken-pox as a child. As a young girl

there was a postnasal discharge, which was quite thick, but of late

years the discharge has been anterior and watery, especially on the left
side. There is a tendency to clear the throat. History of tonsillitis.
Since adult life there is a history of myositis at different times and
three years ago the knees were swollen, requiring bandaging, and at

this time there was soreness over the gall-bladder. The patient noticed

spots before the eyes six years ago on the left side and now for two

weeks in the right eye.
Examination. The patient was well preserved, of good color and

not old beyond her years. Her weight was normal. The septum
deviated to right. The mucosa was injected on both sides and there
was a slight amount of mucus on both inferior turbinates. Trans
illumination was more clear on the left side. The right tonsil shows

cryptic disease but no pus. The glands were palpable on both sides.
The phary nx was clear.

limcol. Diagno is. Bilateral chronic maxillary sinusitis with
thickened membrane on the ri h ide and beginning a trophic changes
on the left. id with no clinical vidence of teitis,

X-ray. The fron al in es appear' normal. The ethmoidal cells

appear' clear'. Th right maxillary in appear denser than he left.
Thi is more marked in the anteroposterior view than in Water'�

position. When only examining the picture from V\ ater's position,
and not knowing the history, one might almost say the appearance is
within normal limits.

Operation. November 23, 1926, at Massachusetts Women's Hos

pital. Atropine, TiD gr. Gas-ether anesthesia. Postnasal packing
was inserted. The right antrum was opened through the canine fossa.
The mucous membrane stripped readily from the bone. The naso

antral wall was removed, and the antrum packed with vaselin gauze.
The incision was closed with two catgut sutures. The left antrum

was opened also and the mucous membrane found thin and atrophic.
Vaselin gauze packing with two catgut sutures. The postnasal packing
was removed and a pressure bandage applied.

NOTE.-V\Then the thickened membrane has undergone atrophy so

that it is about normal in thickness, the roentgenogram is of but little
value. The hi tory with the local finding were sufficient for a diag
nosis.
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(3) CHRONIC MAXILLARY SINUSITIS WITH POLYPOID DEGENERA
TION. Pathology. On inspection after an opening through the
canine fossa the mucoperiosteal lining may look smooth, may be
covered with small, multiple abscesses, a polypoid mass be found in
the floor of the antrum or opposite the middle turbinal body and
the cavity may be filled with serum or contain a gelatinous mass.

The whole mucosa is undergoing degenerative changes, is thin
and shows chronic infection. Pus may be found between the

mucoperiosteum and the bony wall or an osteitis be present. There

may be a thickening of the wall of the bloodvessels entering the
bone. Sometimes the whole cavity is filled with mucus cysts.
While most cysts contain clear serum, occasionally one will con

tain mucopus tinged with blood. Polypi may be of the mucoid

type or contain a large amount of fibrous tissue, or become calcified.

Diagnosis. If we see the patient during an acute exacerbation
there will be evidence of a low-grade infection of the nasal mucosa}
on the affected side} with beginning atrophy. The discharge is
unilateral and serou. The ostium is larger than normal, from

atrophy of the urrounding oft ti ue. There i usually a lateral

phar rngi is. During the acute pha e bu not a an T other time
there is oren on pr UTe oyer the canine fo a although
there are exceptio 0 thi rule and the gland under the angle of
the jaw i en itive to pre ure and may how h -perpla ia. On

washing out the antrum a gelatinous rna s is often found or only
a serous fluid is present or the lavage may be negatix e. Transil
lumination of the diseased antrum is more clear than normal on

the affected side. The roentgenogram report is usually a thickened
membrane on the healthy side and is of value for its negative
evidence. If polypi are present, these may show in the picture.

Symptoms. These patients are usually free from symptoms until

they have an acute exacerbation, which they consider a cold, and
to which they are susceptible. The discharge, being serous, is
not noticed, and the symptoms are those of a subacute nasopharyn
gitis. The recurrence of these symptoms may continue for years}
or, in exceptional cases, the acute phase may be accompanied by
albumin in the urine and symptoms of general toxemia, as in the
cases with a thickened membrane. Usually, there is no pain over

the affected antrum. It is in these cases, where the thickened
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membrane is undergoing degenerative changes, that we so often
have vasomotor symptoms with the exacerbations, but, between

times, they consider themselves free from an infection.
Treatment. In empyema it is advisable to use every means at

our command to cure our patient with the least damage possible to

the tissues, in the hope that function may be restored without

resorting to a radical operation. In the type where there is
thickened membrane, or where this has undergone degenerative
changes, the mucoperiosteum is involved, and when we have

systemic symptoms following acute exacerbations of the local,
chronic, inflammatory process, the entire removal of the lining
membrane is the only treatment. This should be an interval

operation, not earlier than four weeks after an acute phase.
On account of the involvment of the deep tissues it is evident that

simple ventilation and drainage must be inadequate after a

blood-stream infection has occurred.

CASE IX.-Antra Showing Chronic, Inflammatory Changes in the

Lining Membrane, with Secondary Atrophy. Miss E. M. M., aged
twenty-seven years, American, nurse,

Complaint. Constant colds, specks before the eyes, with repeated
attacks of myositis.

Past History. Grippe, bronchitis, pneumonia, appendicitis, rheu
matism. Measles, mumps, whooping-cough, chicken-pox, bronchitis,
pneumonia, rheumatism, appendicitis and grippe. There was a his

tory of colds and bronchitis nearly every winter, with occipital head
aches as a child and laryngitis since fifteen years of age. There was a

tonsil and adenoid operation in 1923, and since then there has been
no loss of voice but patient gets very hoarse. There was a history
of bronchitis in 1923, with an acute appendix; there was no operation.
In 1920 she had lobar pneumonia, and in 1921 bronchopneumonia.
History of an acute antrum in 1921 and 1924 on the left side with

myositis in back and shoulders and a good deal of foot trouble (flat
feet). During the last two years has had constant colds and hoarse
ness, especially when tired, with repeated attacks of myositis. There
have been specks before her eyes which the ophthalmologist says is due
to infection, with headaches four or five times a week.

Examination. Left nasal mucosa was injected. Transillumination
too clear on the left side and through the base. There was no tender
ness on pressure. There was a palpable gland in the neck and no free
secretion in the nasopharynx. The right nares were negative.
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X-ray. The frontal sinuses are small. The other sinuses are per
fectly clear. (Macmillan.)

Blood. Hemoglobin, 87 per cent; red count, 4,080,000; white count,
8355; differential; polymorphonuclears, 64 per cent; large lymphocytes,
28 per cent; small lymphocytes, 7 per cent; mononuclears, 5 per cent;
mast cells, 5 per cent.

Clinical Diagnosis. Left chronic maxillary sinusitis with beginning
secondary atrophy.

Operation. The radical Caldwell-Luc operation was done under
ether anesthesia, and entire lining membrane removed. Upon remov

ing bony wall the membrane covering the face of the antrum stripped
from the bone, ballooning. into the antrum. Bone and membrane sent

to the laboratory.
Laboratory Report. Specimen submitted shows chronic inflamma

tion of the mucosa and periosteum, with some inflammatory reaction
in the bloodvessels of the bone. There is no reaction in the bone tissue·

proper. (Slack.)

CASE X.-Double Chronic Maxillary Sinusitis with Secondary
Atrophy on the Right Side. Miss E. B., aged thirty-eight years,
teacher, American. First seen January 3,1927, with question of some

focus of infection.
Present History. Tonsillitis followed by repeated attacks of myositis.

No colds until last winter. Influenza 1919 (mild case). In 1923 she
commenced to have trouble in voiding. No sore-throat preceded it,
but there was a bade taste. Six years ago she had indigestion and has
to be careful now about her diet. There was occasional acidity. Patient
has had myositis in her right shoulder and is having a little stiffness
of the neck now, with a history of' severe generalized headaches

accompanied by pain in the teeth on the right side. The tongue
became coated and there is a bad taste. The stomach has been upset
as often as once a month for the past fifteen years. The face is sore

with colds, and there is backache every night. An examination of
the nasopharynx and sinuses by two rhinologists was said to be

negative.
Report of General Examination. Two years ago the patient com

plained of frequency of urination and bladder pain. Examination locally
showed ulcer in the apex of the bladder. Local treatment for a year was

followed by no improvement. On June 14, 1926 a large portion of the

apex of the bladder containing two ulcers was resected. There was

some improvement in the pain and frequency of voiding, but the urine
continued to show infection and the results were only partially satis

factory. Examination on November 20, 1926, showed definite stric-
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tures in the lower end of both ureters and pus coming from both

kidneys. The ulcers had healed and the bladder showed no other
trouble. During these sixteen months the patient had been referred
to two rhinologists and a dentist, who failed to find any source of

. infection, although the urologist felt that this class of case always
results from some primary focus.

Local Examination. The left neck showed a palpable tonsillar

gland and both tonsils showed a chronic infection. The right antrum

is more clear to transillumination, especially through the base. The
nasal mucosa was negative. There was no pain on pressure over the
canine fossse. There was a right postnasal spur. There was no post
nasal secretion and none in the nares.

X-ray Report. Left mucoperiosteum definitely thickened in the

maxillary sinus. (Macmillan.)
Urine Examination. January 7, 1927. Reaction was slightly acid,

with specific gravity of 1006. There was no sugar or acetone. There
was a slight trace of albumin (heat-HN03), and a small amount of
sediment. There was a small amount of pus but no crystals or

casts. There were many squamous cells and rarely a large round

epithelial cell.

Diagnosis. From the clinical history, confirmed by the finding
of a palpable tonsillar gland on the left side, and local evidence of
chronic infection, together with evidence of abnormal clearness to

light through the right antrum where the patient had pain in her teeth,
and the evidence from the x-ray of a thickened membrane, a diagnosis.
was made of chronic tonsillitis and double, chronic, maxillary sinusitis
with probable beginning secondary atrophy on the right side.

Operation. January 7, 1927. Tonsillectomy and double radical
antrum through the canine fossa, under general anesthesia. Entire

lining membrane was removed and this, with a section of bone, was

sent to the laboratory. Mucoperiosteum was thicker on the left side,
and both sides showed chronic infection of the deep tissues without

involving the bone (Slack.)
Postoperative Result. February 17, 1927. Urine examination the

same, except an increase in specific gravity to 1010 on three examina
tions. Backache was relieved at once and the patient has had but one

headache. Pain on voiding was gone but frequency remains the same.

SUMMARY. Chronic, catarrhal, maxillary sinusitis is of clinical

importance only in the fact that it leaves a thickened membrane
that impairs drainage, and if a hypertrophic process is present
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in the nasopharynx the conditions are right for a more virulent
infection to be followed by an empyema.

Chronic, suppurative, maxillary sinusitis involves the tissues

superficially, and the danger to remote organs in most cases is not

marked as long as the pathology is confined to the lining membrane;
but if the periosteum is involved, then the danger of a blood-stream
infection obtains, as is present in the two following subdivisions:

With a thickened membrane, or one undergoing a secondary
atrophy, any change in the circulation of the blood and lymph
at the base of the skull would naturally be followed by reflex

symptoms. Stasis, pressure or any condition which would cause

hyperemia often are the cause of vasomotor symptoms, a feeling
"of tightness about the head, bad-feeling head, and often an indefi
nite feeling that patients find hard to describe, but which makes
concentration difficult. Actual pain is usually supra-orbital, but

may be through or below the eye, or simulate a trifacial neuralgia.
Changes in temperature and fatigue induce or aggravate their

.symptoms.
Chronic maxillary sinusitis with a thickened membrane, or a

membrane undergoing degenerative changes, was for many years

supposed to be of but little clinical significance. There is increas

ing evidence that on account of the pathology involving the muco

periosteum these cases are a menace to the health or even the life
of the patient. No examination, however thorough it may be, is
of any value unless it is checked up with a detailed general history
told in the patient's own way. Any surgery done during the
acute phase, when there have been systemic complications through
the lymph channels, may result in death to the patient. Follow

ing years of chronic infection there are changes in the blood cells
and usually a myocarditis present. Such patients look old beyond
their years and a prolonged operation may be followed by heart
failure.

Among the chronic antra operated by the writer during the last
seven years, in 20 cases there were systemic symptoms severe

enough to cause invalidism. Conservatism should always be
observed in any surgery of the nasopharynx or sinuses as long as

there is a possibility of restoring function. In these chronic cases

of sinusitis, where the mucoperiosteum is involved, and has been
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followed by systemic complications, the only conservatism IS

entire removal of the lining membrane.
Examination of the mucoperiosteum shows in all these cases

chronic inflammation, in some cases the bloodvessels that run into.
the bony wall are enlarged. Section of the bony wall and lining
membrane confirm the pathology so well given by Carmody
in his paper of 1925, and previously given by Dmochowsky.

DISCUSSION

DR. WILLIAM MITHOEFER, Cincinnati, Ohio (by invitation):
I wish to give my hearty endorsement to the paper of Dr. Emerson

and give you the impressions that have arisen in my mind regarding
hyperplastic maxillary sinusitis. Two years ago I reported 48 cases,

of hyperplastic maxillary sinusitis, and from the observation and

study of these cases certain pertinent facts have come forth.
In the first place, regarding the changes in the antrum itself: We

have seen cases where the hyperplasia was located in the recesses only
and where the cavity of the antrum was free, and in the recesses below
the hyperplasia there was found- a considerable _amount of pus. So
that you do not have to have very much hyperplasia in order to have

systemic infection. When a systemic infection takes place it takes

place by way of the lymph stream, by way of the blood-that is, meta
static; it takes place as a result of swallowing of mucopus, or from
extension downward into the lower respiratory tract, or it may result
from a toxemia. It is probably owing to the fact that the patient
swallows considerable amounts of mucopus that he gets a secondary
appendicitis or colitis. It is certainly as a result of aspiration that
infection in the tracheobronchial tree takes place. We have seen

several cases where marked tinnitus, the result of toxic neuritis of the

eighth nerve, was relieved immediately after the removal of the
hyperplasia from the maxillary sinus.

Now regarding the local changes: One thing has impressed us

very much and that is the presence of vasomotor rhinitis, especially
if the vasomotor disturbance is unilateral. Another local change is
the presence of hyperplasia. This may be on the inferior turbinate.
It may occupy a position immediately above the inferior turbinate
(so-called supraturbinal hyperplasia), or it may also involve the
ethmoid. The hyperplasia often extends backward into the naso-
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pharynx, so that the mouth of the Eustachian tube becomes edema
tous and hyperplastic. The epiglottic folds and the folds in the

pharynx may also become hyperplastic. The discharge is very often

postnasal, and upon irrigating an antrum the washing is negative.
When this occurs in our practice we make it a point to examine the
lateral wall of the nose with a Ritter sound for the presence of a large
normal or accessory ostium. If the sound readily enters an ostium
a diagnostic cotton tampon is placed in this region and allowed to

remain four to six hours. The tampon is then removed and the
antrum is again irrigated. We can be certain that there is present a

primary involvement of the antrum if a considerable amount of

mucopus is found in the irrigating fluid at this time.
Too much reliance must not be placed on the x-ray picture. There

are many skiagrams that are clear and still there may be hyperplasia
in the recesses. Speaking about the x-ray, I wish to say just a few
words regarding children. An x-ray of a maxillary sinus in a very

young child is not conclusive, that is, a positive x-ray is not conclusive
evidence that the child has disease of the antrum because the cancel
lous nature of the bone may be the cause of the opacity.

We must also be careful in making a diagnosis of antrum disease in

young infants because that child happens to have a purulent nasal

discharge. Anatomically, we know that the posterior portion of the
nasal floor is divided up in a very young infant into numerous folds
and in these folds infection readily takes place, so that we may be

dealing with a posterior rhinitis and not a maxillary sinusitis.
Dr. Emerson mentioned complications in his first case of chills and

fever following antrum lavage. We have come to the conclusion that
after each antrum lavage a careful examination of that patient should
be made the following day in order to see whether there is present a

fibrinous deposit in the nose. If this is present the antrum should
not be irrigated again for at least four to five days. Furthermore, all

patients are instructed to take their temperature the evening of the

day when the irrigation of the antrum was made, and if there is a rise
of temperature that night an irrigation is not done on the following
day.

It certainly has been very gratifying to hear the paper and I want

to thank you for allowing me to enter in the discussion.

DR. GEORGE L.- RICHARDS, Fall River, Mass.:
I think the keynote of Dr. Emerson's paper is in his statement that

after these operations he gets at times acute exacerbation. I do not

believe any of the antrum cases are permanently cured. Unless you
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have (and even if you do have) a permanent opening, you are liable
to have exacerbation and troubles. I speak feelingly about that.
I have been operated on by two distinguished members of this Asso

ciation; one is on the Emeritus list and the other gentleman sits in
the President's chair. I thank him for the second operation. He
made an opening underneath the inferior turbinate which has been

large enough to continue to this day, although the operation was

done many years ago.
Every once in a while I get a mucogelatinous discharge. In sum

mer it may not occur for four or five months or even longer. These

patients, whether I operate on them or anybody else, do have their

exacerbations, and one of the things that is disappointing about
chronic antrum disturbance is you cannot assure the patient he will
not have it again. This applies even when the drainage is good.

I had such an experience with a clergyman who had a double
antrum done externally, with permanent opening under each inferior

turbinate, but he has his troubles again from time to time. He went

down to Asheville this winter for the same sort of thing. Do not tell
the patients they are absolutely cured, but that they are relieved.

Another thing Dr. Mithoefer spoke of: I think he brought out

four or 'five excellent points with reference to the possibility of these
patients having vasomotor rhinitis. You take down a book from an

upper shelf of a bookcase, where the book has not been used recently,
and you have a paroxysm of sneezing. Any dust or little irritation
does that, once one has had an acute attack of vasomotor rhinitis.

DR. HARRIS P. MOSHER, Boston:
The meat of this paper is the statement that in the atrophy which

follows a previous infection of the mucous membrane of the antrum
there lies a possibility of continued infection. When a mucous mem

brane has reached the atrophic stage I have always felt that it was

becoming innocuous. Dr. Emerson's point that there is still a pos
sibility-even an increased possibility-of infection is new to me.

For some time I have followed these cases by discussing them with
Dr. Emerson. At first I felt that many of them were operated upon
unnecessarily. I have been hearing from other sources of late that
he has been getting increasingly good results, especially in cases in
which the x-ray and the clinical examination gave slight findings or

no findings at all. We can by our routine examinations arrive at a

certain valuation of the gross amount of infection in a given antrum,
but we cannot evaluate the ability of any given mucous membrane to

produce toxins.
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Pus and polypi in an antrum are often self-limited affairs. They
look big, but may cause but little trouble. Toxins are not showy.
It is not their amount but their virulence which determines whether
the effect caused by them is local or systemic.

It is new to me that Dr. Emerson finds the infection in these atrophic
cases located in the periosteum rather than in the mucous membrane.
I had always considered the periosteum of the antrum a rather inno
cent structure in continued infections.

DR. EMERSON (in closing) :

I have brought these cases forward hoping to learn more from the
discussion than from anything I have offered you, but, primarily, to

bring out the point that we do not operate upon these cases purely as

antra, and purely with the question before us of whether we are going to

get results. We operate upon them because they give us a history
that to me means that they have trouble that is constantly progres
sive and is making invalids of them. Then comes up the next ques
tion, not only of operation, but how radical shall we be in our operat
ing. In these cases I firmly believe from my observation (and it
covers some seven or eight years) of this type of case that the entire
membrane has to be removed, and that bears on the question of the

subsequent result. I have compared those cases that my associate
at the office (Dr. L. A. Schall) and I have watched at the office and

hospital, and where the lining membrane has not been removed there
is suppuration over a long time. There is repeated reinfection and

unhappy results. In those cases where the lining membrane has been

entirely removed the cavity gets smaller, and, while it is true during
the first year you have to watch these cases, I tell all of my patients
that they must not try to place any value on the operation until they
have gone through one or two summers of living outdoors. The
first winter they will, at intervals, be reinfected, but after the first
year it is very unusual for the antrum to give any trouble.

In regard to the opening that Dr. Richards refers to: I did not
take "up the technic of the operation, but in all these radical antra

operations I take the antronasal wall down (including the bony ridge)
back to the posterior wall, making a large and permanent opening.

In regard to the periosteum that Dr. Mosher refers to, my reference
to the relation of the periosteum was more to bring out the point that
these cases of deep infection, even though no pus is present, are the
dangerous cases and the ones associated with serious systemic troubles.

16



OPTIC - NERVE DISTURBANCE FROM MALIGNANT
DISEASE OF THE SPHENOID, WITH REPORT

OF TWO CASES

LEON E. WHITE, M.D.

IN our eagerness to find some focus of infection to explain the

etiology of retrobulbar neuritis, the possibility of a malignancy
originating within or adjacent to the sphenoid should not be over

looked. Two such cases of optic-nerve involvement �ere found
in my series of 125. While these cases are fortunately infrequent,
it is believed that a review of their salient points may be of suffi-
cient interest to warrant presentation.

\

The first case was seen so late that there was little question as

to the diagnosis, while the second came under observation before
there were changes marked enough to show on a radiogram, so that
the diagnosis was made only a short time before death.

CASE I (No. 11 of my series).-R. M., male, aged forty-five years,
was referred on April 18, 1918, by Dr. William J. Daly, with diagnosis
of left axial neuritis, with large central scotoma for colors. Vision,
O.D., 20/20; O.S., 20/100; fundi normal. Health fair; was able to

work. During the past three weeks he complained of pain across the
forehead and through the eyes and the vision in the left eye had become
much worse, everything being blurry. He expectorated bloody mucus

in the morning. Eight months ago the sight in .the left eye began to

fail. His fundi were examined at that time by Dr. C. F. Worthen and
found practically normal: vision, O.D., 20/20; O.S., 20/100; fields
slightly contracted. There was no color scotoma.

Nasal Eccamination. This was negative except that in the region
of the left posterior ethmoids there was considerable soft polypoid
tissue, bleeding freely at touch. A most interesting phenomenon was

noted: After thoroughly cocainizing this region the slightest pressure
with a cotton swab caused intense pain. This led me to suspect some

more serious trouble than merely an infection in the posterior sinuses,
so I sent the patient to the Massachusetts Eye and Ear Infirmary
for further study. The x-ray showed marked erosion in the sella
turcica region, the clinoid processes obliterated, and the ethmoids and
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sphenoids moderately obscu;red. This finding seemed to indicate a

malignant growth, so nothing was attempted in an operative way

except the removal of a specimen of the soft polypoid tissue, which

only showed apparent induration of tissue beneath the mucous mem

brane by inflammatory cells. The Wassermann and neurologic exami
nations were negative. The patient was under observation at the

Infirmary for six days.
One week later he died rather suddenly. His family physician,

Dr. G. W. Blaisdell, of Manchester, Mass., wrote as follows: "I saw

Mr. M. on May 3d, at 2 P.M. He had had a headache for the previous
twenty-four hours. The headache was general all over the head.

Temperature and pulse at that time normal. He was rational and
answered all my questions. There was � slight protrusion of the left

eyeball. The eye was painful to touch. All reflexes were normal. I
saw him again at 7 o'clock. He was not as bright mentally. The left

pupil failed to react to light. I saw him the next morning at 5 o'clock.
He was then passing into coma. The reflexes of his legs even then were

about normal. He died suddenly about two hours from that time."

Through the hearty cooperation of Drs. Daly and Blaisdell, permis
sion for an autopsy was obtained, and Dr. P. E. Meltzer, my house
surgeon at the Infirmary, kindly consented to go to the patient's home
in Manchester and do it. His report was as follows: "The usual
technic was observed and calvarium was removed. Hemorrhagic
areas were noted in the parietal region of the cerebral hemispheres,
suggesting meningitis. No free pus or exudate was seen, but the sulci
were infiltrated. On elevating the frontal pole the most striking con

dition was noticed. Projecting upward from the sella turcica was a

tumor about the size of an English walnut, which, as it projected
upward, made quite an impression on the under surface of the brain

just anterior to the chiasm. It was slightly adherent to the surface of
the brain, but by careful manipulation it apparently separated intact
and appeared pedunculated from the body of the sphenoid, in the

pituitary region. The cranial nerves, particularly the optic, were

removed for sections. In order to remove the tumor it was necessary
to remove practically.the anterior and middle fossse of the base of the
skull. This was done, but the cellular condition of the nasal walls
made this difficult. By carefully chiseling through the cribriform plate,
the roof of the orbits, the lesser and greater wings of sphenoid, and

posteriorly through the basilar process, a wedge-shaped portion of
base of skull was removed without disturbing materially the relations.
The tumor and neighboring structures, posterior ethmoidal cells,
were practically intact. The brain and specimen were placed in 10
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per cent formalin for purposes of hardening. Dissection later proved
that the body of the sphenoid was practically entirely eroded."

Dr. Verhoeff, who examined the brain and newgrowth, reported as

follows: "Pathologic Diagnosis: Large round-cell sarcoma of sphe
noid bone and hypophysis; streptococcus meningitis." (A later

study of the specimen, however, has led Dr. Verhoeff to believe that
the growth was a carcinoma.)

"The specimens consist of the brain and the body of the sphenoid
bone, together with the posterior portions of the ethmoids, including
the optic canals. The sphenoid bone is almost completely pervaded
by a tumor growth which has either completely broken down or

rendered the bony structure friable. The sphenoid sinus is filled by
the growth, which has also broken through into the pharynx over a

small area. The growth has extended into and greatly enlarged the

pituitary body, but the capsule of the latter is still intact toward the
brain. The chiasm is pressed upon by the enlarged pituitary body,
but has not been invaded by the growth. The brain shows the typical
picture of a diffuse purulent leptomeningitis.

"Histological Examinations. The meninges show, diffuse purulent
infiltration containing an abundance of streptococci. Sections of a

portion of the growth removed from the sphenoid sinus show it to be
a large round-cell sarcoma. The fixation is not sufficiently good to

permit special stains being used. Sections of the pituitary body show
that it has been almost completely destroyed by the growth, only a

few parenchyma cells remaining here and there. Sections of the optic
nerves and tracts, prepared by the Merchi and Weigert methods, show
no evidences of atrophy or degeneration. As I remember the case,
there was a central scotoma in one or both eyes. This is not incon
sistent with the fact that I found no degeneration in the optic nerves,
because there may have been simply functional blocking, capable of

recovery could the pressure have been removed."

CASE II (No. 105 of my series).-R. B. C., male, aged thirty-five
years, was referred by Dr. C. F. Worthen, on June 8, 1925, with

diagnosis of retrobulbar neuritis, right.
History. Rather poor health. He had rheumatic fever followed

by chorea five years ago and was confined to bed for six months. He
had occasional sore throats and rather frequent colds. He complained
of some pain in back of head. His vision was normal when examined
four months ago, but two months later it began to fail in the right eye.
Three weeks ago it was 10/200 and today shadows. Temporal vision
was the last to go. The other eye is normal. An abscessed tooth has

recently been extracted.
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Nasal Examination. The septum was deviated to the right high up
posteriorly, and an enlarged middle turbinate was wedged between
it and the ethmoid wall. The tonsils were small and did not appear
pathologic. There was no redness or edema of the soft palate and the
cervical glands were not enlarged. The teeth had been filmed and
were now considered negative.

Eye Findings. The fundi were normal except retinal veins slightly
engorged and tortuous. Vision, O.D., shadows; O.S., 20/20.

X-ray Report. The right ethmoids and right antrum contained
definitely thickened membrane. The left antrum contained a small

cyst with slightly thickened membrane. The septum deviated to right
high up, which probably accounted for the ethmoid condition. The

right optic canal was larger than the left. Both were within normal
limits; right 5.5 mm., left 5 mm.

The physical and neurologic examinations were negative.
We thus had a patient suffering from gradual loss of vision for about

two months. His tests were negative except the x-ray findings of

definitely thickened membrane of the right antrum and ethmoids.
While I have found that cases with gradual loss of vision do not respond
as well as those with sudden loss, I did not feel that it would be fair
to this patient not to give him the possible benefit that might follow
the elimination of this definite focus. I told him frankly that -the

operation might not benefit him, but that, as no other explanation
had been found for the eye condition, it was the only thing that could
be done. He was anxious to take the risk, so on June 11 (i. e., three

days after his first visit) the right antrum was opened. It was lined
with polypoid tissue and filled with a straw-colored fluid and some

pus. The septum was resected, the middle turbinate removed, the
anterior wall of the sphenoid taken down and the ethmoids opened.
The back wall of the sphenoid was red and edematous, somewhat
similar to that of the antrum, but while soft was not polypoid. Finger
cot. packing for twenty-four hours. Ten days after operation there
was a slight improvement in the vision, and when I saw the patient
for the last time, a week later, I anticipated a normal convalescence
with some improvement in the vision, but advised him to see my son

during my vacation.
.

The vision, however, did not come back, and
there was later involvement of the other eye, so that my son advised
-the removal of the tonsils. This was done, but without benefit. After

trying unsuccessfully to get in touch with me, the patient saw Dr.
Stuart Craig in New York about eight weeks from the time I operated.
The posterior portion of the nose was probably filled at that time by
malignant tissue, at least a specimen removed by Dr. Craig showed it
to be a carcinoma, and death from meningitis occurred on September
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5, 1925, i. e., approximately three months from the time of his first
visit to me.

This case when first seen was not advanced enough to show
sufficient changes in the radiographic plates to lead us to suspect
malignancy. The radiograph of the sphenoid appeared normal, but
I understand that in later plates changes were discovered. The

lining of the sphenoid presented a somewhat unusual appearance
at the time of operation, but one not inconsistent with negative
pressure, and such I took it to be. I regret that a specimen of this
tissue was not taken for examination, although I doubt if it would
have been possible to have eliminated a malignant growth from
this region even at this stage of growth. The patient lived slightly
over twelve weeks after I operated, but as I did not see him during
the last ten weeks my record is not complete. I am indebted to

Dr. Douglas Quick, of the Memorial Hospital in New York City,
for the following report while the patient was in that Institution
for radium treatment and where he died:

"This young man came to me for treatment of a growth in the

sphenoid, on August 27, 1925, being referred by Dr. Stuart Craig, who
had previously had him under observation and who had removed a

section from it. The section showed a carcino'ina apparently arising
from the mucous membrane lining the sphenoid cells. We were pre
paring to treat him by direct introduction of radium when suddenly
he showed symptoms of cerebral irritation. Our neurologist made a

diagnosis of basal meningitis under the right frontal lobe. Symptoms
progressed over a period of a few days and he died September 5."

COMMENT. These two men were comparatively young, aged
thirty-five and forty-five years. Both had fair general health.
The older man performed his duties as janitor to within a few days
of his death. In spite of the enormous destruction found at autopsy
he had but a moderate amount of pain and that only within the
terminal four weeks. While he had noticed a loss of vision in one

eye for eight months, he had marked blurriness only within the last
month. His tests showed no especial increase in the loss of vision
for those eight months. The second eye was never involved,
although both optic nerves were embedded in the growth. Neither
of the nerves showed any atrophy.

The second case had rapid unilateral loss of vision, i. e., from
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normal to shadows within two months. We do not know what

happened to his optic nerves. He wrote me a month before death
that "the eye had not turned white according to Dr. Worthen
and Dr. Blanchard, of Pittsfield." Possibly the growth invaded

early his right optic canal, as this was .5 mm. larger than the left
and shows a slight area of increased density about the periphery.
This case also suffered much more from pain through his head and
was incapacitated from his work as an accountant for about six
weeks.

Meningitis was the terminal stage in each. Both growths were

carcinomas. That of the younger was undoubtedly of a much

higher type of malignancy, five months as against ten.

Neither case had any of the usual symptoms associated with

pituitary adenomas or temporal hemianopsia.
SUGGESTIONS. In suspected cases of malignant involvement of

the sphenoid, frequent radiographic plates of the posterior sinuses,
sella and optic canals should furnish valuable diagnostic data.
Tissue for microscopic study should always be saved when the

posterior sinuses are opened. It is, however, doubtful if a diag
nosis in any case could be made early enough to justify any more

radical surgical procedure than the use of large doses of platinum
screened radium after the removal of the front wall of the sphenoid
and as much of the growth as could be reached without injury to

the adjacent structures.

SUMMARY. Malignant disease of the sphenoid has been found
twice in 125 cases but is probably of much rarer occurrence than
this would indicate. It was associated with gradual unilateral
loss of vision. There was little general incapacity or pain until
within a month or six weeks of the end. A central scotoma for
color was found in one case and temporal vision was better than
nasal in the other. There was apparently no special pituitary
disturbance, pallor of. the optic nerves or hemianopsia. Early
radiographic plates were negative, while later ones showed destruc
tion of the sphenoid. Optic atrophy apparently did not occur.
in either case.

The bony barrier between the brain and the nose was gradually
broken down by the malignant growth, so that bacteria eventually
gained access to the meninges and thus terminated the patient's
suffering. Radium should be given a trial.

.



SPONTANEOUS HEMORRHAGE FROM THE TONSIL:
CASE REPORT

VIRGINIUS pABNEY, M.D.

THOSE of us who are called upon somewhat frequently to remove

the faucial tonsil have grown to expect the operation to be char
acterized by the loss of blood, slight or excessive, at the time of

operation or afterward; but to encouter hemorrhage when the
tonsil has not been attacked, I feel, is to be resented almost as

much by the attendant as by the patient. When facing such
serious diseases as purpura, scurvy, and the various disorders of
the blood stream where the proportion of the corpuscles is seriously
disturbed, spontaneous hemorrhage is to be expected, but not in an

apparently healthy young person, such as the one whose case is to

be described. Certainly here I found it somewhat disconcerting.

In the course of a routine examination of candidates for entrance in
the school of nursing at Garfield Hospital in Washington, D. C., I
encountered a case where I considered a tonsillectomy to be urgent,
inasmuch as the prospective nurse was certain to be assigned before

long to the scarlet fever pavilion, where exposure to throat infection
was, of course, inevitable. Despite my strong recommendation the

operation was not done, and for the next two years this young woman

had mild but frequent infection of the tonsils. Two weeks before the

hemorrhage with which this report is concerned, she had a classical
follicular tonsillitis, with the usual constitutional symptoms. After
ten days she returned to duty, but one day felt a warm/salty taste in
her mouth and expectorated a mouthful of blood. Being a stoical,
conscientious type, she continued on duty, but was compelled to expel
from her mouth a few drams of blood every half hour or so. This
finally attracted the attention of the chief nurse, who relieved her of
duty and had her throat examined by the intern on duty. As he could
see no source of bleeding, he thought it not serious, but the nurse

insisted that her neck was swollen on that side and that a sense of
pressure was constant. Thus she came into my hands, as chief of
the throat service.
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There was definite swelling of the neck at the angle of the jaw, and

palpation gave a "doughy" feeling to the fingers, whose pressure
caused her to feel the necessity for expectoration of blood. Her right
tonsil, otherwise normal, was seen to be protruding somewhat into
the lumen of the throat, and a crypt near the inferior part showed a

fine stream of dark blood slowly escaping from its wide mouth. I

wiped this out, and the instant that I separated the lips a gush of dark
blood occurred, to be followed by total cessation of any hemorrhage
for several minutes, when a thin stream again appeared and the col
lection of the excess in the cervical region followed. This procedure
was kept up for nearly an hour under my observation, when I decided
to make some attempt to stop it. The patient's observation of her
own condition was rather striking in that she said that at first there
was no swelling of the neck, but a constant flow of blood into her

mouth; later, as soon as the neck swelled the flow of blood stopped,
to be followed by a feeling of pressure in the ear. I expressed by pres
sure on the cervical swelling a moderate amount of dark, fluid blood.
There was never any fever, the coagulation time of the blood was

normal, nor was there any syphilis or tuberculosis. After expressing
all possible collection of blood from the neck through the crypt, I
swabbed this out with 25 per cent solution of silver nitrate, which
had to be repeated three times at intervals of fifteen minutes. I held
the swab in the bottom of the crypt firmly for three minutes the last
time and this sufficed to control the flow.

A week later I removed both tonsils under novocaine-adrenalin
infiltration without any untoward incidents; especially was the hemor

rhage negligible. The right tonsil was preserved, and the deep crypt
from which the blood had flowed was found to penetrate into a plexus
of vessels on the posterior pillar. At this point of the pillar at opera
tion had been seen a bluish-red congestion and a minute break, prob-.
ably an ulceration. Thus, the cause of the hemorrhage was in all
likelihood, an extension of the chronic inflammatory process in the

crypt to the plexus of vessels and an ultimate ulceration into this
vascular mass.

The patient has been in normal health ever since, and her throat
has healed smoothly and firmly, showing nothing abnormal at the site
of the ulceration; nor has there been any hemorrhage since operation.

16a
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DISCUSSION

DR. SAMUEL IGLAUER, Cincinnati, Ohio:
A long time ago (so long I have almost forgotten) a physician came

to me who had spontaneous hemorrhage from the tonsil. This physi
cian had a heart lesion and the hemorrhage was attributed to back
flow or interference with circulation. There was a small bleeding
point, as I recall it, in the tonsil, probably a vein, and by cauterizing
this the hemorrhage was controlled. As far as I know, there was no

blood dyscrasia. The patient died several years afterward as a result
of his heart lesion.

DR. JOHN F. BARNHILL, Indianapolis, Ind.:
I would like to ask if the doctor suspected that a tonsillith might

have been discharged just before the hemorrhage came on and that
the hemorrhage was therefore in fact traumatic?

DR. DABNEY (in closing):
So far as I know, there was no heart lesion involved in this case.

There was no lith there at all, nothing to be seen.



AN OPERATION FOR THE RELIEF OF ABDUCTOR
PARALYSIS OF THE LARYNX

JOHN EDMUND MACKENTY, M.D.

NEW YORK

ABDUCTOR paralysis of the larynx is a comparatively rare dis

ease, especially in its complete manifestation. It may be central
or peripheral in origin, and in its etiology is usually syphilitic.
Exceptions to this have come under my observation. In 2 patients
goiter was the cause. In 1 of these the lesion appeared after thy
roidectomy; in another before. Operation gave no relief. Injury of
the neck accounted for 2; one of which was due to shrapnel; in
1 the cause could not be located. In the remaining cases syphilis
was demonstrated. The disease is more common in men than in
women and is rare in children.

Whatever the cause it may become a condition of grave import,
often causing sudden death from asphyxia. Surgical relief in all
advanced cases is imperatively indicated.

In the past tracheotomy was our only resource. Cordectomy
was tried, but failed in nearly all cases. Jackson then carried the
cord excision into the ventricle of the larynx in his ventriculo

cordectomy operation, thus adding a new and important procedure
to our armamentarium.

Considerable, often complete, voice impairment follows all these

operations (perhaps a minor matter considering the always
imminent danger of asphyxia). Some of the patients coming under

my observation had only occasional attacks of dyspnea and in
some the paralysis was not quite complete, giving hope that

improvement under treatment might occur. It is in this latter

type of case that my operation finds its best application, since it
removes no essential parts and, by a simple procedure, the larynx
may be restored to its preoperative condition.

OPERATION. The operation devised by me and successfully
carried out on several patients is extremely simple in theory. It
aims at the establishment of a small permanent opening in the
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trachea at a point just above where the trachea dips backward into
the chest. It was suggested to me by success in securing skin
mucous-membrane union in the tracheal stump following laryngec-

FIG. 1. - Incision showing part of thyroid cartilage, cricoid cartilage, tracheal
rings. Thyroid bridge removed.

tomy. When such union is established very little contraction in
the tracheal opening occurs and the cannula can be dispensed with.
In practice the operation may be difficult of perfect accomplish-
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ment since its success depends largely upon securmg a skin
mucous-membrane union free from scar tissue.

I!
;'

FIG. 2.-0val section taken from trachea. Mucous membrane of trachea
split in the long axis of the opening.

The incision is made in the center line of the neck, beginning
over the thyroid cartilage and extending downward about 2 inches.
It centers over the thyroid bridge. This bridge is excised close to

the thyroid lobe on either side. The pretracheal muscles are

('
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removed in the operative area. This exposes an inch or more of
the trachea. The tracheal wall is now anesthetized. Between two

rings a few drops of a 10 per cent solution of cocaine and 5 drops of

FIG. 3.-l\Ilucous membrane of trachea everted over the cut edges of the
tracheal rings.

adrenalin are instilled into the lumen of the trachea to allay cough
ing. An oval section of the trachea wall is now removed, being
careful to leave intact the tracheal mucous membrane. This oval
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section should be I! cm. long by i cm. wide. In the process of

healing this opening contracts to a hole about! cm. in diameter.
Skin flaps are prepared by undermining, by removing all fat

FIG. 4.-Redundant tissue removed; fat, pretracheal muscles, etc. Flap
undermined laterally.

from the flap edges and by incisions on either side of the central
one and parallel to it. All tension on the line of union between the
tracheal edge and the skin must be relieved. If we have been
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successful in removing the oval section of tracheal wall without

perforating the mucous membrane the procedure is as follows:
The skin flaps are brought to the center and united to the edge of

FIG. 5.-Mucous membrane and skin united. The stitches must include
the mucous membrane and the tracheal wall. They should not pass through
cartilage. Lateral incisions for the relief of tension.

the oval. The diaphragm of mucous membrane closing off the
wound from the lumen of the trachea is left intact for four or five
days. Then it is split in its long axis and laid up against the above
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union, where it is held by the obturator, described below. If the
trachea has been opened by a tear in the mucous membrane dia

phragm, then the flaps are secured at once to both the 'mucosa of

FIG. 6.-Tension hooks in place, causing puckering of the flaps for the
relief of tension. Two sets may be used if need be. The lines connecting the
hooks would then cross at the two poles of the opening.

the trachea and to the edges of the oval. The obt�rator is inserted
at once or the opening is plugged with bismuth paraffin gauze.
The central incision is closed above and below the opening. The
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lateral incision is not closed. Two flat hooks made of fairly rigid
silver serve to hold the flaps to the center (see diagram) and to

relieve tension. It is essential that no stitch pass through cart i-

FIG. 7.-Diagrammatic representation of procedure when the mucous

membrane diaphragm is left intact until the fifth day, then incised and brought
up to cover edges of oval.

lage on account of the danger of necrosis and infection. Indi
vidual choice may dictate whether a rotated flap be used or one

made by incising the skin parallel to the original incision on both
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sides. The former gives less tension, the latter a better blood
supply.

During the healing and contraction period a small, solid obtura
tor, made of silver and attached to a cross-piece (as in the tracheal

cannula), must be worn. The tracheal end of the obturator should

project but little beyond the inner surface of the trachea. If

FIG. 8.-Wound closed, obturator in place. (Artist has omitted the tension
hooks and lateral incisions by mistake.)

dyspnea is constant, an unusual condition in my experience, the
obturator may be made tubular or a short, small, tracheal cannula
may be substituted during the healing period.

The air passing through this small opening in the trachea adds
to the air inspired through the natural breathway and counter
acts the inspiratory pull on the chords. This pull, as we know, is
the chief factor in reducing the amount of inspired air. The

stronger the pull the less air inspired. The opening also acts as
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a safety-valve during the very dangerous spasms of asphyxia so

common in abductor paralysis.
The obturator must be worn for several weeks, until the con

traction due to healing has ceased. Then in most cases it may be

dispensed with. If the opening shows a tendency to contract it
should be dilated at times. When skin-mucous-membrane union
has not been secured the obturator may have to be worn constantly
or for a few hours each day. Where dyspnea is constant the obtur
ator may be cannulized to allow a constant flow of air into the

FIG. 9.-End-result. Opening should be small, from � to i cm. in diameter.

trachea. When the patient wishes to speak he presses the clothing
overlying the opening against it, thus closing it during expiration.
The finger may be removed during inspiration and replaced again
during expiration if laryngeal breathing is difficult. It is essentiaI
that the obturator does not project into the lumen of the trachea
far enough to touch its posterior wall. A very slight projection
beyond the inner tracheal wall is all that is required to keep the

opening intact. In some patients there is a strong idiosyncrasy to

irritation of any kind responding in the formation of granulomata.
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These should be treated at their inception by strong silver solution,
being careful to neutralize it and to let none into the trachea.
The cannula must be made of pure silver. Serious irritation has
resulted in my experience from silver-plated cannulre used in the
trachea.

FIG. 10.-Shrapnel wound of neck causing complete double abductor

paralysis. Picture taken one year after operation. Cannula not used after
third month. Operation done in 1921. Patient last seen in 1925. Opening,
! cm. in diameter. No tendency to close.

This simple operation is not intended to supplant ventriculo
cordectomy. It may be used as an intermediate procedure between

tracheotomy and ventriculocordectomy. When time and the

patient's condition permit, I would advocate its use instead of

tracheotomy, since it dispenses with the troublesome cannula and
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makes partial oral and nasal breathing possible when the obturator
is not used (i. e., when the hole is open).

Low speech is possible without closing the aperture, and loud

speech when the clothing of the neck is pressed with the finger
against the opening.

If the laryngeal condition improves, or if ventriculocordectomy
is contemplated, it is a simple matter to close the tracheal opening
by everting and sewing the skin over it.

I beg your indulgence for bringing so simple a procedure before

you, but its usefulness in my limited experience with bilateral
abductor laryngeal paralysis is my justification.

DISCUSSION

DR. LEE WALLACE DEAN, Iowa City, Iowa:
I wish Dr. Mackenty would elaborate a little more on the comfort

that his patients get from this operation. Last week we had a patient
from the general surgical service with bilateral paralysis. I discussed
Dr. Mackenty's operation with him, but could not give any informa
tion regarding the comfort that would be derived; neither could I
tell the patient that the operation had actually been tried.

DR. MERVIN C. MYERSON, Brooklyn, N. Y.:
I should like to ask Dr. Mackenty whether he has modified his

procedure in any way to take care of the patients who have already
had a tracheotomy performed for this condition.

DR. HENRY L. SWAIN, New Haven, Conn.:
Once in a while a person of my temperament undertakes a fool

procedure and gets by with it. On a certain occasion, I, not knowing
what else to do, suggested to a patient with bilateral paralysis that
he should have an intubation done. He did and we rigged him up
a tube not so heavy as the average one used for diphtheria cases. He
wore it, and, for some reason or other, his cords gradually assumed
normal position, with nearly normal motility. As he improved he

only wore the tube at night. He became so expert that he could
introduce the tube himself. In the day he took it out. Ultimately,
after a matter of two or three months, he was able to get along with
out any tube, and four years afterward he still was all right. Stimu-
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lated by this experience, I tried it in another case and was equally
.

successful. However, in this case. a good deal of success was probably
due to antisyphilitic treatment.

DR. WILLIAM V. MULLIN, Cleveland, Ohio:
I do not know of any condition that is more distressing to have to.

deal with than bilateral abductor paralysis. There are some points
on which the profession at large, I believe, is not quite in agreement.
One is the incidence of laryngeal paralysis before the thyroid operation.
I have at different times seen in print that this paralysis, prior to.

operation, as related to goiter, will be around 25 per cent. I have
been unable to corroborate that at all.

At the Cleveland Clinic we see some cases of intrathoracic goiter
that give pressure on the recurrent laryngeal nerve, and we also find
some cases of paralysis in malignant thyroids, but in the large majority
of cases there is not a laryngeal paralysis from enlarged thyroids, and
when we find a preoperative laryngeal paralysis we usually look for
the cause in the mediastinum. It seems to be thought by a good
many that if there is a laryngeal paralysis following thyroid operation
that the recurrent laryngeal nerve has been cut. I do not think this

happens very often in the practice of surgeons who are accustomed to

working in the neck, but there may be a paralysis from the nerve

becoming involved with scar tissue or to its being clamped with a

hemostat where hemorrhage is severe; sometimes it is ligated with
vessels. If it is not permanently injured paralysis will recover in six
or eight months. Some cases may develop stridor the first night
after operation; due to pressure from hemorrhage or serum in the

wound; so that depending on when this complication comes on will be
the procedure you will adopt for relief. They may have to be tracheo
tomized that night.

Patients with bilateral abductor paralysis, the cords in the midline,
will be able to vibrate their cords and produce voice, even though
wearing a tracheotomy tube. When you propose any type of plastic
operation to them, you must first ask them to choose whether they
would rather have a good airway and perhaps sacrifice their voice,
or retain a well-fitting tracheotomy tube and keep their present voice.

They will usually choose the latter.
Most people judge the condition of the larynx by the quality of their

voices. It is not uncommon to see a patient with a very active
tuberculosis of the larynx with multiple tubercles all over the epi
glottis and the arytenoids, and running a high temperature, and yet
have quite a good voice; in the next room will be a patient with an
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old chronic tuberculous laryngitis, perhaps entirely healed, but with

ragged cords and a poor voice. He invariably thinks he is worse off
than the first case I described, because he has a husky voice.

Dr. Swain spoke of intubation. I have tried it, and after the tube
is worn for several days you take it out, and there seems to be some

improvement in breathing; but with the next acute infection, either

pharyngitis or laryngitis, they develop a little swelling of the cords;
this increases inspiratory stridor and this effort sucks the blood into
the cords and they are as bad off as they were before.

If we could develop some plastic that would help these poor people
out it would be the greatest boon I know of; but, up to now, I have
seen nothing that has taken the place of a well-fitting tracheotomy
tube with a valve.

I saw the description of an operation which was proposed for a uni
lateral paralysis, with the cord in the cadaveric position. A window
was cut in the thyroid cartilage just opposite the paralyzed cord; one

end was left attached to act as a hinge; the entire piece of cartilage
was then pushed inward and fixed in that position. This brought it
closer to the opposite cord and provided better approximation.

I have done the same operation on a dog, only reversing it and

bringing the cartilage outward, to try to bring one cord away from the
midline. However, a dog's larynx is so different from a human's,
that it seems no matter what you do to it he will eventually get a

return of his bark.

DR. MACKENTY (in closing) :

Dr. Dean raised the question of comfort. I have seen so much
discomfort from wearing tracheocannulas that I am against their use

if it can be avoided. Why use a tracheocannula if the method
described will serve the purpose as well? This procedure has been
done only a few times. I am not sure whether it is good or not. It
has succeeded in my cases. They have been relieved and the danger
of the condition obviated. They can talk normally as these patients
always do. As you know, when the patient tries to inhale, the position
of the cords is such that the more they try the more the cords block.
This little flute-hole in the trachea allows air to pass in, neutralizing
cord blocking. It does not supply as much air as the trachea cannula,
but it gives sufficient.

In answer to Dr. Myerson, I doubt whether you could do anything
after that. One is sure to get an infected wound, but something
might be done later by a plastic procedure, bringing the skin over

and attaching it to the tracheal wall. I have thought of doing this
but have never tried it.
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Dr. Swain's intubation is interesting. I never tried it.
As to Dr. Mullin's reference to the two cases, one with a voice and

the other without, it is a known fact that when a man loses his voice
he feels worse off than before. There is evidently very intimate
.association in the subconscious mind between voice and sex. In the

thyroid case mentioned (I did not take the thyroid out myself, I am

glad to say), I do not know why the thyroid was removed for this
disease. This procedure of mine does not injure the voice and can be

wiped off the slate at any time. If the patient gets well the hole in
the trachea can be closed. In unilateral paralysis patients cannot

sing or shout, but they can talk in ordinary tones as well as anybody.
I am not saying this is much of a procedure, gentlemen, but I wish

some of you who are expert in doing plastic work would try it out and
see if you cannot solve the question as to whether it is good or not;

17a



PRESENTATION OF INSTRUMENTS

NORVAL H. PIERCE, M.D.

IN puncturing the inferior nasal meatus for diagnostic purposes
in maxillary sinus disease the following requirements should be
fulfilled:

1. The puncturing instrument should be so constructed that
the maximum of incisiveness is obtained. Its passage through
the antral wall should be susceptible of the finest control, so that

any sudden plunging motion is avoided.
2. Means should be provided by which the operator can assure

himself that he has passed through the lining of the antrum and
that the end of the instrument is free in the cavity. By the same

means he should be able to explore the antrum without danger of

wounding the tissues thereof, and thus obtain an approximate
idea of the breadth of the cavity and the character of the tissues

lining it by means of the tactile sense or by cooperation with the

skiagraph.
3. The instrument should enable the operator to obtain flora

for bacteriological investigation from the region of the antrum

most desirable for this purpose, namely, from the anterolateral

region. This area is to be desired because it is fartherest away
from the blood, which is an unavoidable consequence of puncture,
and because the resulting culture will be less liable to be con

taminated by flora from the nasal chambers and the nostrils.
The instrument should enable the examiner to conduct the plati
num loop directly to this antral region and deliver it outside the

nose, with the least chance of contamination resulting from touch

ing any other portion of the nose.

4. It is surprising how infrequently aspiration of the antrum

is employed, and yet it is one of our most valuable procedures.
By means of aspiration we may obtain most important diagnostic
information which can be secured in no other way; for instance,
clear fluids which would be lost in the irrigation solution. The
instrument presented furnishes an immediately available means

for aspiration.
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"

5. The instrument should be available for injection of fluids,
such as lipiodol, zinc solutions, copper solutions, or for irrigation
with voluminous quantities of solutions or for the introduction of
an electrode in ionization.

The requirements enumerated above are met by the instrument
presented herewith. It consists of four parts: (1) a trocar; (2)
a stylet; (3) a flexible silk catheter; (4) an ordinary 20-cc. Luer
syrmge.

The trocar has a length of ,68 mm., with an outside diameter of
4 mm. and an inside diameter of 3 mm. It is bent to a rather
acute curve, 16 mm. from the distal end, so that the point of the
instrument penetrates the antral wall at nearly a right angle. This
is highly important in order to avoid lifting the antral lining from
the bone in cases where the lining has undergone fibrosis or thick
ening. The proximal end carries a thumb-rest for the purpose of

disengaging the trocar from the stylet. The distal end is beveled
to a sharp point.

The stylet IS made flexible in order to accommodate itself to

the sharp curve of the trocar. Its proximal end carries the handle,
and the distal end is rounded to close the caliber of the trocar
and is beveled to correspond with the bevel of the trocar.

The silk catheter is on the market and is in use for various pur
poses. It has a diameter of No. 9 French scale and a length of.
125 mm. Its proximal end is funnel-shaped for the reception of
the end of the syringe. ,

The Luer syringe should have a fixed attachment that fits the
funnel-shaped end of the catheter.

The instrument can be introduced under the inferior turbinate
body to the point selected for puncture as easily as can any other
instrument designed for the purpose. Its penetrating power is
much greater than the antral cannula, the stylet of which is the

perforating member and projects beyond the cannula. The
cannula in such instruments always presents more or less of a

shoulder which obstructs penetration. With such instruments
one is often uncertain as to whether the cannula is well within the
antrum, especially in cases with thick antral walls. In the instru
ment presented there is no shoulder to furnish resistance to pene
tration and the sharp beveled cutting point assures the operator
of maximum control.
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When the end of the trocar is within the antrum the stylet is,
withdrawn and the flexible catheter is inserted into the antrum

through the' trocar. We are now sure that we are beyond the
membranous lining. The anterolateral wall should be felt for.
If obstruction to the progress of the catheter is encountered, its.
nature must be determined at once.

In case a bacterial examination is desirable, a small platinum
loop is next introduced into the catheter to the anterolateral region
of the antrum.

Next comes aspiration-invariably. If we obtain a clear fluid or

thin pus it should be examined (bacteriologically and morphologi
cally) for cholesterin crystals, etc. If we obtain nothing by
aspiration, it means that the antrum is empty of secretion or that
it is too thick to be drawn off.

We next irrigate either by using the syringe or attaching the

irrigating apparatus to the catheter.



PRESENTATION OF SPECIMENS

B. R. SHURLY, M.D.

I WOULD like to take about two minutes of your time to show
some specimens that are very, very valuable. They are not of
such great value intrinsically in themselves as is the fact that they
have stimulated a great deal of interest in some work that we are

doing. The whole problem that we have to deal with underlies
some of the resistance of the body to infection and the relief of

suppurative conditions. When we can once master those prob
lems, we begin to see the light of an enormous amount of scientific
work completed and accomplished. We have just started out in
a very simple way to do some little research work following along
lines of others in the problems of vitamin deficiencies in relation
to suppurative processes. These specimens which I want to pass;
around are some of the white rats that developed suppuration of
the accessory sinuses on the twenty-eighth day with a vitamin A

deficiency in feeding. These specimens, I say, are exceedingly
valuable from the fact that by virtue of this little work that was;

started in the Detroit College of Medicine and Parke Davis, I
went to the Council of the city of Detroit and they were kind

enough to give us twenty-five thousand dollars, the interest on

five hundred thousand dollars for the first year, to help us in

doing a little research work. I believe that these are as valuable
specimens as we have in Detroit. About one thousand controls.
were used in which only about five showed any manifestations of

suppuration in the accessory sinuses. The whole problem is just
in its infancy and yet it seems to me that it underlies one of the
most important things in research work that we can carryon.
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FIRST EXECUTIVE SESSION

MONDAY, MAY 23, 1927

THE first Executive Session of the Forty-ninth Annual Congress
of the American Laryngological Association was called to order

by the President, Dr. Chevalier Jackson, in the new Convention
Hall of the Hotel Chelsea, Atlantic City, N. J., -;'t the close of the
first Scientific Session. Dr. Thomas A. Hubbard, Toledo, Ohio,
and. Dr. T. Melville Hardie, Chicago, Ill., were elected to Emeritus

Fellowship.
The following Active Fellows were elected:

Dr. Thomas E. Carmody, Denver, Colo.
Dr. Secord H. Large, Cleveland, Ohio.
Dr. Edwin McGinnis, Chicago, Ill.
Dr. Arthur W. Proetz, St. Louis, Mo.

The following Auditing Committee was appointed by the
President:

Dr. Harris P. Mosher and Dr. Thomas E. Carmody.
The Association elected the following Nominating Committee:

Dr. William B. Chamberlin,
Dr. D. Crosby Greene,
Dr. Harris P. Mosher,
Dr. Joseph B. Greene,
Dr. Henry L. Swain.
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ANNUAL BUSINESS MEETING

TUESDAY, MAY 24, 1927

THE Annual Business Meeting of the Association was held at

the opening morning session of the second day of the Congress.

REPORT OF THE SECRETARY
.

The Forty-eighth Annual Congress of the Association was

held at the Mount Royal Hotel, Montreal, Canada, on June 3,
4 and 5, 1926, with an attendance of sixty-two. The meeting
was most successful, largely owing to the splendid efforts of
Dr. Herbert S. Birkett and the profession and ladies of Montreal,
who contributed greatly to the social side of the meeting.

The Secretary desires to report that there are at present ninety
three Active Fellows and twelve Associate Fellows, and that
there have been no deaths during the past year. Changes in

membership include the election to Emeritus Fellowship of
Dr. Thomas Hubbard, Toledo, Ohio, and Dr. T. Melville Hardie,
Chicago; to Active Fellowship-Dr. Thomas E. Carmody,
Denver, Colo., Dr. Secord H. Large, Cleveland, Ohio, Dr. Edwin
McGinnis, Chicago, Ill., and Dr. Arthur W. Proetz, St. Louis, Mo.
-to Associate Fellowship: Dr. Robert M. Lukens, Philadelphia,
Dr. Mervin C. Myerson, Brooklyn, N. Y., Dr. Henry B. Orton,
Newark, N. J., Dr. Charles T. Porter, Boston, Mass., and Dr.
Harold G. Tobey, Boston, Mass.

At the Annual Meeting of the Council, held at the University of

Pennsylvania Club, New York City, on January 15, 1927, the
. following members were present: Drs. Jackson, L. A. Coffin,
Mullin, Bryan, Fetterolf, Dean, Mayer, Clark and Coates.

The resignation of Dr. John R. Winslow, Baltimore, was

accepted with regret.
The following Associate Fellows were elected:

Dr. Robert M. Lukens, Philadelphia.
Dr. Mervin C. Myerson, Brooklyn, N. Y.
Dr. Henry B. Orton, Newark, N. J.
Dr. Chas. T. Porter, Boston, Mass.
Dr. Harold G. Tobey, Boston, Mass.
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It was recommended to the Association that "Any contributor
to the Association, approved by the Council, shall be entitled a

Benefactor and his name published under such a heading annually
in the Transactions and in the programme."

It was resolved that the income of the Johnston legacy be sub

ject to annual appropriation at the Annual Meeting of the Asso
ciation and that the Council shall yearly submit one or more

recommendations for this purpose.
The Second Meeting of the Council was held at the Hotel Chelsea,

on May 22, there being present Drs. Jackson, L. A. Coffin,
Mullin, Fetterolf, Bryan, Mayer, Dean and Coates.

Dr. Imperatori was appointed Abstract Editor for the ensuing
year.

Dr. Joseph H. Bryan was appointed a member of the Committee
on Arrangements of the Congress of Physicians and Surgeons,
which will meet in Washington on May 1 and 2, 1928.

By resolution of the Council the dues of Active Fellows were

reduced to $20.00 for the ensuing year.
The Council calls to the attention of the Fellows the fact that

the income from the Casselberry Prize Fund is available, not only
as a reward for meritorious work done, but that it may also be

appropriated for the purpose of meeting the expenses of original
investigation and research. Applications for this purpose should
be made to the Secretary to be transmitted to the Council for
consideration.

The next meeting of the Association will mark the completion
of a half century of its existence and it is the desire of the Council
to make the occasion and the programme a memorable one.

Respectfully submitted,
GEORGE MORRISON COATES,

Secretary.

The report of the Secretary was accepted and ordered placed
on file.

REPORT OF THE AUDITING COMMITTEE

The Auditing Committee reported that it had audited the
accounts of the Treasurer and found them to be correct.

Accepted and placed on file.
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TREASURER'S REPORT TO MAY 16, 1927

As was the case last year there are four funds on which to

report: The General Fund, the De Roaldes Fund, the Casselberry
Fund and the Johnston Fund.

GENERAL FUND

Receipts
Balance in bank at last report
Interest on bank deposit
1926 Dues:

8 Active Fellows .

1927 Dues:
83 Active Fellows
16 Associate Fellows

$2637.85
56.12

200.00

Cost of check collection paid by Fellow
Sale of Transactions

$2075.00
240.00

-------- 2315.00
.10

302.50

Total $5511.57

Expenditures
Stenographer, 1926 meeting
Stereopticon, 1926 meeting
Flowers sent to Mrs. Birkett
Flowers sent to Lady Atholstan
Dinner expenses, 1926 meeting
Secretary's expenses, printing, etc.

Secretary's honorarium
Abstract Editor's honorarium.
'Treasurer's honorarium
'Treasurer's expenses
Fire insurance on old Transactions in custody of Treasurer

Packing and expressage on 1918 Transactions
'Treasurer's surety bond
Refund of Associate Fellow's 1927 dues

Printing and mailing Transactions

$ 158.52
40.00
18.00
18.00
42.88

169.55
300.00
50.00

100.00
3.60
2.50

11.76
37.50
15.00

1308.83

$2276.14
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TRUST FUNDS

De Roaldes Fund

This fund is slowly mounting, and its present status is as follows:

Receipts
Original legacy
Accumulated interest

$500.00
345.83

$845.83
Expenditures

None
Balance $845.83

Casselberry Fund

During the past year two Peninsular Power Co. 6 per cent

bonds, a part of Dr. Casselberry's original legacy, were called for
payment at 102!. By instruction of the Council of the Associa
tion your Treasurer reinvested this principal, purchasing at 'par
$2000, 6 per cent First Mortgage Real Estate Gold Bonds of 1500
Walnut Street, Philadelphia, Pa. These bonds were issued by
E. H. Rollins and Sons, and have been declared legal for trust

funds. They are now quoted at 10H.
The present status of this Fund is as follows:

Receipts
Original legacy .

Added principal .

Cash from bonds called for payment
Premium on same

Accumulated interest

$5000.00
1000.00
2000.00

50.00
1143.53

$9193.53
Expenditures

Purchase of bonds 2000.00

Balance . $7193.53

Thus, approximately $1,200.00 of accumulated interest awaits.
distribution according to the terms of Dr. Casselberry's will.
The Treasurer suggests that if no fit essay is presented, it might
be wise to use some of this money as a research grant.
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Johnston Fund

The principal amount of this legacy ($5,000.00) was, by instruc
tion of the Council, invested by your Treasurer. Bonds of the
same issue as were purchased for the Casselberry Fund were

selected for the purpose. Until these bonds were purchasable
this money was kept in a separate Saving Fund account. The

present status of this fund is as follows:

Receipts
Original legacy .

Accumulated interest
$5000.00

168.21

$5168.21

Expenditures
None.

Balance $5168.21

SUMMARY OF ASSETS AND LIABILITIES

Assets
General Fund:

Balance in bank . . . . . . . $3235 .43

U
.

d d {Active Fellows $200.00
npai ues

Associate Fellow 15.00 215.00

$3,450.43
845.83

7,193.53
5,168.21

De Roaldes Fund

Casselberry Fund
Johnston Fund .

$16,658.00
Liabilities

Unpaid bills . None

Respectfully submitted,
GEORGE FETTEROLF,

Treasurer.

The report of the Treasurer was accepted and ordered placed
on file.
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REPORT OF THE LIBRARIAN

Dr. Joseph H. Bryan, Librarian, reported that during the past
year he has received only 26 unbound journals and 1 bound book.

They are all from British sources. These will be deposited in the

Laryngological Section of the Library of the Surgeon-General,
U.S.A.

Accepted and ordered placed on file.

REPORT OF THE ABSTRACT EDITOR

The Abstract Editor has the honor to report that all the
abstracted papers and discussions of the Forty-eighth Congress
of the Association were sent to the Editor-in-Chief of the Archives

of Otolaryngology, August 20, 1926, and published in that .Journal
in the November number.

Galley proofs were received the early part of November and
mailed to the following journals for publication.

Dr. Gunnar Holmgren, Editor. Acta-Oto-Laryngologica, Hospi
tal SabbatsbeTg. Stockholm, Sweden.

Prof. Ferdinand Le Maitre, Editor. Archives Iniernaiionales de

Laryngologie, Otologie, Rhinologie et Broncho-Oesophaqoscopie.
120" Avenue Victor Hugo, Paris, France.

Prof. Z. Di Marzio, Editor. Clinica (Ito-Larinqoratricc: Rome,
Italy.

Herr. Dr. O. Korner; Editor. Zeitschrift fur Holsnasen. und
Ohsenheillcunde. Rostock, Germany.

Herr. Prof. Dr. H. Hajek, Editor. Monatsschrift fur Ohren
.heilkunde. Mahlerstrasse-4, Vienna, Austria.

Dr. Logan Turner, Editor. The.Journal of Laryngology and

Otology. Edinburgh, Scotland.
.

Dr. Thomas G. Atkinson, Editor. The Eye, Ear, Nose and
Throat Monthly. Chicago, Ill.

Of the American journals, the following published the transac

tions completely.
The Archives of Oio-Laryngology and the Eye, Ear, Nose and

Throat Monthly.
.

The Journal of Laryngology and Oiology of Edinburgh and
The Archives Iniertuuionales de Laryngologie, Otoloqie, Rhinologie et
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Broncho-Oesophagoscopie of Paris, published the abstracted transac

tions in part.
The honorarium of $50.00 was received from the Treasurer

and the necessary expenses paid.
Respectfully submitted,

CHARLES J. IMPERATORI,
Abstract Editor.

Report accepted and placed on file.

REPORT OF THE COMMITTEE ON CONTROL OF CANCER

SUMMARY REPORT OF WORK FOR THE YEAR 1926-1927 OF THE

AMERICAN SOCIETY FOR THE CONTROL OF CANCER

During the past year the Society has been engaged upon three

major activities:
1. An organized campaign for an endowment of a million

dollars.
2. The conduct of an international meeting on the subject

of cancer control.
3. An unusually extensive and intensive field campaign.
Early in the year the Endowment Campaign which had been

decided upon in 1925 was officially started. The object of this

campaign was to stabilize the Society financially in order to insure'
an income sufficient to meet its maximum running expenses.

The total sum in this fund at the end of the fiscal year was

$610,983.81. The success of the undertaking has been made

possible through the devoted efforts of members of the Executive
Committee and of a number of prominent citizens of New York.
and other cities, who had not for the most part been connected
with the Society or known to be interested in the control of cancer.

Great interest has been attached to the conditional offer of Mr.
Robert Fulton Cutting to give $250,000 if the Fund was brought
up to 750,000 by next October.

The International Symposium on Cancer Control, held at
Lake Mohonk, September 20 to 24, 1926, was one of the most

useful things the Society has ever done, for it not only gave a

great deal of instruction to the general public but added to the
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standing of the Society as a leader in the eyes of the medical
profession of this and other countries.

For the first time persons from many of the principal countries
came together to consider the practical things which should be
done in the war against cancer, and resolutions were passed which
have been widely quoted, and which are capable of giving inspira
tion and encouragement to the efforts of all who are engaged in
the great fight against it. Important agreements were reached
as to the action which should be taken by the public, by physi
cians, research workers, public health authorities and. others for
the better diagnosis and treatment of this disease.

The total number of persons present at the meeting was 112, 20
of whom came from foreign countries.

The newspapers showed an unexpected interest in the meeting;
publicity amounting to 20,000 words a day went out over the
WIres.

A report covering all the papers read at this Symposium together
with a full account of the discussions will be available about
June 1. This report will be sent to all subscribers of the Journal

of Surgery, Gynecology and Obstetrics, as a supplementary issue.
Others wishing copies may obtain them by writing to the Society
and enclosing one dollar.

Never before in the Society's history has more or better work
been done throughout the country than in the year just closed.
The type of educational effort which has been undertaken differed
from that of other years in being of longer duration and in giving
more than customary emphasis to work by and for physicians.
Instead of a cancer week, or a brief regional campaign, some of
the states continued to push their work vigorously throughout the
entire year and others extended it over a period covering several
months. Twenty-six states were actively engaged in intensive

campaigns, each one of which was of more than ordinary interest.

Particularly notable were those of Illinois, Missouri and Maryland.

Respectfully submitted,
D. BRYSON DELAVAN,

Chairman.

Accepted and ordered placed on file.
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REPORT OF BIOGRAPHER AND HISTORIAN

Since the last meeting of the American Laryngological Associa
tion no deaths have occurred, either in the lists of its Honorary,
Emeritus, Corresponding, Active or Associate Fellows.

The request was made last year at the annual meeting that
members who had not already placed their personal records and
their photographs in the hands of the Biographer respond promptly
to his notification upon receipt of the questionnaire which he
would send to them. The questionnaire was sent out to all such
members and was responded to by about three-quarters of those
who received it. An earnest request is now repeated. New
blanks will be sent; please respond promptly to them.

D. BRYSON DELAVAN,
Biographer and Historian.

Accepted and ordered placed on file.

REPORT OF THE NOMINATING COMMITTEE

The Nominating Committee presented the names of the follow

ing ten Fellows as Directors of the Association for the year 1927-
1928:

Dr. D. Bryson Delavan, New York City.
Dr. Charles W. Richardson, Washington, D. C.
Dr. Hill Hastings, Los Angeles, Calif.
Dr. George M. Coates, Philadelphia.
Dr. George Fetterolf, Philadelphia.
Dr. Joseph H. Bryan, Washington, D. C.
Dr. J. Payson Clark, Boston, Mass.
Dr. Lee Wallace Dean, Iowa City, Iowa.
Dr. Greenfield Sluder, St. Louis, Mo.
Dr. Chevalier Jackson, Philadelphia.

The report of this Committee was adopted.

REPORT OF THE DE ROALDES PRIZE FUND COMMITTEE

Dr. Burt R. Shurly reported that the Committee of the
De Roaldes Prize Fund, having duly considered the question of
award, were unanimously in favor of bestowing this honor for this

year upon Dr. Chevalier Jackson.
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Upon motion, duly made and seconded, the report of the Com
.mittee was unanimously accepted and approved by a rising vote.

REPORT OF THE AMERICAN BOARb OF OTOLARYNGOLOGY

Dr. Harris P. Mosher reported that two members of this Society
represent it on this Board, Dr. Mosher and Dr. Skillern. It is now

.a going concern. In the beginning it began hesitatingly, so to

speak. It hesitates no longer and it has made itself felt. It
holds two examinations a year, following the American Medical
Association and the American Academy.

The report of Dr. Mosher was accepted and ordered placed
on file.

MISCELLANEOUS BUSINESS

Dr. Joseph H. Bryan moved that Sir St. Clair Thompson be
invited to attend the Fiftieth Anniversary Meeting as the guest of
honor. This motion was seconded and unanimously carried.

Dr. Harris P. Mosher moved the appointment of the following
.Jubilee Committee to assist Dr. Delavan in the preparation for
the Fiftieth Anniversary Meeting: Drs. Henry L. Swain, Cor
nelius G. Coakley, Norval H. Pierce, C. J. Imperatori and George
M. Coates.

This motion was seconded and carried.
Dr. Emil Mayer moved that the medical journals, particularly

those of the specialty of laryngology, be informed of this coming
Jubilee Meeting, the names of the officers and the place and date
-of the meeting.

This motion was seconded and carried.
The Association adopted the suggestion of the Council creating

a list of "Benefactors."
The nominees of the Council for Governors of the American

College of Surgeons: Dr. Chevalier Jackson, Dr. Joseph H. Bryan
.and Dr. Lee W. Dean, were approved by vote.
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WEDNESDAY, MAY 25, 1927

THE' first order of business was the election of the ten Directors',
of the Association nominated by the Committee on Nominations
at the Tuesday session. Drs. Thomas E. Carmody and William

. V. Mullin acted as tellers.

Upon their election the new Directors retired to organize and
elect the officers of the Association for the ensuing year. The
election was reported as follows:

Dr. D. Bryson Delavan, President.
Dr. Charles W. Richardson, First Vice-President.
Dr. Hill Hastings, Second Vice-President.
Dr. George M. Coates, Secretary.
Dr. George Fetterolf, Treasurer.
Dr. Joseph H. Bryan, Librarian.

and as additional members of the Council, Drs. J. Payson Clark,.
Lee W. Dean, Greenfield Sluder and Chevalier Jackson.

Upon motion, duly made and seconded, the meeting adjourned;
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1917.

1923.

1915.

1908.

1921.

1893.

1925.

1891.

1913.

1915.
1927.

1917.

LIST OF FELLOWS

1927

Attendance during last five years shown by figures following each name.

Asterisk (*) indicates year paper was read.

1897.

Active Fellows

ARROWSMITH, HUBERT, 170 Clinton Street, Brooklyn, New
York, 1921, '22, '24, '25, '26, '27.

BABBITT, JAMES A., 1912 Spruce Street, Philadelphia, Penn

sylvania, 1923, '24*, '25, '26, '27.
BARNES, HARRY ALDRICH, 520 Commonwealth Avenue,

Boston, Massachusetts, 1920, '24, '27*.
BARNHILL, JOHN F., 408 Penway Building, Indianapolis,

Indiana, 1922, '24, '27.
BERRY, GORDON, 19 Elm Street, Worcester, Massachusetts,

1921 *, '22, '23, '24, '25, '26, '27.
BIRKETT, HERBERT S., 1190 Mountain Street, Montreal,

Canada, 1920, '21, '22*, '23, '25, '26, '27.
BLAIR, VILRAY P., 400 Metropolitan Building, St. Louis,

Missouri, 1922, 23*, 25*.
BRYAN, JOSEPH H., 303 Stoneleigh Court, Washington, D. C.,

1920*, '21, '22, '23, '24, '25, '26, '27*.
BUTLER, RALPH, 2007 Chestnut Street, Philadelphia, Penn

sylvania, 1920*, '21, '23, '24, '27.
CANFIELD, R. BISHOP, Ann Arbor, Michigan, 1921, '22.
CARMODY, THOMAS E., 806 Metropolitan Building, Denver,

Colorado, 1924, '26, * '27.

CHAMBERLIN, WILLIAM B., Osborn Building, Cleveland,
Ohio, 1920, '21 *, '22, '26, '27*.

CLARK, J. PAYSON, 71 Marlborough Street, Boston, Massa
chusetts, 1920*, '21, '22, '23, '24*, '26.

COAKLEY, CORNELIUS G., 20 East Fifty-third Street, New
York, 1920, '21, '22*, '23, '24, '25, '27.

COATES, GEORGE MORRISON, 1721 Pine Street, Philadelphia,
Pennsylvania, 1920, '21, '22, '23, '24, '25, '26, '27.

1902.

1917.
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1905. COFFIN, LEWIS A., 114 East Fifty-fourth Street, New York,
1920, '21, ;22, '23, '25, '26, '27.

1913. COFFIN, ROCKWELL A., 350 Commonwealth Avenue, Boston,
Massachusetts, 1920, '21, '22*, '24.

1893. COOLIDGE, ALGERNON, JR., 198 Beacon Street, Boston, Mass

achusetts, 1920, '21, '24.
1913. DABNEY, VIRGINIUS, 1633 Connecticut Avenue, Washington,

D. C., 1921 *, '22, '24*, '25, '27*.
1918. DEAN, LEE WALLACE, Iowa City, Iowa, 1920*, '21 *, '22,

'23, '24, '25*, '26, '27*.
1881. DELAVAN, D. BRYSON, 40 East Forty-first Street, New York,

1920*, '21 *, '22*, '23*, '25*, '26*, '27*.
1926. DENNIS, FRANK LOWNDES, Ferguson Building, Colorado

Springs, Colorado, 1925*, '26, '27.
1921. EMERSON, FRANCIS P., 520 Commonwealth Avenue, Boston,

Massachusetts, 1921, '22, '23*, '24, '26, '27*.
1919. FAULKNER, E. Ross, 101 East Fifty-eighth Street, New York,

1920, '21, '22, '23*, '25, '27.
1926. FENTON, RALPH ALBERT, 806 Medical Arts Building, Tenth

and Taylor Streets, Portland, Oregon, 1923, '25*, '26.
1914. FETTEROLF, GEORGE, 2010 Spruce Street, Philadelphia,

Pennsylvania, 1920, '21, '22, '23*, "24, '25, '26, '27.
1922. FORBES, HENRY HALL, 40 East Forty-first Street, New York,

1922, '25*, '27.
1879. FRENCH, THOMAS R., 469 Clinton Avenue, Brooklyn, New

York, 1920*.
1897. FROTHINGHAM, RICHARD, 666 Madison Avenue, New York.
1922. GOLDSMITH, PERRY G., 84 Carlton Street, Toronto, Ontario,

1922*, 23*, '24, '26.
1913. GOLDSTEIN, MAX A., 3858 Westminster Place, St. Louis,

Missouri, 1920, '21, '22, '25*, '26, '27.
1898. GOODALE, JOSEPH L., 258 Beacon Street, Boston, Massachu

setts, 1920, '21, '22*, 23, '24, '26.
1905. GRAYSON, CHARLES P., 262 South Fifteenth Street, Philadel

phia, Pennsylvania, 1921.
1906. GREENE, D. CROSBY, JR., 23 Bay State Road, Boston, Massa

chusetts, 1920*, '21 *, '22, '23, '24*, '25, '26, '27.
1917. GREENE, JOSEPH B., 305 Haywood Building, Asheville,

North Carolina, 1921, '22, '23*, '24, '26, '27.
1905. HALSTED, THOMAS H., 405 Fayette Park, Syracuse, New

York, 1920, '21, '23� '24, '25, '26.
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1903. HARRIS, THOMAS J., 104 East Fortieth Street, New York,
1921, '22, '24*, '25, '26.

1915. HASTINGS, HILL, 306 Medical Office Building, 1136 West Sixth
Street, Los Angeles, California, 1921 *, '24, '27*.

1919. HURD, LEE MAIDMENT, 39 East Fiftieth Street, New York,
1921, '23, '25, '26*.

1925. IGLAUER, SAMUEL, 400 Pearl Market Bank Building, Cincin
nati, Ohio, 1926, '27.

1920. IMPERATORI; CHARLES JOHNSTONE, 17 East Thirty-eighth
Street, New York, 1921*, '22, '24*, '25*, '26*, '27*.

1904. INGERSOLL, JOHN M., 1672 Jefferson Ave., Miami Beach,
Florida, 1920, '21, '22, '23, '24, '25, '26, '27.

1907. JACKSON, CHEVALIER, 128 South Tenth Street, Philadelphia,
Pennsylvania, 1921 *, '22*, '23, '24*, '25*, '27*.

1918. KENYON, ELMER L., 104 South Michigan Boulevard, Chicago,
Illinois, 1922, '24*.

1921. KERNAN, JOHN D., JR., 156 East Seventy-ninth Street, New
York, 1921 *, '22, '25, '26, '27.

1927. LARGE, SECORD HERBERT, 2323 Prospect Avenue, Cleveland,
Ohio, 1924*, '25, '26.

1914. LEVY, ROBERT, Metropolitan Building, Denver, Colorado.
1918. LEWIS, FIELDING OTIS, 259 South Seventeenth Street, Phila

delphia, Pennsylvania, 1921 *, '22*, '23, '25*.
1925. LILLIE, HAROLD 1., Mayo Clinic, Rochester, Minnesota, 1923*,

'24*, '25, '26*.
1911. LOCKARD, LORENZO B., Metropolitan Building, Denver,

.

Colorado.
1913, LOEB, HANAU W., 1402 South Grand Blvd., St. Louis, Mis

souri, 1920, '21, '22, '23, '25, '27.
1897. LOGAN, JAMES E., 503 Bryant Building, Kansas City, Mis

souri, 1920, '21, '22, '23, '26.
1915. LYNCH, ROBERT .CLYDE, 632 Maison Blanche Building, New

Orleans, Louisiana, 1920*, '21, '22, '23, '24*, '26.
1914. MACKENTY, JOHN E., 111 East Sixty-first Street; New York,

1920*, '21, '22*, '23*, '25*, '26*, '27*.
1896. MAYER, EMIL, 666 West End Avenue, New York, 1921, '22,

'23, '24, '27.
1921. MCCULLAGH, SAMUEL, 71 Park Avenue, New York, 1921*,

22, '23*, '25, '26*, '27.
1927. MCGINNIS, EDWIN, 104 South Michigan Boulevard, Chicago,

Illinois, 1924, '25*, '26, '27.
1913. McKIMMIE, OSCAR A. M., 1301 Massachusetts Avenue, N. W.,

Washington, D. C., 1921 *, '22, '25.
7<' 19
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1904. MOSHER, HARRIS P., 828 Beacon Street, Boston, Massachu
setts, 1920, '21 *, '22, '23*, '24, '25, '26, '27.

1925. MULLIN, WM. V., Cleveland Clinic, Euclid Avenue at
. Ninety-third Street, Cleveland, Ohio, 1923, '24*, '25, '26,

'27.
1914. MUNGER, CARL E., 81 North Main Street, Waterbury, Con

necticut, 1921, '27.
1901. MYLES, ROBERT C., 123 East Fifty-third Street, New York,

1923, '25.
1922. NEW, GORDON B., Mayo Clinic, Rochester, Minnesota, 1922,

'24, '25*, '26*.
1926. NEWHART, HORACE, Donaldson Building, Minneapolis, Minn.,

1923, '25*, '26.
1903. PACKARD, FRANCIS R., 302 South Nineteenth Street, Phila

delphia, Pennsylvania, 1920, '21, '22, '23, '24, '25, '26.
1906. PIERCE, NORVAL H., 22 East Washington Street, Chicago,

Illinois, 1920*, '21, '22, '23, '24, '25, '26*, '27*.
1927. PROETZ, ARTHUR WALTER, Beaumont Building, St. Louis,

Missouri, 1924, '25*, '26*, '27.
1908. RANDALL, B. ALEXANDER, 311 South Twentieth Street,

Philadelphia, Pennsylvania, 1920*, '21, '22, '23, '25.
1903. RENNER, W. SCOTT, 341 Linwood Avenue, Buffalo, New York,

1920, '22, '24, '26.
1884. RICE"CLARENCE C., 52 Park Avenue, New York.
1905. RICHARDS, GEORGE L., 124 Franklin Street, Fall River,

Massachusetts, 1920, '21, '29:, '27.
1902. RICHARDSON, CHARLES W., 1337 Connecticut Avenue, Wash

ington, D. C., 1920*, '21, '22*, '23, '25, '26*, '27.
1913. Roy. DUNBAR, Grand Opera House Block, Atlanta, Georgia,

1921 *, '22, '23, '26.
1921. SAUER, WILLIAM E., 537 North Grand Avenue, St. Louis,

Missouri, 1921, '23, '25.
1923. SEWALL, EDWARD CECIL, 3515 Pacific Avenue, San Francisco,

California, 1924, '26*.
1907. SHAMBAUGH, GEORGE E., 122 South Michigan Boulevard,

Chicago, Illinois, 1920*, '22, '23, '24, '26*, '27.
1909. SHURLY, BURT R., 62 Adams Avenue W., Detroit, Michigan,

1920, '21 *, '22, '24, '25*, '26, '27*.
1919. SKILLERN, Ross H., 1811 Spruce Street, Philadelphia, Penn

sylvania, 1920*, '21 *, '22*, '23, '24, '25, '26, '27.
1909. SLUDER, GREENFIELD, 3542 Washington Avenue, St. Louis,

Missouri, 1920*, '21, '22*, '23*, '25.
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1908. SMITH, HARMON, 44 West Forty-ninth Street, New York,
1920, '21, '22*, '23, '25, '26.

1926. SPENCER, FRANK ROBERT, Physicians' Building, Boulder,
Colo., 1923, '24*, '26, '27*.

1924. STEIN, OTTO J., 30 North Michigan Avenue, Chicago, Ill., '25*.
1911. STOUT, GEORGE C., 2015 Walnut Street, Philadelphia, Penn

sylvania, 1922, '23, '25, '27.
1889. SWAIN, HENRY L., Colonial Building, 197 Church Street, New

Haven, Connecticut, 1920, '21 *, '22, '23, '24, '25, '26, '27.
1903. THEISEN, CLEMENT F., 172 Washington Avenue, Albany,

New York, 1920*, '23*, '24*.
1892. THRASHER, ALLEN B., The Groton, Seventh and Race Streets,

Cincinnati, Ohio.
1892. WAGNER, HENRY L., 518 Sutter Street, San Francisco, Cali

fornia, '26.
1892. WATSON, ARTHUR, W., 2013 Locust Street, Philadelphia,

Pennsylvania, 1921, '23, '25, '27.
1925 WHITE, FRANCIS W., 74 West Fifty-eighth Street, New York

City, New York, 1922, '23*, '25, '26, '27.
1924. WHITE, LEON E., 390 Commonwealth Avenue, Boston, Massa

chusetts, 1924*, '26*, '27*.
1908. WILSON, J. GORDON, 5755 Kenwood Avenue, Chicago, Illinois,

1920, '21, '22, '24, '25, '26.
1922. WISHART, DAVID J. G., 47 Grosvenor Street, Toronto,

Canada, '26.
1905. WOOD, GEORGE B., Suite 504, Physicians' Building, Northeast

corner Twentieth and Chestnut Streets, Philadelphia, Penn

sylvania, 192.1, '22*, '23*, '25*.

Associate Fellows

1923. BARLOW, Roy ALEXANDER, care of Jackson Clinic, Madison,
Wisconsin, 1923, '24*, '27.

1926. CLERF, LOUIS H., 128 South Tenth Street, Philadelphia,
Pennsylvania, '25, '27*.

1925. KING, JAMES JOSEPH, 40 East Forty-first Street, New York,
New York, 1925, '26*, '27.

1927. LUKENS, ROBERT M., 1923 Spruce Street, Philadelphia,
Pennsylvania, 1927.

1923. McKINNEY, RICHMOND, 1052 Madison Avenue, Memphis,
Tennessee, 1923, '24*, '26*, '27.
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1927. MYERSON, MERVIN C., 198 Lincoln Place, Brooklyn, New

York, 1927.
1927. ORTON, HENRY BOYLAN, 24 Commerce Street, Newark, New

Jersey, 1927.
1927. PORTER, CHAS. T., 520 Commonwealth Ave., Boston, Mass.,

1927.
1924. TAYLOR, HERMON MARSHALL, 111 West Adams Street,

Jacksonville, Florida, 1924, '25*, '26, '27.
1927. TOBEY, HAROLD G., 270 Commonwealth Avenue, Boston,

Mass., 1927.
1925. TUCKER, GABRIEL, Thirty-fourth and Spruce Streets, Phila

delphia, Pennsylvania, 1925, '26*, '27*.
1924. WHERRY, WILLIAM P., 620 Bankers' Reserve Life Building,

Omaha, Nebraska, 1924, '25*, '26, '27.

Honorary Fellows

1914. COHEN, J. SOLIS-, 1833 Pine Street, Philadelphia, Pennsylvania.
1910. MOURE, E. J., 25 bis Cours de Verdun, Bordeaux, France.
1914. THOMSON, SIR ST. CLAIR, 64 Wimpole Street, W., London,

England.
1921. WRIGHT, JONATHAN, Windy Rock, Pleasantville, New York.

Corresponding Fellows

1901. COLLIER, MAYO, Kearsney Abbey, Kent, England.
1893. DESVERNINE, CARLOS M., 52 Cuba Street, Havana Cuba.
1920. FERRERI, GHERARDO, University di Roma, Rome, Italy.
1901. GRANT, SIR JAMES DUNDAS, K.B.E., 148 Harley Street,

London, W 1, England.
1919. KELLY, ADAM BROWN, 26 Blythswood Square, Glasgow,

Scotland.
1926. LAW, FREDERICK M., 576 Fifth Avenue, New York City,

New York.
1921. . LE MAITRE, FERNAND, Avenue Victor Hugo, 120 (XVI),

Paris, France.
1902. LERMOYEZ, MARCEL, 20 bis Rue de la Boetie, Paris, France.
1903. McBRIDE, P., 20 South Drive, Harrowgate, England.
1919. McKERNON, JAMES F., 636 Fifth Ave., New York.
1896. MACDONALD, GREVILLE, Wildwood, Haslemere, England.
1894. MACINTYRE, JOHN, 179 Bath Street, Glasgow, Scotland.
1920. MACKENZIE, DAN, 61 Wimpole Street, Cavendish Square,

London, W 1, England.
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1896. MYGIND, HOLGER, 31 Havnegade, Copenhagen, Denmark.
1919. PATERSON, DONALD ROSE, 15 St. Andrew's Crescent, Cardiff,

Wales.
1919. ROGERS, JOHN, JR., 177 East Seventy-first Street, New York.
1894. SAJOUS, C. E. DEM., 2043 Walnut Street, Philadelphia, Penn

sylvania.
1924. SCHAEFFER, J . PARSONS, Jefferson Medical College, Phila

delphia.
1896. SCHMIEGELOW, ERNST, 18 Norregade, Copenhagen, Denmark.
1903. TILLEY, HERBERT, 72 Harley Street, Cavendish Square,

London, W., England.
1913. TURNER, LOGAN, 27 Walker Street, Edinburgh, Scotland.
1901. WINGRAVE, WYATT, Lyme Regis, Dorset, England.

Emeritus Fellows

1914. BROWN, J. PRICE, 106 South Drive, Toronto, Canada.
1922. COBB, FREDERICK C., Riverview, Gloucester, Massachusetts.
1918. FARLOW, JOHN W., 127 Bay State Road, Boston, Massa-

chusetts.
1924. FREER, OTTO T., 81 East Elm Street, Chicago, Illinois.
1927. HARDIE, T .. MELVILLE, 30 N. Michigan Boulevard, Chicago,

Illinois.
1918. HINKEL, F. WHITEHALL, 581 Delaware Avenue, Buffalo, New

York.
1926. HOPKINS, FREDERICK E., 146 Chestnut Street, Springfield,

Massachusetts.
1927. HUBBARD, THOMAS, 234 Michigan Street, Toledo, Ohio.
1912. LINCOLN, WILLIAM, 1054 Rose Building, Cleveland, Ohio.

Benefactors
ARTHUR W. DE ROALDES.
WILLIAM E. CASSELBERRY.
SAMUEL JOHNSTON.
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PAST OFFICERS
Presidents

(Year of Election)
1879. Louis Elsberg 1903. J. H. Hartman
1880. J. Solis-Cohen 1904. C. C. Rice
1881. F. 1. Knight 1905. J. W. Gleitsmann
1882. G. M. Lefferts 1906. A. W. de Roaldes'
1883. F. H. Bosworth '1907. H. S. Birkett
1884. E. L. Shurly 1908. A. Coolidge, Jr.
1885. Harrison MIen 1909. J. E. Logan
1886. E. Fletcher Ingals 1910. D. Braden Kyle
1887. R. P. Lincoln 1911. James E. Newcomb
1888. E. C. Morgan 1912. George A. Leland
1889. J. N. Mackenzie 1913. Thomas Hubbard
1890. W. C. Glasgow 1914. Alexander W. MacCoy
1891. S. W. Langmaid 1915. G. Hudson Makuen
1892. M. J. Asch 1916. Joseph L. Goodale
1893. D. B. Delavan 1917. Thomas H. Halsted
1894. J. O. Roe 1918. Cornelius G. Coakley
1895. W. H. Daly 1919. Norval H. Pierce
1896. C. H. Knight 1920. Harris P. Mosher
1897. T. R. French 1921. Harmon Smith
1898. W. E. Casselberry 1922. Emil Mayer
1899. Samuel Johnston 1923. J. Payson Clark
1900. H. L. Swain 1924. Lee Wallace Dean
1901. J. W.Farlow 1925. Greenfield Sluder
1902. J. H. Bryan 1926. Chevalier Jackson

Vice-Presidents
1879. F. H. Davis-
1880. W. C. Glasgow J. O. Roe
1881. E. L. Shurly W. Porter
1882. C. Seiler E. F. Ingals
1883. S. W. Langmaid S. Johnston
1884. J. H. Hartman W. H. Daly
1885. H. A. Johnson G. W. Major
1886. E. C. Morgan J. N. Mackenzie
1887. J. N. Mackenzie S. W. Langmaid
1888. W. C. Glasgow C. E. DeM. Sajous
1889. E. Holden C. E. Bean
1890. J. O. Roe J. H. Hartman
189l. M. J. Asch S. Johnston
1892. S. Johnston J. C. Mulhall
1893. J. C. Mulhall W. E. Casselberry
1894. C. C. Rice S. H. Chapman
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1895. J. Wright A. W. de Roaldes
1896. T. M. Murray D. N. Rankin
1897. A. W. MacCoy H. S. Birkett
1898. J. W. Farlow F. W. Hinkel
1899. T. A. DeBlois M. R. Brown
1900. H. L. Wagner A. A. Bliss
1901. J. W. Gleitsmann D. Braden Kyle
1902. G. A. Leland T. Melville Hardie
1903. J. H. Lowman W. Peyre Porcher
1904. Thomas Hubbard W. J. Freeman
1905. J. L. Goodale C. W. Richardson
1906. G. H. Makuen A. B. Thrasher
1907. J. P. Clark J. E. Rhodes
1908. E. Mayer F. R. Packard
1909. C. G. Coakley H. P. Mosher
1910. Robert C. Myles J. M. Ingersoll
1911. F. C. Cobb B. R. Shurly
1912. A. W. Watson W. Scott Renner
1913. F. E. Hopkins Geo. E. Shambaugh
1914. Clement F. Thiesen Lewis A. Coffin
1915. J. Gordon Wilson Christian R. Holmes
1916. Thomas H. Halsted Greenfield Sluder
1917. John Edwin Rhodes D. Crosby Greene
1918. G. E� Shambaugh John R. Winslow
1919. Francis R. Packard Harmon Smith
1920. Harmon Smith W. B. Chamberlin
1921. Dunbar Roy Robert C. Lynch
1922. George Fetterolf Lorenzo B. Lockard
1923. Hubert Arrowsmith Joseph B. Greene
1924. Ross H. Skillern Gordon Berry
1925. John E. Mackenty Robert Levy
1926. Lewis A. Coffin William V. Mullin

Secretaries and Treasurers
1879. G. M. Lefferts 1895. H. L. Swain
1882. D. B. Delavan 1900. J. E. Newcomb
1889. C. H. Knight 1911. Harmon Smith

Secretaries
1912. Harmon Smith 1919. J. M. Ingersoll
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.
*1894. Wolfenden, R. Norris, Kent, 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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C*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.
*1878. 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 Cit;s.
*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.
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