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FOREWORD

The remarkable advances in the scope and quality of surgery during the past
fifty years have been studied from many different viewpoints. The scope of
SHngery has been enormously expanded by remarkable results effected in estab-
lished as well as in new fields, by scientific and safe approach to every part of
tl}e body, by the willingness to discard apparently well-established major sur-
glcal proFedures for simpler methods, and by the consequent great and rapid
increase in .the number of practicing surgeons. During this period, surgery also
c.an.be cre.dlted- with giving impetus to clinical and laboratory methods of iden-
tifying lesions in early stages of their evolution and with the attempt to control,
ameliorate, abort and prevent those conditions which are known to be dependent
on disturbed physiologic processes, so that in all surgical fields the approach to
sound surgical treatment is more and more made through research being carried
out in clinical and experimental laboratories. The factors contributing to these
great advances in surgery, therefore, have come from every field of medicine, and
have been applied chiefly in stressing the basis on which successful treatment
may be founded, namely, accurate diagnosis.

The necessary application of the great increase in knowledge in the basic
sciences, particularly in physiology, pathology and biochemistry, to the practice
of surgery, and the emphasis which has been given their importance, are likely
to obscure the fact that surgical results always will be directly dependent upon
the technical skill and judgment with which such knowledge is applied. A pro-
found knowledge of fundamental fields without good judgment, technical skill
and experience usually means unsatisfactory surgery. Further advances in sur-
gery, therefore, will depend, to a considerable extent, on the capacity of man to
improve in such technical pursuits, and any contribution which may aid in this
advance is important.

When such a contribution has the intent of presenting a general picture of
surgical technic in the various fields, it represents a vast undertaking because of
the enormous number of surgical procedures which must be evaluated and from
which selections must be made so as to give a comprehensive, clear, and authori-
tative picture of the status of modern surgical technic. In this primary purpose
this work has succeeded admirably and should be an invaluable reference for all
general surgeons and for those who are limiting their surgical practice to par-
ticular fields. The text and illustrations are designed to facilitate the application
of these methods, and since the avoidance of errors in technic is often dependent
on whether or not the surgeon knows what should be done and how it should
be done, the volume should be indispensable to those who have the responsibil-

ity of the surgery in their communities.
Donarp C. Barrour, M.D.

Mayo Clinic,
Rochester, Minn.



PREFACE

There is no lack of excellent treatises covering the field of operative surgery.
BU!: the aYallable qurks fall, generally, into two categories: voluminous systems
which, while containing a wealth of material, offer such a multiplicity of proce-
dures as t? prove confounding, and single volumes which are too abridged to
afford detal%ed information sufficient for the student and general surgeon—a sort
of pleth.ora In one, and an obvious deficiency in the other.

'It is for this reason that the author felt there existed a genuine need for a
succinct work on surgical operations, up-to-date as regards important advances
in surgical technic and including, in order to be practical, a sufficiently detailed
description of each procedure in all commonly performed operations. The aim
of this book is to supply this need. It is intended particularly for students, for
general surgeons and for those general practitioners who are occasionally called
upon to perform emergency operations.

There is always a certain feeling of diffidence in presenting a new book to
one’s professional colleagues. The author’s personal experience of over thirty
years in the daily practice of general surgery, in observing the methods of master
surgeons at home and abroad and in teaching surgical technic must be his excuse
for presuming to present the surgical profession with a practical book of this
kind, one which he believes contains the most important facts for those for
whom it is intended.

There are those who think that whatever is new is the best. This is not
always so. A multitude of standard surgical procedures of today are not new,
but improvements of cruder methods which had their inception in the mists of
antiquity. Indeed, many old operations are still modern, and in many respects
surgeons of today do not excel in, perhaps they do not equal, the technic of their
predecessors. Sentiment and justice demand that we should not forget those
who pioneered for us, and, although no attempt is made to delve thoroughly
into the history of surgery, yet some historical notes are included and credit
given to those who have developed particular surgical procedures.

Surgical technic is no one’s prerogative and no man has ever lived who has
excelled in every field of surgery. Highly technical procedures of an elective type,
not commonly performed, have only been sketched for completeness’ saEke. Emer-
gency operations which any surgeon may have to perform have been included in
the general scheme.

I have considered it important to give the high-lights of surgical anatomy
preceding operative procedures. Unfortuna:tely, many te?xt-books of surgical
technic of today allot little space to such .1mportant subjects as amputations,
ligation of blood vessels, fractures, dislocations, etc., et(E. ; of this I took cog-
nizance and I have included them in this work. In describing operations I ha.ve
adopted the step-by-step method, for the benefit of the stu_dent ar‘ld of the in-
expert operator to whom methodical Procedures are essentl.al. until he has be-
come proficient. Some of the operative procedures are original methods, but
for the most part they are the standard procedures whose value has been con-
ﬁrme(()inb{het:u;:i'nciple that, as the Chinese say, “one picture is Yvorth a. thousand
words,” extensive illustration has been employed. Not only do illustrations spare

vii



viii PREFACE

lengthy descriptions, but they give a much clearer idea of what the author intends
to convey. In this connection, I wish to extend my warmest acknowledgment to
Mr. W. C. Shepard. He is an outstanding artist who has combined his remark-
able ability for graphic illustration with his profound knowledge of surgical anat-
omy in bringing out the salient points pertaining to the various operations.

My sincere thanks and grateful acknowledgments go to the many authors
who have kindly granted me permission to reproduce original illustrations; to
the authors of treatises from which descriptions of certain standard operations
have been borrowed; to Dr. Harry L. Pollock who graciously read the manu-
script on surgery of the ear, nose and throat; to Dr. Oscar B. Nugent for sugges-
tions on surgery of the eye; to Dr. Raymond W. McNeally from whose contribu-
tions on the surgery of the vascular system I have liberally borrowed, and for
his critical and painstaking editing of the chapter on vascular surgery; and to
Dr. Donald L. Dickerson for some of the sketches made from life and for proof-
reading parts of the manuscript; to Misses Angela Bartenbach and Hebilly-
Magda West for supplementary illustrations, to Dr. Horace E. Turner for careful
proofreading and suggestions in the chapter on Orthopedics, to Miss Leona Tanner
for the careful typing of the manuscript—a nerve-taxing task, to Miss Marie
Berger for a number of line and wash sketches throughout the text, as well as
to Dr. Captola Rutter for careful proofreading.

Lastly, special gratitude is expressed to the publishers for their unfailing
courtesy, untiring and boundless cooperation regardless of expense, invaluable
advice and general help in the production of this book.

If this work meets with the same kind reception as did my last, “Surgical
Errors and Safeguards,” the forgone vacations and the intensive effort which
has been put forth in the years just passed to accomplish this task will appear
infinitesimal as compared with the gratification of the author.

Max THOREK
The American Hospital of Chicago
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VOLUME ONE

Part I

GENERAL OPERATIVE CONSIDERATIONS

CHAPTER

1. THE SurcEON AND His Art ... ... .

2. THE SurceoN AND His Patient

3. PostoreraTIVE CoNSIDERATIONS

4. OPERATING PAVILIONS AND THE OPERATION IN GENERAL

5. STERILIZATION OF SURGICAL INSTRUMENTS

6. ANESTHESIA ...

ORIENTATION

In this section of the work, general subjects are discussed. While operative
surgery has made tremendous strides in the last decades, the marvel of the
recuperative powers of the human body are as baffling today as they were cen-
turies ago and even the most experienced surgeon must acknowledge his indebted-
ness to it. Both the potentialities of the Vis Medicatrix Naturae and the degree
of skill of the surgeon decide the outcome of the particular surgical problem.
There is much in what Ambroise Paré (1510-1590), the greatest surgeon of his
time, has said in relation to the healing powers of Nature which is summed up in
the famous inscription on his statue “Je le pansay, Dieu le guarit.” Nevertheless,
the more competent the surgeon, the kinder nature seems to serve him; ignorance
and surgical transgressions are resented by her.

The importance of the relationship between the surgeon and patient and the
psychic attitude of each to one another are stressed. The responsibility of the
surgeon does not cease when the patient is wheeled out of the operating room.
It is then when the r bility of proper p ative care falls on his
shoulders. This phase is discussed in Chapter 3 and, while the arrangement and
equipment of operating pavilions and the conduct of the operation in general is
subject to the taste and opinions of various surgeons, a general outline and the
essentials of these has been described in Chapter 4.

Of utmost importance, of course, is the surgeon’s armamentarium but no
matter how skillfully fabricated, his instruments may become dangerous weapons
if not subjected to proper sterilization. This has been described in Chapter s.
Part I concludes with “Anesthesia” in all its modern phases of practice. It is
refreshing to observe the present-day trend of specialization in this important field.
While volumes have been written on the subject and there is still much to be
learned, the successful administration of an anesthetic is based upon a thorough
understanding of the physiologic principles involved, of the mode of action of
the anesthetic used, etc. Much research remains to be done here. Hewitt sum-
marizes the question of the action of anesthetics as follows: “All that we can say
is, that general anesthesia is probably brought about by some change of physico-
chemical character within the protoplasm of the nerve cells; that the most delicate
and vulnerable of the nervous elements, those which give to the organs their
characteristics, peculiarities, attributes and functions, are first affected, and that
finally, the most resistant centers upon which life is dependent are attacked.
Whether the change is due to the local effect of the anesthetic itself, upon the
cell contents, or whether some alteration in the blood produced by the anesthetic
is the immediate cause of such change is at present impossible to say.”

The discussion of the various types of anesthesia begins with the history of
anesthesia and includes an evaluation of all methods in use today. Local (infil-
tration) or block anesthesia of various operations is described preceding the
description of the respective operation.

MODERN SURGICAL
TECHNIC

CHAPTER 1
THE SURGEON AND HIS ART

“Surgery is not only a matter of operating skillfully. It must engage in its
service qualities of mind and of heart that raise it to the very highest pinnacle of
human endeavor. A patient can offer you no higher tribute than to entrust you with
his life and his health, and by implication, with the happiness of all his family. To
be worthy of this trust we must submit for a lifetime to the constant discipline of
unwearied effort in the search of knowledge, and of most reverent devotion to every
detail in every operation that we perform.” (Lord Moynihan.)

There is no human calling which demands from those who follow it a
greater endowment of the best human qualities and the highest developments
of technical knowledge and skill than the art of surgery. In major surgical
work, and often, indeed, in lesser, the stake at issue is human life; the surgeon
stands between the patient and death. On the one hand, the surgeon’s judg-
ment, knowledge and skill may save a life otherwise doomed; on the other hand,
erroneous or careless surgical procedures may and often do bring either death
or life-long misery to a patient who has had a comparatively easily corrected
condition. The surgeon’s responsibility is, therefore, a sacred one, for he is often
an arbiter of life and death and responsible only to his own conscience.

He who wishes to become a true surgeon must possess many virtues and
much skill. His virtues must be sympathy, patience, self-denial and self-disin-
terestedness. By this last, I mean that the object of his work must always be
the good of his patient rather than the enhancement of his own reputation or
personal aggrandizement.

The safety of the patient upon whom a surgical operation is being per-
formed must always be the prime objective; every other surgical consideration
is secondary. Therefore, brilliancy of technic should never be permitted to
eclipse safety. In the past, too many surgeons were obsessed with the illusion
of brilliant operating; the patient was considered merely a vehicle through which
they could exhibit their rapidity of manipulation and technical skill. Of such
surgeons it could truly be said that “the operation was successful but the patient
died.”” Today, fortunately, the successful surgeon is the safe surgeon; one
who reduces surgical interference to the absolutely necessary minimum and yet
accomplishes the objecis of surgery. These objects are to relieve pain, save
life and restore physiological function.

In connection with the foregoing, I might cite the celebrated French sur-
geon Doyen, who said:

“Surgery is one of the noblest arts; too many of its practitioners have made
it a trade. Its operations were, at the beginning of the last century, the ap-

panage of a few, and surgeons regarded the accomplishments and reputation of
3
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being a brilliant operator as the highest attainable honor. . . . The surgeon
should be an artist, not a manipulator. . . . It is high time that the fact should
be recognized that any one cannot improvise himself a surgeon, and that it does
not sufiice, in order to constitute an operator, to be able to manipulate some
dozens of hemostatic forceps more or less adroitly.”

The name of “surgeon” is merited only by one who is a profound and accom-
plished clinician and at the same time a prudent and skillful operator.

At the present time the increase of surgical operative work by gcn.eml
practitioners, owing to the increased facilities offered by the many small hospxl.:xls
throughout the country, tends to make ambitious young men undertake major
surgical operations for which neither their training, experience nor resources
render them fit. I do not refer to emergency surgery which must be done even
in the face of known risks, but to elective surgery which should be done only
by the competent. As Kocher says: “The more surgery has become lh? common
property of medical men the more it is incumbent upon any one \.vho ml.ends to
devote himself to the practice of surgery to take every opportunity of improv-
ing his technique.” .

The medical profession justly complains that unwarranted operations are
often undertaken by men of little experience. Unfortunately, warranted opera-
tions are also often undertaken by men of the same type. .

What steps are necessary, therefore, in order that one should merit the
dignified title of surgeon? First, a long apprenticeship under nm§lcrs (_)f the
surgical art in order to obtain a profound knowledge not alone of diagnosis but
also of the indications for any operative procedure. Second, a thorough knowl-
edge of anatomical structures and physiological functions with special refcrc_nccs
to the manner in which these may be affected by surgical operative manipulations.
Third, in so far as possible, a skilled technic in the actual performance of opera-
tions not only on the cadaver but on the living subject ; and one must know every
detail in the management of these cases in the pre- and postoperative phases
under normal and abnormal circ ances. Fourth, ling of the con-
stitution of different types of patients, to be able to decide on operability .nml
on the best time to operate as well as on the best type of operation for a given
case. As Watson truly says:

“For every operation there is really only one good method and the surgeon
must act according to the findings, as his experience and judgment tell him and
he must perform his work simply and well. Every surgeon worthy of the name
should not only be conscious of his sagacity and aptitude but be more particu-
larly conscious of his limitations so that he is really fit to judge what he is
capable of undertaking and performing for the ultimate cure of his patient.”

While the ultimate cure of the patient is always the prime object of surgical
interference, the preservation of physiologic function, if at all possible, is also an
essential. A good surgeon, while always ready to perform heroic surgery if
actually demanded, will refrain as long as possible from removing or excising
a necessary limb or organ and in every operative procedure there must be
method. Every extirpation, resection or reconstructive operation must be planned
and executed on strictly anatomical and physiological lines.

When we consider the seriousness of a major surgical operation, the neces-
sity for painstaking examination and clinical observation of a patient by the
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surgeon before he arrives at a definite diagnosis is at once seen. Today, dlag.
nostic procedures are better than at any period of surgical history. Yet, if Sing
of surgical commission based on hasty and erroneous diagnosis are recordeq
anywhere, there must be a very large number of such records.

Lastly, as regards technic: it is a matter of constant practice. Manug)
dexterity is not picked up from books or by observing others. Knowledge of
the best methods of doing any kind of surgical work is acquired only by expe-
rience and by keeping one’s self acquainted with new methods as they appear
and practicing them. Practice alone makes perfect but there is no use in being
perfect in what itsell is faulty. Technic distinguishes the surgical artist from
the mere manipulator.

Taking into consideration the surgeon as a whole, Lord Moynihan aptly
said, “He must have an eagle’s eye, a lady’s hand and a lion's heart” to which 1
would add a personality that inspires hope and confidence; his attitude towards
his patients must he one of sympathy and gentle commiseration with an ever
watchful solicitude for their care and safety.

CHAPTER 2
THE SURGEON AND THE PATIENT

“One essential matter is that he (the observer) must have seen the patient and
elicited the symptoms {rom the patient. He must have watched the patient and noted
the progress of the disease and the ifestations that p its prog and
have correlated the signs during life with those found at operation or death.” Sir
James Mackenzie.

In an emergency surgical operation there is, of course, no time for study,
but in most other conditions there is sufficient time before operation for the
surgeon to become more or less thoroughly acquainted with his patient. If pos-
sible, every surgical operation should be preceded by a period of complete physi-
cal and mental rest during which the constitutional peculiarities and the resistance
power of the patient should be noted.

The surgeon can learn a good deal from the patient at his preliminary inter-
views. The trained eye may frequently observe constitutional and other peculi-
arities; but it is only after complete history taking and diagnostic procedures that
a definite decision can be reached as to the true nature of the patient’s trouble
and as to the necessity for a surgical operation, as well as to the patient’s capacity
to undergo such operation as may be decided upon. There should be no failure
as regards*carel or want of thor in respect to the preoperative
investigation of a patient. The diagnostic paraphernalia is now vastly extended
and all essential and unusual facts can be recorded and correlated with symptoms.

HISTORY TAKING

The complete history taking of the patient comprises many subdivisions and
entails much care. Such important work should never be delegated to nurses
or other subordinates: it demands the careful attention of the surgeon himself.
He must personally verify the findings of the particular complaint to which the
patient has called attention.

A patient was referred to me with a diagnosis of a possible malignancy of
the descending colon (loss of weight, pain in the left colon region and somewhat
suggestive x-ray findings). Pain was elicited while examining the patient’s
abdomen and palpating the left colon. During the course of the examination,
I discovered the man was wearing a suspensory bandage. He said that he occa-
sionally had a dragging sensation in the left testicle. Upon inspection, after
removal of the suspensory bandage, it was discovered that the man had a malig-
nancy of the testicle and that the pains along the left colon were in all prob-
ability due to retroperitoneal metastases from the testicular tumor.

The simplest complete record of every patient operated upon should contain :

1. A concisely written statement of the condition of the patient ; his history,
as stated and elicited.

2. A short orderly account of a general systematic examination noting par-
ticularly any abnormal findings,

3. The diagnosis, tentative or otherwise.
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4. A short note on the treatment and an epitome of the surgical operation
and findings disclosed.

5. Reference to any complications.

6. A note of the final results.

As regards the examination, the heart, lungs and kidneys should always be
investigated with special care, no matter what the nature of the surgical proce-
dure might be. In operations on any part of the intestinal tract, the mouth
and teeth should receive special care and all foci of infection should be removed
to obviate postoperative parotitis and postoperative pneumonia. Matters which
should interest the surgeon are: any tendency to hemophilia or to acidosis,
obesity, alcoholism and constitutional peculiarities.

PREOPERATIVE CARE

Patients are admitted to the hospital for elective operations at least by 3
o'clock on the afternoon on the day preceding the operation. Wherever pos-
sible the patient should be observed for a day or two prior to the operation.
On admission the patient is given a tub bath. The presence of skin eruptions
or anything unnatural about the patient is reported by the nurse to her superior.

A preoperative diet should furnish a high percentage of nutritive value in
small bulk, should be readily and rapidly assimilated and should leave a minimum
amount of intestinal residue. The diet on the day or two preceding an opera-
tion should be light. After midnight preceding the morning of the operation
fluids are restricted or withheld unless specifically ordered otherwise.

In emergency operations, if food has been taken within six hours of opera-
tion, the stomach should be emptied before operation by lavage with plain
warm water or with the addition of a small amount of sodium bicarbonate.

Catharsis. As a general rule it is considered unwise to disturb a palicnl'S
rest on the night before operation by giving him cathartics. Normal intestinal
movements and functions are disturbed and it is possible that there may be an
i_ncrcase in absorption of intestinal toxins and a greater permeability of the
intestine to bacteria. A mild purgative may, however, be given.

In the average case no special preparation is needed prior to the afternoon
of the day preceding operation. A tub bath is given then and the entire field of
operation cleansed thoroughly with green soap and water. The umbilical pit
receives particular attention if it will be in the field of operation.

The entire field of operation is shaved. In abdominal operations this includL.'S
up to the nipple line, and posteriorly to the midaxillary line; the entire pubic
region is thoroughly shaved. It is important that this area be shaved closely
so that the finest hair is removed. To neglect this invites skin infections. Avoid
injuring the skin with a razor. In gynecologic operations, it is well to do a
complete vaginal preparation, unless contraindicated (virgo intacta). In hernia
operations, the scrotum and contiguous areas are also surgically prcpnrcd.

After shaving, the entire abdomen is scrubbed thoroughly with green s0aP
and water for three minutes; the field is now dried and treated with ether and
70 per cent alcohol. A sterile towel is placed over the field and kept in place
with adhesive straps.
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Unless there is some specific reason, all patients to whom an anesthetic is
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the sponge used. Following the preparation with ether, the same procedure is

given receive a hypodermic injection of one-fourth grain of morphine sulph
with 1/150 grai of atropin sulphate three-quarters of an hour before goin, t
surgery. After the injection has been given, the patient is kept quiet going to
The patient’s hair must be in order and free from hairpins. ’Fﬂls‘c teeth must
be removed. The patient’s bladder should be emptied and a record of :l}f
quantity of urine before the operation made; the large bowel is emptied be
enema. If the patient does not void the interne or surgeon must be nol‘i)ﬁed I};
necessary, the patient should be catheterized. The patient should don a f.resh
gown and leggings. He or she is not to receive relatives and should be left in a

i
i

Fic. 1. After thorough preparation with iodine the umbilical pit is sealed with collodion, as
shown in this illustration.

darkened, quiet room after the hypodermic injection is given. In all elective
abdominal operations and where not contraindicated, I administer routinely
before the operation an ampule of pitressin. It has served me well.

No patient is admitted to the operating suite unless accompanied by a
complete history and physical examination, complete blood, urine and other spe-
cial analyses, or if no preoperative diagnosis is recorded on the chart.

The patient is brought to surgery twenty minutes before operating schedule
time and placed in proper position on the operating table. After the patient has
been anesthetized, the entire field of operation and abdomen is exposed by
removing the sterile towel. With a sterile sponge on a forceps the entire area is
again gone over with ether. In case of the abdomen, the ether is permitted to
drip into the umbilical pit but the sponge is never allowed to touch it. With
this sponge, first cleanse over the site of the proposed incision. Always work
away from the proposed line of incision until the entire field is cleansed. Dis-
card the sponge. With a fresh sponge cleanse the umbilicus and again discard

repeated with a 3% per cent iodine solution and again a final preparation with
70 per cent alcohol.

Carefully remove all iodine, thus preventing burns. Seal the umbilical pit
with collodion (Fig. 1). Drape the patient with a heavy sterile towel and re-
move him or her to the operating room for final draping.

Male herniotomy patients are subjected to a complete scrotal and penis
preparation with tincture of merthiolate 1:1000 (Mo. 99).

MENTAL ATTITUDE OF PATIENT AND SURGEON

It is most desirable that the patient should go to surgery in as calm a
state of mind as possible, Newer methods of preparing a patient include pre-
anesthetic medication so that the patient is in a semi-conscious state before
being anesthetized. This will be fully discussed in the chapter on General
Anesthesia, page 54.

Every surgeon has observed that the cheerful, optimistic type of patient
makes good progress while the nervous, overstrained, morbid and depressed one
fails to make headway. Crile has pointed out that fear and apprehension lead
to exhaustion of the bodily reserve and deplete the adrenal reserve. The only
preventive is to try, before the operation, and after it, to calm the neurotic
patient in every possible way and to induce him to take a cheerful outlook.
All suggestive influences which tend to raise the patient’s spirits and remove
dread and fear are warranted even though the outlook is grave. Surgeons and
their personnel should never betray any form of anxiety or apprehension in the
presence of the patient, or by their actions or glances lead him to suspect that
he is facing a serious crisis. Even life-saving measures should as far as possible’
be done in a matter-of-fact way as if they were routine.

No patient who shows an apathetic, fatalistic attitude towards an operation
should be operated upon while in that frame of mind. My personal experience
has been that a patient who is convinced that he will not recover from an opera-
tion or does not wish to recover not infrequently has his wish fulfilled. I have,
therefore, made it a practice to try to change such a mental attitude of the patient.
A hopeful, confident frame of mind is frequently a most important factor toward a
favorable surgical prognosis.

The mental attitude of the patient very often depends on the mental atti-
tude of the surgeon and plays a most important role from many points of view.
Cheerful surroundings, a cheerful surgeon, a pleasant nursing staff and a form
of suggestive therapy accomplished by the conduct of the surgeon are essen-
tials for success. Personally, if I were ill, I would not permit a surgeon whase
demeanor recalls the mortuary or the embalmer to minister to my physical
needs. Apprehensive patients gain much, though they be seriously ill, by the
warranted influences suggested by the surgeon. Of course, the relatives of the
patient should at all times know the truth of the existing condition.

Two young women were scheduled to be operated on by the author for simple
“interval” removal of the appendix. They occupied adjoining beds. Both were
in splendid condition except that one of the patients, a young woman of nine-
teen, made the statement to the nurses that “she feels confident that she will
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never leave the hospital alive.” This form of comment she indulged in rather
frequently. It was, h er, not looked upon by the attendants as a matter of
importance. Both patients were operated on in the same forenoon. There
were no complications or difficulties of any sort during the operative procedure.
Both were returned to bed in excellent condition. The first post-operative day
nothing unusual was observed. On the second day, the patient referred to began
to have visual hallucinations of “churches,” “funerals,” “joining her mother in
heaven,” etc. She sang and muttered almost incessantly about the visions in the
skies, etc. Her general physical condition was excellent. On the third day
sedatives were used. On the fourth day during an attack of violent temper she
tore her dressings off, became almost unmanageable and had to be restrained.
The visual hallucinations became worse and with all resources at command
to alleviate the condition it was all in vain. Death ensued on the eighth day
following a “simple appendectomy.” A remarkable sidelight of the case is that
the second patient, referred to above, occupying the next bed, seeing the dilemma
of her friend with whom she had been discussing religious topics prior to the
operation, went into a cataleptic state which lasted about two days from which
state she finally emerged following sedation, suggestion, etc. Thus, it is wise
not to operate on a patient whose mind is set, at the outset, that he or she
will not recover. An attempt is made to dissuade the individual and convince
them, by every means possible (sustained suggestion), that a hopeful attitude
is justified and that there surely is no need for apprehensi In predisposed
individuals the psychic trauma may precipitate an acute mental upset.

In the postoperative period constant watchfulness of the patient by the
surgeon himself is as important as the technical operation per se and is as much
a part of the surgeon’s personal duty as is the operation. His experience will
enable him to observe the first symptoms of any approaching complication
which, in many instances, he may be able to avert. The surgeon’s neglect of the
aforesaid may end in fatality.

CHAPTER 3
POSTOPERATIVE CONSIDERATIONS

IMMEDIATE SEQUELAE

In every major operation, especially those involving vital organs, all or
some of certain sequelae may eventuate to a greater or lesser degree. These
are shock, hemorrhage, infection, obstruction and embolism. With clean aseptic
surgery, regard for hemostasis, gentle manipulation and careful preparation of
the patient, these may be reduced to a minimum and clinical manifestations may
be very slight, but some degree of sheck and pain may always be expected.

SHoCK

Shock is the result of many causes., The best definition is perhaps that it
is a reflex depression of the vital functions owing to bodily injury whether trau-
matic or operative. The one common finding in shock is the persistently low
blood pressure. The symptoms of internal hemorrhage may be confused with
those of shock, but while shock may be present without hemorrhage, considerable
hemorrhage is always accompanied by some shock. In shock from any cause,
should the systolic blood pressure register go mm. of mercury or less, restorative
measures are immediately called for: oxygen, glucose and sodium bicarbonate ;
external and internal heat; blood transfusion, etc. Tranfusion is the specific
remedy for shock due to hemorrhage. The fall in blood pressure may be tem-
porarily combated by intravenous infusions of saline.

The operative prophylaxis of surgical shock is provided for by Crile in the
special technic which he devised and named anoci-association—a technic which
can be utilized to advantage in most major operations. It minimizes physical
and psychic factors concerned in the production of operative shock and at the
same time attempts to reduce postoperative pain and discomfort. The idea is
to prevent harmful or painful impulses reaching the central nervous system fol-
lowing irritation of the sensory nerves, whether owing to division or to pull
upon the various sensory nerves that may be involved in the area of the operation.
The essential step in Crile’s method is to block the nerves supplying the opera-
tive field by regional or infiltration analgesia using a solution of 4 to 1 per
cent novocaine to which adrenalin is added.

When a patient who has been subjected to a long and exhausting operation
is returned to his bed, external heat should be applied (not by means of hot
water bottles) under careful supervision, and such other restoratives as may be
indicated.

In so far as they may be considered nervous phenomena, postoperative
vomiting and hiccough are partly the result of shock.

Vomiting, of course, is also associated with the after-results of anesthesia.
The important point in connection with excessive postoperative vomiting is that
the patient may become so weak that he is unable to expel the vomitus. This

1
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ked i by inspiration causing
rynx or sucked into the lung by | s
aspiration pneumonia. If no mechanical means su[ﬁczer.lo br;ng g;:ntl::lll\;)t:::‘lgi,
2 . . . . 0 2).
resort o gastric lavage or Levine tube aspiration (1ig. Senel J
pos(npcml?ve vomiting persists for six hours (or for a shorter period if copious},
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may be drawn into the lai

Fic. 2. Wangensteen suction with Levine tube in patient with acute dilation of the stomach
following I saline fusi Recovery.  (Authors Surgical Service,

Cook County Hospital.)

the condition should be met by gastric lavage with hot water to which 2 drams
of sodium bicarbonate has been added to the quart of water; the stomach is
filled and then the fluid siphoned off several times.

Hiccough is more frequently observed after upper abdominal operations.
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It is said to be due'to an irregular spasmodic conlr:u':lion of the diaphragn,
caused by irritation of the pneumogastric nerve. Tt is probably one of the
effects of surgical shock. There are no known c.cruun means of relief, by
ly practised, comp of the diaph agm is one

among those that are ¢

of the best. : - .
Before leaving the subject of operative shock it may be reiterated that much

of extra-vigorous surgery, such as the rough use of retractors, the picking up of
small vesscls with powerful clamps, the roughness of unnecessary haste, the
forceful and harmful use of swabs zfml packs should be gnnrcly dispensed with,
Such practices devitalize and impair the power of repair ?! .lhc tissues. The
maintenance of a gentle and careful technic not only minimizes shock, but j
makes all the difference between a good and bad operative result,

HEMORRHAGE

The surgeon should carefully examine all bleeding points before terminating
an operation: oozing is best controlled by gauze packs wrung out of hot saline
solution : larger vessels should be located and ligated. It is superfluous 1o re.
iterate that during an operation the operative field should be kept as bloodless
as possible. The surgeon will soon learn that he can control hemorrhage in the
vast majority of cases by good light and exposure of the part and prompt action,
There should be no excitement in the presence of a copious hemorrhage, The
necessary steps must be undertaken with cn!mncss, method and expedition. The
more pronounced the surgeon’s sang-froid under such circumstances, the
better.

Postoperative hemorrhage may become manifest up to the fifth or sixth
day following operation and even much later when owing to erosion of a blood
vessel, to the spread of infection or to the pressure of a drainage tube or tight
pack. The detachment of clots, slipping of ligatures and cutting through of
blood vessels usually give rise to postoperative bleeding. The only treatment is
to expose the blood vessel promptly and control hemorrhage. If the loss of blood
is severe, restorative measures will be called for as well.

INFECTION

Even with the most rigorous aseptic technic no surgeon can feel absolutely
sure that postoperative infection in some degree will not appear. Sometimes
operative wounds show signs of slight infection along the suture line, the so-called
stitch abscess, manifested by redness, swelling and pain with a rise in tempera-
ture. If small and localized, one or two sutures may be removed and a hot moist
antiseptic dressing applied. But if more extensive the wound may require
opening up and the insertion of a small drain tube. Stitch abscesses may, per-
haps, be best avoided by observing meticulous asepsis, avoiding dead spaces,

pproxi without strangulation and careful hemostasis. It is asserted that

positive cultures of infective microorgani: can be ot 1 in over so per
cent! of fresh surgical wounds. The phagocytic.powers of the tissues can, how-
ever, dispose of most of those. The surgical field may become infected in the
course of an operation when a hollow viscus is opened; in such cases drainage is
imperative. g
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POSTOPERATIVE CARE AND LATE COMPLICATIONS

The surgical operation is only one phase in the treatment of some definite
disease and if the surgeon has undertaken the complete treatment of the patient
his responsibility does not end with the operation but continues until the patient
is finally discharged as recovered. The postoperative care of a patient must
not be indiscriminately left to subordinates ; many complications may arise and in
this period the surgeon must prove himself also a physician, and the early recog-
nition of the signs of i ling complications may be d\ 1 by his experienced
eye rather than be left to the observation of those with less mature judgment.

The number of complications which may follow as a direct or indirect result
of surgical operations is very large depending upon the constitution of the pa-
tient, his preoperative ition, the type of-of ion and unfq id
An i plete list of such tions includes p ive backache, gastric
dilatation, intestinal distention and obstruction, postoperative bronchitis and
p ia, thrombophlebitis, pylephlebitis, pul, y infarction and embolism,
urinary retention, renal complications, acidosis, parotitis, postoperative paralysis,
intestinal obstruction, etc,

While any one or more of these may occur as a sequel to an otherwise care-
fully executed operation, yet it would not be good surgical judgment unduly to
alarm a patient by informing him of their possibility as the chances are greatly
in favor of no serious complication occurring.

Vigilance, constant vigilance, is the proper attitude of the surgeon until the
period in which the development of a complication might occur has passed. The
modern practice of th h preop ive p ion of the patient, when the
operation is an elective one, has obviated many of the possible complications,
but some still strike like a bolt from the blue.

Some of the first considerations that will arise in the immediate postopera-
tive period are those of thirst, catharsis, nutrition and postoperative pain.

THIRST

I the patient can drink and there is no contra-indication inherent in the type
of operation, water may be given if the patient desires it. Preferably the water
should be hot, not lukewarm, with a little bicarbonate of soda added; or, weak
tea may be given. Ice sucking is not desirable since it tends to increase the
thirst. Proctoclysis is, however, the best method of relieving thirst. The rate
of flow should be about 8 ounces per hour for rectal absorption. Continuous

1 bsorption (hypodermoclysis) (Fig. 3) may also be employed
using freshly distilled sterile water heated to r10° or 115° F. There is a con-
siderable loss of body fluids following hesia and during which, cou-
pled with the fact that the postoperative intake of fluid is much limited for a
time, makes it very necessary that the patient’s tissues should obtain fluid by
some other means. (Fig. 4.)

CATHARSIS

While postoperative catharsis should be avoided as far as possible, yet the
surgeon should carefully watch the postoperative action of the bowels and re-
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lieve them if necessary by other means. In the average case a disturbance of
the normal action of bowel movement, which may have been quite regular pre-
operatively, may, on account of the general organic upset consequent upon
operation, last one or two days until the organism has regained its equilibrium.
If the general improvement in the patient is satisfactory a simple encmu'afler
the second day will add to the patient’s comfort. If, however, reaction is de-
layed, following 1 1 surgical ipulations or other cause then nature
must be assisted by medication. Calomel or a saline cathartic may be used.

Fic. 3. Method of administering hypodermoclysis of salt solution in the thighs.

Opium is said to aid the central nervous system in regaining control °‘.‘,he
mechanism of defecation. As a general rule very active cathartics, when g.“'lr:
early following operation, irritate the stomach and intestine. This is esptf"‘”l
true when purgatives have been used preoperatively, as they bring ﬂb““_‘ a violen
and unnatural action leaving the intestine in a condition of marked disturbance:
causing gas pains.

The inconveniences of preoperative purgation are on the whole greater l?‘fm
the ad , especially when we ber that the functions of the liver
and kidneys are also not only disturbed but rendered less resistant to }he ":i
toxication of the anesthetic. The intestine itself is in a state of hypotonicity ::r
dehydration.  Soap and water enemas, prior to operation, seem to bed
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than purgatives and conduce to a better postoperative action of the bowels; if
purgatives must be given preoperatively they should be administered two or
three days before the opetation.

Fic. 4. Continuous duodenal suction and intravenous admumistration of sodium chloride and
glucose.

DIET

In major surgital operations which vary in their influence on nutrition and
disturb the physiologic factors concerned in metabolism, there is a varying time
during which feeding of the patient must be strictly limited, that is to say, until
the normal physiologic functions have been more or less restored. Long expe-
rience has shown that the resumption of normal dietaries must be gradual and
depend upon the patient’s desires and his reactions to food.
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POSTOPERATIVE PAIN

Much of the postoperative pain and discomfort of a patient is the result of
putting him in a strained or cramped position either during the operation or in
the immediate postoperative period. Other causes are too tight bandages, espe-
cially following the reduction of fractures. In such cases the limb often swells
and gangrene may result.

The position of a patient following an abdominal operation is particularly
important ; correct position hastens recovery: faulty positions invite complica-
tions. A slightly modified Trendelenberg position is said to help in the pre-
vention of postoperative thrombosis.

The postoperative use of is perhaps open to question. But,
from the alleviation of severe pain, it is said that morphine slows respi
thus diminishing lymph flow. Recent work has shown that morphine definitely
increases peristalsis of the small bowels.

CHAPTER 4

OPERATING PAVILIONS AND THE OPERATION
IN GENERAL

OPERATING PAVILIONS

While a good surgeon with able assistance may be able to accomplish excel-
lent work under the most adverse physical conditions, it is generally agreed that
it is to the advantage of all concerned to have the surgical pavilion so designed
that approved technic may be facilitated, functional efficiency assured and
technical equipment made readily available.

Because of the differences of technic and requirements of different groups
of surgeons, it has never been found possible to design a single surgical pavilion
which will suit all hospitals, and so it is imperative, when the planning of such
a unit is under consideration, to study carefully the specific requirements of
that institution, incorporating therein such local variants as may be necessary to
meet the requirements of those who are to work therein.

I am indebted to Dr. Wm. H. Walsh, hospital consultant of Chicago, for
the following suggestions germane to the question under discussion. He was
kind enough to prepare for this work two sketches of operating pavilions, one
for a hospital with from 100 to 200 surgical beds, and another designed for an
institution with from 400 to 500 surgical beds. No attempt has been made to
show the layout of the surgical operating facilities required for a small general
hospital for the reason that because of the restricted space therein available
many of the facilities provided in the larger institution must be omitted. The
sketches shown, however, may serve as an excellent guide to those who are
obliged for lack of space, to work in more restricted quarters. A description of
the sketches follows:

. This drawing (Fig. 5) attempts to show an ideal layout for the surgical operat-
ing pavilion of a hospital with from 100 to 200 surgical beds. This section of the
hospital should preferably be located on the top floor of a building of sufficient height
and area to accommodate the number of beds for which it is designed.

.. 1. This space is provided for the storage of a special urological or fracture table
while one or the other is in use, Thus, room #3 may be used for a double purpose
by simply changing tables. 2. Major operating rooms, when possible, are planned
in pairs and between them provision is made for water and utensil sterilization and
surgeons’ wash-up sinks. This ar provides ready ibility of hot-and
ccld.slcrile water, permits the sterilization of instruments and sutures with the least
possible delay, and gives the surgeons direct access to operating rooms After scrubbing
up. 3. As elsewhere noted, it is desirable to provide the facilities for x-ray examina-
tion in the operating section and these are usually so located as to be accessible to
two separate operating rooms. In this instance the x-ray generator is in space #14,
thus making it available for genito-urinary and orthopedic work in #3 and any other
use desired in the minor operating room #7.

4. In this sterilizing room provision is made only for sterile water and instru-
ments, and autoclaves are located adjacent to the nurses’ workroom for reasons else-
Wwhere explained. s. The surgeons’ scrub-up sinks usually located between two operat-
ing rooms, are convenient to the surgeons and are so arranged as to obviate the
necessity of the surgeon with clean hands passing through the corridor, 6. This util-

18

OPERATING PAVILIONS AND THE OPERATION IN GENERAL 19

ity room is slightly different from the same room designed for patients floors, but is
equally necessary to an operating suite. 7. Minor operating rooms are, like those
for major work, usually arranged in pairs with the same facilities between them.
8. On cither side of the doctors’ room are toilet and shower bath facilities which
were designed in this instance to meet a situation where men and women surgeons
cperate at the same time. 9. Elevators of special size and design. 1o. A reserve
supply of sterile dressings should always be on hand and this room is provided for
that purpose. 1r. For the ience of the in the r ding of their
work, space is provided either for dictaphones or a stenographer, 12. A suitable place
is necessary for the storage of surgical instruments and this is placed adjacent to
the sterile supply room. 13. This is the doctors’ rest and dressing room and should
be equipped with lockers. 14. )l y Xx-ray already ioned
15. Anesthetizing rooms have a sub-corridor for the elimination of noise.

16. For the immediate examination of tissue it is considered desirable to place
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Fic. 5. Surgical operating pavilion for hospital with 100-200 beds.

facilities in the operating suite for that purpose. Equipment for freezing, slicing and
microscopic examination of tissues is required here. 17. Warming cabinets are for
the storage of blankets to be used on patients immediately after operation. 18. This
control desk is intended to i a ivities of the section and a well-trained
nurse is required constantly on duty. All communications to the various parts of
the hospital are transmitted through this center. Orders to start anesthetization of
waiting patients, and routing of patients to the various operating rooms is controlled
here. The use of this system saves the time of all concerned, assures the full usage
of all facilities and obviates the necessity of supervisors running around from one
place to another in order to keep things moving smoothly. Special telephone and
signal systems are required to perfect this system.

19. Service halls adjacent to the elevators give privacy and keep the patient traffic
away from all other. 20. The plaster room is for the storage and preparation of plas-
ter used for bone fractures and thus is located adjacent to the orthopedic room.

The absence of a nurses’ workroom in this sketch will be noted. This omission
is due to the fact that in the institution for which this design was intended there is
an obstetrical pavilion on the floor immediately below and the facilities therein
provided are adequate for both pavilions. A small lift in room #10 brings the sterile
supplies from the floor below. 4

This sketch (Fig. 6) closely approximates the ideal for a surgical section of a
hospital of from 400 to 60o beds. It is located on the top floor of a vertical type
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building which would have at least twelve stories. Above this floor there may be
arranged a gallery for medical students so that all operating rooms may be visible
from above. In this sketch a gallery extends down into one major operating room
so as to bring observers close to the field of operation. 5
1. The foyer or general lobby for the surgical floor. 2. Four general operating
rooms are shown, one of which has the gallery extending into it. 3. Cystoscopic and
orthopedic operating rooms with water and instrument sterilizers between. 4. am! 3
Also scrub-up sinks for doctors and nurses. 6. Utility room for the major sur.glcal
section and another for the minor surgical section. 7. The surgical floor is designed
<0 as to separate the minor and major sections as far as possible and the various
minor operating rooms here can be used for surgical dressings, infected cases or othcr
purposes. 8. Toilet, shower bath and locker rooms for male and female surgeon:
adjoining the doctors’ lounging and dressing room. 9. There are four elevators in-
tended for the entire building but only two of them, as shown, extend up to this floor
and, when the surgical floor is in operation these two elevators may be reserved for
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Fic. 6. Surgical section of a hospital of from 400-600 beds.

that exclusive use. These elevators open into the service hall for patients and also
into the main foyer for doctors, nurses, visitors and students. ro. Station for nurs-
ing supervisor in charge of traffic and communications, especially equipped with
telephone connections and signals. 11. Cubicles for the convenience of surgeons in
dictating surgical notes either to a clerk or into a dictaphone, to be transcribed in
the clinical record office. These are a part of the surgeons’ suite. 12. Surgical in-
strument room. 13. The surgeons’ lounging and dressing room. 14. Space for sup-
plementary x-ray apparatus adjoining orthopedic, urological and gynecological oper-
ating rooms, 15. Four separate compartments within a sub-corridor for anesthetizing.
16. Small laboratory for emergency dnd tissue examinations. 17. Nurses' workroom
for the preparation of all surgical dressings which are sterilized in autoclaves and
stored in 18 until required in the operating rooms or elsewhere in the hospital. 19.
Service halls already mentioned and designed to prevent surgical cases from passing
through the main foyer. 20. The plaster room for the storage and preparation of
dressings for orthopedic cases, adjoining the operating room intended for this spe-
cialty. 21. Toilet and wash room for female nurses. 22. Autoclaves for the steriliza-
tion of dressings which are prepared and inserted from the nurses’ workroom and
removed on the other side into the room intended for their storage and distribution.

In hospitals of 5o beds or thereabouts, it is rarely possible to provide space
for more than one room for operative surgery. Correlated facilities must needs
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Fic. 8. American Luminare.

Fic. 7. Operating Room, American Hospital, Chicago.
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be curtailed here. In every instance, however, it is absolutely essential to pro-
vide a surgeon’s scrub-up sink, the necessary equipment for the sterilization of
instruments, water and dressings. These are preferably to be located outsige
of the operating room. However small the hospital, a nurses’ workroom is g
indispensable necessity. Here ‘dressings are prepared for sterilization, the var.
ous solutions made, surgical trays set up, etc. In very small hospitals, this room
will not only supply the needs of the operating room but will serve for other
surgical functions.

No matter how small a hospital is, a dressing room for the surgeon js a
necessity. It should be located close to the operating room. Wherever possible.
shower and toilet facilities should be provided. d

Where only one operating room must be used for all classes of surgicy
operations, the need for sanitation and cleaning the room is imperative, particy.
larly if being used for pus cases. Such hospitals should have in this operating
room, tile walls and floors with a suitable drain in the floor to facilitate complete
cleansing at frequent intervals.

There is a tendency in the small hospital, because of limited personnel, 1o
locate the delivery room either immediately adjoining the operating room' or
closely adjacent thereto. As far as practical, this tendency should be discoyr.
aged because of the danger of cross infection. Thus wherever possible, the
delivery room should be located on a different floor from the operating room anq
the operating room supervisor should not function in both places.

THE OPERATING ROOM

Every surgeon has his own pet idea about the “ideal operating room.” Some
wish the walls of their operating rooms painted gray, others green and sti]]
others black. My own preference is for white—it urges vigilance for cleanliness
and is in harmony with the spirit of the activities (Fig. 7). The important gen-
eral principle agreed upon by all surgeons are:

ILLUMINATION

Good Light. Too much fuss is made about where the windows should be
placed. Is it not a fact that most of us operate by some sort of artificial light
no matter how bright the sun may be shining? It is not the high cost or com.,
plicated construction of the apparatus that matters but how efficient a source of
light it is. It should be remembered that no matter how fine an electric illumi-
nating equipment may be, provision should be made for an accessory (emergency)
source of light in case the former ceases to function. Gas or a battery light may
be resorted to.

The most important requirement for an efficient operating room light is
that it give a maximum of light with a minimum of heat. This is obtained from
the American Luminare (Fig. 8). The degree of light is under absolute control
and may be adjusted to the visual requirements of the surgeon for either super-
ficial or deep light penetration since it has a range of 1000 to 3000 foot candle
intensity. It is practically shadowless and permits the surgeon to operate with
comfort. Its optical system eliminates glare.
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VENTILATION

Above all, the patient must be protected from draughts; many po:

3 5 7 stopera-
tive pneumonias result from disregard of this precaution. In nbllominz}xll gpcrall)io:s
pnniculnrly, the temperature should be warm (between 70° and 75° F.) yet well-
ventilated.

EFFICIENT OPERATING ROOM EQUIPMENT

Operating Table. There are numerous good operating tables at the dis-
posal of the surgeon. A table that promptly responds to the needs of change of

Fi6. 10. Generai “set-up” for of 2 L ist, 2. ci ing nurse, 3. operating sur-
geon, 4. second assistant, 5. surgical supervisor, 6. surgical nurse, 7. first assistant, 8. spectator,

position without disturbing the patient and discomfiting the operating team is
of great value. The author derives much comfort from a “Head End” Control
Operating Table which permits the anesthetist, without moving from his seat,
to control without disturbance and with precision every operating position re-
quired by the surgeon. (Fig. 9.) It is an extremely versatile instrument of
precision in meeting emergencies and in obtaining required precise positions so
necessary in operative procedures.

The placement of the operating room equipment is best seen in the appended
diagram (Fig. 10). I have basins on either side, one for rinsing the hands, the
other as a receptacle for soiled sponges and instruments. Dropping these on
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the floor is both unsurgical and unesthetic. The assistant has a similar arrange-

ment on the other side. Y T !
The position of the patient on the operating table will be discussed when

describing the particular operation. o
Strict decorum in the operating room should be insisted upon. Loud con-

* versations between assistants and nurses should not be tolerated.

THE OPERATION IN GENERAL

In the actual conduct of any surgical operation, the surgeon of limited ex-
perience cannot afford to take any risk but must proceed methodically, step by
step, in an orderly manner, not omitting any step in strict asepsis and operative
technic that blished standard p jure has recognized as essential. In the
case of an experienced surgeon, who by constant practice has become thoroughly
familiar with all technical details, a certain amount of latitude may be allowed
in omitting or varying steps in the technic, when he is perfectly confident of
the end to be attained and the means of reaching it. While time is often the
essence of success in surgical work, yet the nicest judgment is required to dis-
criminate between hurry and deliberate, calculated rapidity in doing what is
actually necessary. Any surgical operation, especially a major one, is a serious
matter for the patient; if it must be done so as to accomplish a definite purpose
for which it is justified, then the quicker it can be correctly executed the better.

Clean, deliberate, purposeful, but still rapidly executed, sure work should be
the aim of every surgeon; but to boast of being able to do an operation in a
very short time, merely for the sake of rapidity alone, is a confession of surgical
weakness. Note the following aphorism.

“There are surgeons who operate upon the ‘canine’ principle of savage attack,
and the biting and tearing of tissues are terrible to witness. There are they who
operate with one eye upon the clock and who judge the beauty of any procedure by
the fewness of the minutes it has taken to complete. There are other surgeons who
believe in the ‘light hand’, who use the utmost gentleness, and who deal lovingly with
every tissue they touch.” (Moynihan.)

PERSONNEL

Planned rapidity in execution is greatly enhanced by good team work. A
surgeon works best with those who are accustomed to his personal methods and
who are perfectly trained to do what is necessary with the least amount of direc-
tion from the operating surgeon. Such a personnel in an operating room antici-
pates every step in the surgical ritual and each is ready to do his or her part at
the right moment. They facilitate the conduct of an operation and in an
emergency they can be relied upon to act with calmness and judgment.

Assistants, not how many but how well-trained, should be the slogan. Some
surgeons have too many assistants; others go to the other extreme—like Kiimmel
who picks out his own instruments and threads his own needles. I concur with
Eugene St. Jacques who says, “few but well-trained hands are the desideratum.”

ASEPTIC TECHNIC

At present surgical technic has evolved into the aseptic method and there
are certain general principles governing this method which should be thoroughly
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understood by all who attempt either manipulative or cutting operations. It is
known that when the edges of a surgically clean wound are carefully coapted
and kept at rest prompt healing by first intention will ensue, unless the wound
is invaded by certain species of bacteria (the pyogenic group). When such
are present to any extent, inflammatory signs will be manifest which delay and
prevent healing. Living tissues possess a natural power of resistance to infec-
tion depending on the individual’s general resistance, and it is a part of surgery
to strengthen this natural defense as much as possible. Prevention of wound
infection further demands that everything used in the performance of an opera-
tion must be germ-frec and that the field of operation should be protected from
contamination by the operating per-
sonnel who come in contact with the
patient. The thoroughness of steriliza-
tion, the care exercised by the operat-
ing surgeon and his assistants must be
to a great extent a matter of surgical
« ience and [ 1 responsibility.
The care of the surgical armamen-
tarium can be reduced to a routine,
mechanical process; there are various
methods to accomplish this.  The
method of sterilization of instruments,
etc., will be described in a separate
chapter on Sterilization, p. 46.

The maintenance of strict asepsis
from the bacteriologic point of view
is one of the chief aims in formulating
the steps of modern surgical technic.
Not only should steps be taken to pre-
vent the introduction of micro-organ-
isms into a surgical wound but at-
F S . = : tempts should also be (lire.clcd llo
room, Ictn[’.l;l|13: i Tl‘ns:ki:u""{: \\-:::rhomﬁ]‘i":g control the spreading _of any mfc_cl.xvc
'("l:l:t‘m o the forchead absorbing perspiration.  foci which already exist in the living

EEhaE e DroGted by, Fimif tissues. Regarding the surgeon and

his assistants who have necessarily to
come in contact with organs and tissues, the use of sterilized rubber gloves is
imperative. Though there is no known method of keeping the hands absolutely
sterile, the use of rubber gloves must not prevent the fullest and most detailed
preparation of the hands before they are thrust into gloves.

The method for skin preparation I have used for a couple of decades and
am still partial to is as follows:

Technic of Scrubbing the Hands of Surgeon and Assistants
and nurses shall don

Before entering the scrub , surgeons, assistant _
the customary operating attire. Under no circumstances shall this operating
outfit be worn over street clothes.

Anyone having an abrasion on the forearms, hands or fingers or who has
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recently had contact with contagious diseases or postmortem or septic material
shall not participate in an operation before having cleansed himself thoroughly
(antiseptic tub bath).

Shoes worn on the street must be changed to operating room shoes (tennis
or special rubber shoes).

Cap and Mask. Before scrubbing is begun an operating cap and mask
should be donned. Special care must be taken to cover all of one’s hair and
have the mask cover the nose as well as the mouth (Fig. 11).

The finger nails shall be free from all foreign matter, such as liquid polish,
nail white, etc., and should be trimmed short.

CLEANSING IS DONE AS FOLLOWS

Liquid green soap is supplied from an ic , or, if bar soap
is used, it is kept in the hand lying on top of the brush when not in use. For
many years, I have used a hard, alkaline surgical soap containing a minute
quantity of powdered pumice and found it very effective in removing superficial
impurities. \Wash the hands with warm, running water, delivered by means of
an automatic knee or foot pedal. Never use water in a wash basin because it
simply represents a solution of dirt.

Wash the hands and arms four inches above the elbow with soap and hot
water to loosen the dirt. Remove all subungual dirt with an orange wood stick
or file.

Begin scrubbing with a medium soft, sterile brush. Start with the thumb
of the left hand, follow to the index, middle, third and little fingers in succes-
sion. Scrub the palm of the hand, across the nails, up to and including the
wrist. Rinse thoroughly and frequently during this process and use a fresh
supply of soap. Repeat the same procedure on the right hand, wrist and fore-
arm. Consider that each finger has four sides, brush each side, scrub between
the fingers and go on to the next digit. Scrubbing in a haphazard manner is to
be avoided. The forearms are scrubbed up and including at least two inches
above the elbows.

Keep the arms flexed permitting the water or solution to drip from the
elbows, not from the finger tips. Particular attention should be paid to the
numerous corners and crevices about the nails and fingers; they are difficult
to cleanse tl ghly. Allow a mini of five for the cleansing of
one hand. Time the complete scrub period at a minimum of about fifteen min-
utes. This accomplished, rinse the hands in cold water to contract the pores.
Some surgeons accamplish more in ten minutes of thorough, systematic scrubbing
than others in half an hour of haphazard “fiddling.” Also “too thorough™ scrub-
bing does more harm than good. Besides injuring the skin, remember that the
Staphylococcus epidermidis albus cannot entirely be “scrubbed ofi” no matter
how prolonged and vigorous one’s efforts may be. Fortunately, this coccus is
non-pathogenic; yet, under certain circumstances and favorable conditions many
non-pathogenic micro-or; may become path i

Keep the hands and arms flexed and away from the sides of the body and
scrub again in a 1 per cent Lysol solution, sterile water and a 50 per cent
alcohol solution. The solution basins have a sterile glass label indicating the
solution. At least one minute should be allowed for the hands to remain in
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cach solution. Finally, the fingers are dipped into a cup containing 1:1000
Metaphen Solution. )

Don a sterile gown held by the “scrub” nurse (Figs. 12-13).

Dry the hands in a sterile towel. .

Put on sterile gloves. (Fig. 14.) I have devised and uset! for_ many y;ill‘r_s
a “glove mufi”’ over the gloved hands and forearms as shown in Fig. 11. is
is good insurance against undesirable contact. , :

After all is said and done the most important factor in preparing the hands
for a surgical operation is not the type of antiseptic used but how well the sur-
geon knows to take advantage of the proper use of soap and water.

5
N > —- /‘l 3 ‘...\._.C.. . .
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Fic. 12. Wrong method of putting on Fic. 13. Proper method of putting on
operating gown. operating  gown.

The surgeon and his personnel should never relax vigilance rcgarding. the
completeness of all aseptic precautions. His own habits of personal cleanliness
go without saying.

Frequently washing of hands is resorted to in such manner that the baf of
soap held by the surgeon is placed on the shelf, picked up again to be redeposited
on the shelf innumerable times during the scrubbing procedure. It can readily
be seen that contamination of the bar of soap and the hands is quite likely
under such circumstances.

This is obviated by the various soap dispensing devices on the market of
which the Midland (Lohador) Foot Pedal Liquid Soap Dispenser is an excellent

30 GENERAL OPERATIVE CONSIDERATIONS

Tubes (Fig. 16) emitting such light are placed over the operating table and
the various instrument sections. Oiled silk masks, from which the air is removed
by suction are worn to prevent all possibility of droplet infection and to protect
the operating-room personnel from the light. This, even if elevated as far as
possible above the table is still very
close to their heads, especially con-
sidering continuous exposure. Such
masks have the additional ad-
vantage of necessitating less re-
breathing than the ordinary ones.

ANESTHETIZED PATIENT

After all aseptic precautions
have been attended to, the steps to
be taken after the anesthetized pa-
tient has reached the operating
room are generally as follows:

1. Arranging the patient in the

correct position on the oper-
! ating table.
. Exposure of the operative
; field and adequate protec-
tion *of other parts of the
body.
3. Final preparation of the
skin, if necessary.
4. Draping with sterile sheets.
. Arrangements of accessory
tables, stands and sponge
racks.

These duties are allocated to
definite members of the operating-
room personnel. The patient should
be placed in that position which is
most convenient to the surgeon for
the particular operation, which does
not unduly interfere with thé func-
tions of the anesthetist and which
will not in any way contribute to
pain (Fig. 17) or later disability
of the patient. It must be remem-
bered that the patient is unable to
) call attention to or complain of a
continuously uncomfortable or painful position which in some cases may involve
nerves and ligaments to a degree that leads to temporary paralysis. The hands
and arms of the patient should generally be placed in full extension along the sides
of the trunk. No constriction on any part of the body should interfere with free
circulation unless such is a part of the surgical technic. I have seen cases where

v

Fi6. 15, Foot-pedal liquid soap dispenser.
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example (Fig. 15). The soap container is large, not requiring frequent e

and the pedestal as well as the pedal of sturdy construction. The dispe:_llls
nozzle may be swung into a complete arc for the convenience of 5 numb, Sing
individuals who may use it for scrubbing. A simple piston arrangemep, icl‘ of
soap pump delivers the soap equally. The amount of soap to be n th

e
RS eliver,
one stroke of the piston may be regulated to the individual requirements, ed g

Fic. 14. Proper way of donning gloves by the surgeon. The nurse holds the glove and the
surgeon plunges his hand into it as depicted.

Air Sterilization

Very recently, aseptic technic has been extended to the sterilization of the
operating-room air by the use of radiant energy having bactericidal properties
(light in the ultra-violet spectrum, less than 2600 Angstroms wave length, with
high bactericidal and low erythemal effect). Such irradiation has reduced almost
to extinction those infections, usually staphylococcic, which arise from that gen.
eral air infection which exists even in hospitals equipped with air filters. While
all the air of the operating room is not sterilized, the lamps are powerful enough to
kill any bacteria floating in from outside the operating field. Impermeable masks
prevent bacteria being blown into the wound whence they may locate in spots pro-
tected from the lamp.

The advantages of such sterilization are: ability to reopen wounds without
fear of lighting up buried infection; postoperative elevations of temperature are
lower and of shorter duration and postoperative pain is reduced; the general sys-
temic reaction has been less severe; healing has been more satisfactory and
recovery more rapid.
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the neglect of such precautions, even in first class hospitals, have led to serious
postoperative accidents to patients (Fig. 18).

In manipulative surgery, such as orthopedic procedures, the skin of the
affected area should be surgically prepared just as in the case of a cutting opera-
tion because it may become necessary to incise if the manipulative procedures
fail.

TRANSFORMERS
ticges)

SPLCIAL RADIATION TUDE INSTALLATION .

. Fic. 16. Bactericidal radiation unit as used in experiments and operations. The md;ﬂu
tion is in the ultraviolet range of the spectrum, predominantly below 2,600 ;“gstrﬂm
and has a high bactericidal action and a relatively low erythemal effect. The cight tubes feet
mounted to form a square with opposite tubes five fect apart, the center of the cluster fouf,ndi.
above the operative incision which was approximately five feet from the center 9[ the, ‘l'oﬂ
vidual tubes. The supply and instrument laEh-s are within the effective range of this radiati le
This arrangement was made with the idea of sterilizing the air of the entire room if poss) o
so no reflectors are used. More effective radiation can be obtained by bringing this cluslcrl o
tubes closer together, and having in addition a unit with a reflector to place du:cc(ly m’:l’ﬂﬂl
instrument and supply tables. The air in the entire room is not sterilized but it is thought fiel
the barmgg of radiation will kill any organisms before they can float into the center of lhc{ :his
and scttle in the wound. All supply tables must be stacked within the effective range © cat-
radiation and must be covered when not protected by the radiation. All members of the ope Lt
ing team who are dircctly over the wound should wear an impermeable mask over the ‘" 5
and mouth so that organisms cannot be blown directly into the wound without a I}“"’d 9 l?m,
posure sufficiently long to cause their death. Once in the wound they may fall in a loc;? :;m
where they are protected from the radiation, (Designed by Westinghouse Lamp Co.) Fr
Hart and Gardner, Trans. South, Surg. Asso,, 49:376, 1937.)

In open operations, no viscus or vital organ should be allowed to come
into contact with the skin. Of course, there must be necessarily a good "““";
exceptions to this general rule, but some surgeons go so far as to lift up al
tissues with forceps and to thread needles and fix ligatures in the same _“'ﬂ)’i
The point is that traumatism and the possibility of infection should be obviatec
as far as possible. For the same reason biefore opening any hollow viscus every
precaution should be taken to isolate it. In abdominal work the intestines
should be kept protected in the abdominal cavity, except the particular portion
demanding surgical attention. Such protection is best accomplished by the usé
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of hot saline ?om;;)rsses; the same remark applies w
the removal of a breast for carcinoma calls for the open; :
areas. When packing viscera away from infected or suszee:::g :r‘:a: { l:.;xlerns;we
them from contamination, dry packs should never be used as they s'lickpl“ ;::t
surface of the viscus and, in the case of the bowel especially, when pulled 0 : e
they undoubtedly injure the delicate serous membrane and 'invilc formati n\\a};
adhesions. on of

hen operations, such as

Fic. 17. Comfortable shoulder brace attachment to support the patient.
(American-Kny-Scheerer Co.) ke e

INCISION

In regard to incisions, the general rule is to use that incision which will
permit good exposure of the underlying parts without inflicting injury to an
important structures, so that there can be complete restoration of the i
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access to the site of disease; it should preserve all nerves; it should avoid all
unnecessary trauma to muscles; and it should preserve the vascular supply.

Although a separate chapter is devoted to surgical incisions yet the impor-
tance of abdominal incisions deserves a special word said here, since there is
much controversy regarding the relative value of vertical, oblique and transverse
incisions. Kocher said that the only incisions in the abdomen which can be
regarded as normal are the median and the transverse in the upper abdomen
and the oblique passing from above
downward and inward, in the lower
part of the abdomen, for these in-
cisions do not damage the nerves sup-
plying the mu cles of the abdominal
wall. In certzin cases, such as gall-
bladder surge.y, a combination of
these incisions may be used.

An extensive abdominal incision,
apart from the median, paramedian or
transverse, will more or less damage
the nerve supply. The main objection
to the median incision is the possibil-
ity of the occurrence of postoperative
ventral hernia, and the statistics of the
Mayo Clinic show that 2 per cent of
the abdominal operations performed
there were for ventral hernia following
previous abdominal section. Kocher
attributes this complication to imper-
fect asepsis and improper suturing,
and recommends Lenander’s incision
to obtain good exposure and increased
firmness along the line of suturing.
This incision now goes under the name
of paramedian and is made about one
inch lateral to the midline. The an- X

terior wall of the rectus sheath is 45_’(:.

divided in the line of the cutancous in- hngl’;&n’:}é Campreasion [plralysis oike
.. . aAcH nerve duc to laulty position o
cision and the inner leaf of the sheath e patient on operating table. “Winged scap-
ula.”

dissected free, medially. The rectus is
then drawn outward and the abdomen

relations and preservation of function of the parts. Other things being equal,
for all operations, long incisions are much preferable to short ones; less force
is necessitated in retracting wound edges with less consequent traumatism to the
patient. Under aseptic conditions, the long incision will heal just as quickly as
a short one. “Button-hole” incisions, so favored by some surgeons are to be
deprecated; there is no justification in working in the dark as injuries may
be inflicted to some organ without the surgeon being aware of it.

For any operation, the incision should be sufficiently large to give easy

s 1 through the posterior layer of the sheath more or less in line with the
anterior sheath incision. At the conclusion of the operation, the posterior layer,
consisting of the peritoneum and transversalis fascia, is sutured with catgut, every
care being taken that the raw edges are everted. Ventral hernia rarely follows a
paramedian incision.

The transverse incision is advocated mainly because it is considered to
be more anatomically and physiologically correct than others. The surgeon must
decide, according to his experience and judgment and the nature of the opera-
tion, what incisions or combination of incisions he will employ. In a general
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way, it may be said that it is of no great surgical consequence which way the
muscles are divided, especially the rectus abdominis, provided the re-suturing is
correctly performed.

Adhesi are a ¢ postoperative sequela, caused primarily by faulty
surgical technic such as unnecessary irritation of delicate tissues, prolonged
exposure, pulling and tearing of tissues, chemical irritation and forcible pack-
ing with large quantities of dry gauze. In the peritoneal cavity especially, all
surfaces should be treated with the maximum of gentleness and at lhf: end of
the operation some surgeons use a bland solution such as sodium citrate or
sterile olive oil in addition to omentization of any injured surfaces.

Foreign Bodies. With the perfection of technic arrived at ir! present q:;y
surgery, it would seem almost impossible that there would be any risk of leaving
behind in an opened cavity any surgical instrument. Nevertheless the fact re-
mains that it happens from time to time even with most careful surgeons.

In emergency surgery, as in industrial accidents and in sevcre‘lr:mmnusms,
such as compound fractures, where there is little time for preoperative treatment
the wound should be freely opened up and cleansed thoroughly. Infected and
devitalized tissues, including doubtful muscle tissue, should be rcmovez'i wnl}f a
sharp knife and all debris removed. As elsewhere, gentleness of manipulation
should be the keynote of treatment. All bleeding points shoulq bf’ sc.curc_d and
clots removed. Then, if the Carrel-Dakin method of wound irrigation 1s em-
ployed, the instillation tubes should be introduced in such‘a way that the whole
wound field is thoroughly irrigated with the antisepti_c fluid. Qauw comprc:;s
and packs may be employed but must not interfere with the :‘lctmn.of the tu f
Dakin’s Solution is a combination of chlorinated lime .\\!lth bicarbonate o!
soda. It was used extensively in the World War and in civil surgery.

INFECTION

It is my impression, gained from a series
from hospital work, that in most instances wou
careful technic. i

Most wound infections are caused by large quantities of catgut becoming
imbedded in the abd 1 wall. It is small wonder that the absorptive po\\eri
of the system become overburdened when it is rec:_xllcd the a'mount of catgu!
used in ligating vessels arid closing wounds in nbd?mmnl. operations. K =

I often limit myself to a single catgut suture in closing the peritone u;unlly
occasional bleeding vessel is ligated, but forcipressure and torsion 8 HEC
depended upon for h sis. The remainder of the wound lsf doferc‘:l:alcrial
dermal suture, or a suture of silkworm gut or silk. The ne oTsu : d the fact
is not of so much importance as is its sterililt}’ 3":_ “°"“b5::lb::ilr:ty 2s
that it holds in its grip the fasciae, panniculus adiposus & Vi .

Following the Elul:]y of 3000 abdominal wounds, in the '\\‘Iomcn ssg:tspl:}ﬂ
of New York, Goff states that, “With all other factors remaining con: 7 tilem
adoption of the silk sutures had, in the work ?f all .sur.geons w:u;a‘ﬁ( unionj
invariably resulted in a very decided reduction in the mcxden_ce l° A cisio)rlls from
The total average incidence of faulty union in clean ahcen 9 ’cns while with
all causes, was 12.1 per cent in wounds closed by absorbable sutures,
non-absorbable sutures it was only 4.3 per cent!”

of experiments on anim:'xls and
nd infections may be avoided by

OPERATING PAVILIONS AND THE OPERATION IN GENERAL 35

Injury to the abdominal wall during operation may be avoided by retract-
ing the wound very gently and for short periods of time and by avoiding mass
ligatures of the subcutaneous tissues, devitalization of fat, fascia, muscle and
skin by artery forceps and by the use of laparotomy sponges that are too hot.

Figure (19 A-B) depict my single suture method which tends to eliminate
dead spaces in the wound. Forcipressure is also very helpful.

Observance of these suggestions in combination with thorough preoperative
preparation of the patient has given us very satisfactory primary union in our
work.

Fic. 19. A. Author’s method of closure of abdominal wound Peritoneum is closed with
continuous catgut suture; B. author's method of wound closure: a. fascia stitched through and
suture crossed, peritoneum sutured, b. one needle is manipulated by the operator and the other
by assistant, c. suture ends clamped and needles cut free.

However, infections have been known to follow the most rigid asepsis and
painstaking technic. Leaky or faulty sterilizers, insufficient scrubbing of the
surgeon's hands, especially of the thumb, index and middle fingers of the right
hand, torn gloves and the repeated use of the same alcohol for soaking the
hands may all be sources of infection.

In injuries to the extremities it is much better to dress the limb with anti-
septic dressing and delay operating for a day or so, to a time when there will
be much less danger of shock and not infrequently a way may even be seen where
the limb may be saved.

It is frequently desirable to leave an antiseptic dressing on an open wound
for at least twenty-four hours before suturing it.

In the surgery of special regions, such as in the terminal portions of the
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i ith i i i traordinary pre-
ileum and colon, which swarm with mfefu.ous organisms, ex P
cautions must be, taken. If the bowel is divided, swab the ends to be reunited
with.iodine or still better, use the diatherm kmfc: . .

In certain infections, some surgeons still irrigate the peritoneal ca\l;let{ 0(::
or two pints of saline is poured in slowly through a f!mnel §nd tub_e b o'rens :
peritoneum is sutured. After some years’ experience with peritoneal irrigations,

iscontinued its use. e
dlsco;:. ‘may be remarked that catgut is often blamed for postoperative infec
tions when in effect rough handling and poor surgery 1s the cause.

DRAINAGE

Finally, to drain or not to drain? The opinions of surgeons on this q::ss:;n
are still at variance. The safe rule appears to be: lh.:nt drainage 1;15 um;;s bcei:
when a surgical operation has been conducted nsepucally.and ;re i
no indication or manifestation of sepsis, but w‘hcn there is any doul n':e e
surgeon’s mind, the operative field should be drameq. 'It should berren]cm -
that drainage in itself is a necessary evil; the drain is always a 'orengn ly
which irritates and opens up an avenue for the entrance of infection.

Drainage is indicated: ! ) .

1. When doubt exists as to the complete and efficient removal of infectious
When is h t been obtained

2. When complete hemostasis has nol n o . y

3. When somr necrosis may be expected owing to severe lacerations or con-
tusions. . N

4. When it is impossible to avoid an actual or potential cavity in the deeper
layers of a wound in which serum, blood or pus may collect.

can be employed, gravity drains are the best. But drainage

may‘zhls:)n l:ehezﬂecmd agairfst )gra,vity and then depends upon reversz!l of the
circulation in the local lymphatics. A drain or gauze pack lm:lta an increased
flow of lymph in an effort to extrude the foreign _body. This 'ﬂow of lymph
flushes out the cavity. Suction and aspiration drainage, dependl.ng upon some
external motor arrangement, or siphonage may be resorted to in some cases
when the usual modes of drainage cannot be applied (Fig. 20). :

Occasionally the removal of a drainage tube is followed by pyrexia, to the
discomfiture of the surgeon. This need cause no alarm, for, as a rule, the fever
is of a transient nature and without bad prognostic significance. )

When drainage tubes should be removed is a question that must be dct':lded
by the indications in each individual case. Too prolonged relenuPn of dramage
u'xbs, as already pointed out, often proves disastrous, and sometmjes re.sul.ts in
intestinal obstruction and fecal fistula from pressure necrosis. While this is so,
I still find it difficult to be divorced from the dictum—*“When in doubt always
drain.” Numerous incidents in my experience have stressed the value of keeping
this dictum inviolate, although I am fully aware that many experienced and com-
petent surgeons hold the opposite view. For myself: “experientia docet.”

While much condemnation is directed against gauze drains, their judicious’

use often proves beneficial. Common sense as to quality and quantity of drain-
age material will yield good results. In our work we use rubber drains, cigarette
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drains and gauze packs. The Mikulicz pack also has a distinct and valuable
place in the armamentarium of the surgeon.

There are various methods by which drainage can be instituted, depending
upon’ the nature, the quantity and the surroundings of the fluid which is to be
drained. The types in most common use are the capillary, tubular, combined
capillary and tubular, and absorbable drains. Of the capillary drains, several
small lengths of catgut or silkworm gut placed together makes a suitable method
of draining small amounts of serous exudates. A piece of gauze or wick may
be used, but should be removed as soon as possible to prevent coagulation of
the fluids in the drain. Another form of capillary drain is made by placing a
piece of thin rubber tissue around a strip of gauze. This is known as the ciga-
rette drain and has proved to be more efficient than the individual gauze drain.

There are several varieties of tubular drains. Ordinary rubber tubes about
J2 inch in diameter are frequently used. The tube is perforated on its sides and
at its distal end. A safety pin or suture may be used to keep the tube from
slipping.

The rubber tubes are occasionally split longitudinally with resultant de-
creased rigidity. 5

Another type of tubular drain is the dressed drain, a rubber tube covered
by several layers of iodoform gauze around which is placed a thin sheet of
rubber tissue. It is very often used in surgery of the abdomen.

Wetherill's drain made out of rubber tubing is sometimes employed. Rigid
tubes made from glass, celluloid or hard rubber are occasionally used. A rulb-
ber collar may be applied around the tube to which a safety pin or suture
can be attached to prevent slipping of the tube.

The combined capillary and tubal drain is made by placing an ordinary
rubber tube around a group of capillary drains.

Absorbable drains consist of the decalcified bone drain which was sug-
gested by Neuber and the chicken-bone drain presented by Macewen. The
chicken-bone drain is prepared as follows: denude the tibiae and femora of the
chicken. Place in 20 per cent HCl until the bones are soft, Cut off the ends of
the bone with a scissors. Elevate the endosteum at one end and push it through
to the other end together with its contents, Boil in a saturated solution of am-
monium sulphate to sterilize. Wash with sterile water or an antiseptic solu-
tion. Preserve in alcohol or iodoform in alcohol solution. The durability of
the tube in the tissues is about eight days. Durability may be enhanced by
placing the bone in a sterile solution of chromic acid,

SURGICAL INSTRUMENTS

The importance of the quality and adaptability of surgical instr
should not be overlooked by the surgeon. Since ll)l'e wel!arge of the ::‘::xl:
may be endangered, it would seein fitting to require of the manufacturer an
ethical responsibility equal to that of the surgeon who must rely so much upon
the dependability of the instruments used,

If an instrument fails to qualify or seems inadequate to meet the require-
ments for which it was intended, the manufacturer should be held morally or
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ethically responsible. It has been advocated that the name of the manufacturer
in such a case be made known so that other surgeons may be duly warned. ) A
case has been reported where an operating table collapsed during an operation
owing to defective construction.

It would seem a good idea for authoritative bodies to formulate some fs_)rm of
protection as a means of aiding the surgeon in the purchase of dependable instru-
ments; that is, establishing a standard which manufacturers should be obhge'd
to adhere to and which should serve as a guide to surgeons in choosing their
equipment. |

It might be well to mention here that a fellowship of the Mellon Institute
of the University of Pittsburgh has for its very laudable objective the study Qf
surgical supplies. Slayton has published an article outlining the scope of this
work. Among other things, this fellowship is to determine the definite needs
of surgeons and other specialists and to standardize products such as gauze, band-
age materials, sutures, instruments, etc., from a scientific, rather than a com-
mercial standpoint.

Manufacturers to whom the surgeon must turn for equipment to be used
where life and future usefulness are in the balance, should be governed by the
high ethical standards of the medical profession rather than by the tenets of
commercialism.

The assurance of perfect instruments does much to inspire conﬁdc.ncc ﬂ"d'
assurance to the operator, while an accident occurring during an operation may
be so upsetting to the surgeon as to endanger the life of the patient. . i

There would seem to be a modern tendency toward elevating the price an¢
lowering the quality, fostered chiefly by ideas of carelessness and indifierence.
There is no shortage of either materials or craftsmen in this country, s there
would appear to be no reasonable excuse for putting anything but superior in-
struments on the market. »

Figure 21 shows a defective tonsil-snare; its appearance does not betray
the defect. In use it either did not produce the desired tension on the loo!) or
it fell completely apart. This instrument repeated this performance Severd
times before being discarded. ok

In Figure 22 (A, B and C) three trephines are shown which broke dur_lln?
one operation. The skull to which they were applied was of ordinary d‘:ns' )(i
“A” had never been used before; observe the turned edge; “B” was cons:('ler'cs
an old and trustworthy instrument; it broke also. The third trephine “C ‘f‘.‘n
brought into service but was discarded after a few turns on account of a bf““'r_
guard. The fourth instrument served to complete the operation which was Pe
formed under an intense mental strain lest another accident occur. .

Figures 23, 24, and 25 depict a varied collection of broken needles, forFCI;l;
scalpels, mallet, etc. They speak for themselves except to say that such 15
almost daily occurrence with many surgeons. ical

According to Jackson and Jackson,! defects appearing in faulty 5“"gﬁve
instruments may be due to (a) the use of poor or improper material, (D) defec
design, or (c) improper tempering of steel instruments.

Nonoxidizable steel, vanadium steel and other alloys generally do not

* Archives of Otolaryngology, Sept. 1935, Vol. 22, pp. 293-303.

pDS'
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Fic. 21, Tonsil snare, broken during an operation,

Fic. 22, Three trephines, broken during a single operation.  The metal was too soft to resist
the hardness of the bone.

Fic. 23. Instruments broken during operation.
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sess the reliable qualities necessary for delicate surgical instruments. All in-
struments which require an elastic action: saws, rasps, rongeurs, knives, shears,
scissors, and cutting instruments generally, should be made of the best tool steel,

In facture, hand-forging followed by hand filing, tempering, grinding and
BT T
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Fic. 24. Broken ncedles.

sharpening by skilled workmen is necessary. At the most a few instruments
may need to be glass-hard at the cutting edge and far enough back for resharp--
ening; for the rest, tempering which will draw the hardness and permit of bend-
ing is necessary. Because rasps look like files (which have to be glass hard for

F16. 25 Artery forceps that could not withstand the strain of service.

use on metal) such instruments are usually made glass-hargl, accounting for
broken nasal rasps, etc. Temper can be tested with a file which will bite if the
steel is tempered, and slide off if glass-hard. Since springs must have a good elastic
action and be hard to a degree approximating the limit at which it will break
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before it will retain a bent position, they are unreliable —the more so because
of the severe treatment which they receive. Any instrument which is to be bent
back and forth must have all the hardening removed by annealing.

All surgical instruments should be cleaned immediately after use and stored
in a dry place. The chlorine and acidity of city water will corrode them unless

Fi6. 26. Fischer short wave apparatus (12 meters).

neutralized by sodium bicarbonate  sterilization by alcohol may ruin them because
of the denaturing substances. In sterilizing steel instruments it is well to remem-
ber that high temperatures often affect the temper of the steel and make it
more brittle, hence it snaps, bends or breaks easily. Needles are rendered less
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elastic and knives do not take such a keen edge. Instruments which have been
subjected to heat or chemical sterilization should be retested before use.

Fic. 27. Interior view of the apparatus depicted in Fig. 26 showing the construction of
power oscillators (on upper platform) and mounted power transformer controls and rectifying
tubes (on lower platform).

Fic. 28. Fischer's surgical handles.

Specific surgical instruments will be alluded to in conjunction with the opera-
tion in which they are used.
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ELECTROSURGERY

In modern operating rooms many surgeons resort to electric currents for
hemostasis, division of tissues and for destruction of neoplasms. The apparatus
used for this purpose by the author is shown in Figures 26 and 27.

H“l"i’ﬂ!’ i "H‘..IH

Fic. 29. Knives, reamers, electrodes and loops used in electrosurgery.

Space does not permit a thorough discussion of the subject; suffice it to
say that the surgeon should possess at least a rudimentary knowledge of the
physical properties of electric currents and their effects upon living tissues. A
properly constructed diathermy apparatus may be used, but the short wave

Fic. 30. Author's foot-switch.

machines obviate insulating the patient thereby avoiding burns and permitting
efficient work.

Accessories used in the short wave apparatus are a handle (Figs. 28-29)
and a variety of loops, knife blades, needle points, reamers and coagulating ball
electrodes to suit a given purpose.

For electrosurgical obliteration of the gallbladder (see author’s operation) a
special electrode is used.
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I have found a good deal of inconvenience with the time-honored foot switcy,
which tends to move about on the floor of the operating room. To steady
I have incorporated the switch in a substantial operating room stool which
assures steadiness and comfort (Fig. 30).

The beginner will do well to become thoroughly acquainted with the technic

of cutting and electrocoagulation. This is best accomplished by practicing op ,

Fics. 3t and 32. Practicing on raw beef. Electrocutting and coagulation.

piece of raw beef. Dexterity soon is acquired (Figs. 31-32). An acquaintance
with the terminology now extant will prove of value (see chapter on gallbladder
surgery).

Wm. A. Gross found that the coagulated areas produced by sharp electrodes
are pyramidal when using the long wave apparatus. When using the blunt elec-
trode with the short wave apparatus the coagulated area is round and conforms
more or less to the outline of the electrode. A cross section of the electrocoagu-
lated tissue also shows that the depth of action of the current depends upon the
amount of pressure used against the point of contact.

CHAPTER 5
STERILIZATION OF SURGICAL SUPPLIES

Paul Muni’s picture—“The Story of Louis Pasteur”—brought to mind certain
facts with which every surgeon will do well to refresh his memory from time to
time. It is no exaggeration to state that in most surgeries, when things have
been running smoothly for a long time, there is a tendency to relax from close
observation of high standards—a state of mind that surely invites trouble.

In our modern hospitals with all the elaborate equipment now considered
necessary, it seems a far cry to those days when anyone would seriously question
the need for precise methods of sterilizing. But it is just sixty years since

w?‘ Z

i "‘
1 Ny ©
%r“ (5

S —

v

1
i
i
|
|
1

4

Fic. 33 Built in sterilizer unit, American Hospital, Chicago. (Courtesy American Steriizer

Company.)

Rob.ert K?ch i%olaud the first known disease-producing organism
D_unng .ﬂu.s pen.od, the 1870's, Lister was proving that his antiseptic methods
fhd z.woxd mfecuox}s, and his only sterilizing agency was carbolic acid, and an
ulnflxlm:ely painstaking personal attention to detail. Pasteur at that l'imc was
i e o BT, . RS %
ok g::coi . nvince scientists that microbes do not spring into existence
The average surgeon is not called upon to supervi ilizati
) : ) pervise sterilization of his
phs’, has in fact no voice (as he should) in the conduct of the surgery beys:rﬁi
u§e immediate _ﬁeld in which his work is done. He accepts the materials given
him to wor.k. wxgh on the supposition that someone else has subjected them to
proper sterilization. In a well conducted hospital, usually nothing goes very
46

—anthrax.
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seriously wrong that could be charged to lax sterilization. Still, there are few
surgeons who have not experienced difficulties with infections, grave or otherwise,
that have been hard to explain.

I am convinced that a large percentage of these infections might be avoided
and that imperfect sterilization or perhaps improper methods of handling sterile
supplies accounts for too many of them. I am aware that surgeons have neither
the time nor inclination to become sterilization experts, nor do I suggest that.
They might advantageously inform themselves fundamentally about certain mod-
ern procedures that are of paramount importance to the end that they are able
to assist at least in an advisory capacity in the selection of suitable equipment,
and in the.establishment of systems of technic that are above criticism (Fig. 33)-

The institution’s sterilizing equipment need_not be new to be thoroughly
modern, certainly in so far as performance is concerned. Some of the most ac-
curately performing apparatus I know of has been in use for many years. It is
important to keep old sterilizers up to date, for at least two of the most out-
standing developments applicable to sterilizers have been brought out in very
recent years.

PREPARATION OF MATERIALS AND METHODS OF
STERILIZATION

I shall not attemplt to go deeply into this detail other than to suggest that
there is grave need for the standardization of methods in accordance with plans
which have been worked out scientifically. At the present every h°5pl.ml
establishes its own standards, more or less, too frequently from the St:mdptfmt
of expediency, and with insufficient thought about results. To cite a typic?
example: The surgical supervisor in a prominent hospital in her effort to pro-
tect hypodermic syringes from injury, placed them individually in small test
tubes, and closed the open ends with tight fitting corks. Of course there was
no sterilizing effect at all because steam could not enter the tube. In-3“°‘he;
hospital a new method of sterilizing rubber gloves was invented—a system ©
formaldehyde sterilization about the equivalent of the metal boxes used in bnrl.)cf
shops marked “Sterilizer.” This system was used until a series of postoperatie
infections resulted in an overhauling of sterilizing procedures, and the return t0
the steam method.

The interested reader will find much worthwhile information in C°“de'?sed
form in Weeden B. Underwood's “A Textbook of Sterilization.” This little
volume of about one hundred pages is brim full with essentials germane © t.h;
subject of sterilization. It condenses the principles of the substratum upon whic
the important subject of sterilization is built in a most admirable and o™’
prehensive manner.  Particularly, the surgeon who must “read and e
will find it of inestimable value,

INSTRUMENTS AND UTENSILS

‘Boiling. No one can seriously criticize the old system of thorou
for instruments and utensils, preferably in water containing 1% S0
b?"‘“e' The period of boiling, however, is important and is too often ¢
Normally, the period should be from 15 to 20 minutes with instrumen

gh boiling
dium car
ut short:
ts of
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Fic. 34. This di ill the fically correct method of ilizi i
supplies in the pressure steam sterilizer. The basic principles are casily app{xc;lljlr;h(ﬂ,ﬁu“;:glcl?!
zer and surgeons are perfectly justified in demanding the adoption of the system which has be-
come the recognized standard with reputable manufacturers of sterilizers,

Eaully cllmul:elwn .ol_:ur is the cause of practically all sterilization failures. This system
P or g of both air and condensate from the chamber, and it measures
in unquestionably correct terms the character of the steam applied to the load and its tempera-
ture, regardless of the pressure applied. I

The principle is beautifully simple. When steam is admitted to the chamber, the air being
more than twice heavier than steam will gravitate unfailingly to the lower areas.  Arrows indi-
cate the movement of steam and air during the evacuation process. Air will continue to flow
from the bottom exit, through the ther hamber and the ther ic valve to the vent
until hot steam finally follows the air and causcs the thermost: valve to close. Thereafter
the thermostatic valve will open bricfly; only to discharge cooler condensate and air pockets
as they gradually gravitate from the load to it. x

The thermometer serves a dual purpose.  (The mercury thermometer is recommended rather
than any of the vapor tension types because of its known permanent qualities of reliability.)
First, it serves as a detector of any interruption to the free discharge of air from the chamber.
This is vitally important because the discharge piping is constantly subject to clogging with
sediment. If for any reason the discharge of air is impeded or interrupted, the temperature will
rise slowly or not at .-nll—.uf the line is altogether closed. It cannot indicate sterilizing tem-
perature until the chamber is filled with steam of the character indicated by the temperature,

Second, it (rather than pressurc) is the gauge of sterilization upon which the operator
depends.  One cannot time the exposure until the temperature has risen to an amply safe range
It safeguards against the thing that is responsible for nearly all failures, the attempt to sterilize
with adequate pressure but with inadequate temperature.

Finally, the air and condensate discharge from the chamber takes place through a piping
system protected by a sanitary air gap. There is no close connection to the waste through
which sewer gas or worse might be conducted to the sterilizer. Critical inspectors will*insist
upon such protection but far too frequently inspection is lax and many sterilizers are in use in
which there is no such protection.
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utensils entirely covered with water, Under no circumstances should the period
of boiling be reduced below 15 minutes except with the expressed approval of
the surgeon, perhaps in pressing emergency, when the period may be reduced to
10 minutes,

Cotten Air filfers
Water filter \

Raw Woter Supply
== Boweoste

F1c. 35. This diagram illustrates an obsolcte system of water filtration still in common use.
The opportunitics for pollution are so numerous and obvious that explanations do not seem
necessary.  However, very few surgeons ever take the trouble to analyze the piping on existing
cquipment and are thus not aware of the hazards constantly presented.

There is a valved direct cross connection between the water supply and the waste which
no sanitary inspector would ever approve if his attention were called to it. In most communities
there are rules which specifically forbid such connections, because under certain adverse condi-
tions the contents of the waste would surely be drawn into the water supply line. The much dis-
cussed World's Fair epidemic was traced to similar faulty connections.

The water filter has four valved i leading respectively to the two sterile water
tanks, to the raw water supply and to the waste. Every one of these valves is constantly sub-
ject to leakage and slow leakage (the kind from which highly dangerous pollution originates)
cannot be detected by the operator.

Leaky valves permit sometimes a constant slow flow of raw water through the (polluted)
filter to cither or both tanks. Under other conditions back pressure in the waste (a far from
uncommon condition) will conduct sewage to the filter and thence to the sterile tanks.

Every water sterilizer in the process of cooling down after sterilization, is subject to high
degrees of vacuum—20" or more. If there is a leaky connection to the filter, nothing can pre-
vent the intake of the contents of the filter, which in this type is always foul, because it collects
the solids from all water passing through it in filtering thousands of gallons of raw water, and
cannot be sterilized at all.

Sterile water pollution from air contacts is one of the real sources of trouble. Many water
sterilizers provide no means at all for fltering incoming air as water is withdrawn, while
others furnish the ridiculous cotton filtering apparatus shown by the diagram. During steriliza-
tion stcam escapes through the air filtering cup, wets the cotton and leaves behind some con-
densate which serves to wash down the dust polluted walls. The unsterile condensate filled
with dust is then conducted by gravity direct to the sterile product and begins another slow
process of contamination, the results of which can be measured by examination of the water
after a few hours' standing—and after half or more of the water has been drawn out.

Steam Pressure. In many hospitals both utensils and instruments are now
being sterilized by steam pressure and special sterilizers are constructed for the
purpose. The method is desirable because it undoubtedly adds to the safety
factor, and requires no greater period of time—10 to 15 minutes being ample.

One marked advantage in this system is that it eliminates the formation of
lime or scale on the instruments or utensils, which is highly objectionable in
localities where the raw water contains impurities which deposit in this way.
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Oil Sterilization. The use of oil sterilizers for delicate cutting instruments,
I believe, should be discouraged. It is questionable whether the temperature
normally developed in such apparatus is sufficiently high to insure sterilization,
at least, of resistant organisms, in the brief interval of exposure designated.
The recommended period is 10 to 15 minutes at about 300° F., or slightly higher.
The performance is strictly dry heat steriiization since no moisture is present
and according to all authorities on this subject, the temperature should be very
much higher and the period longer. One investigator, Dr. E. E. Ecker of the
University Hospitals of Cleveland, thinks that the temperature should be at
least 350°-360° F. and the period not less than 15 minutes. At this higher

Water and Air filter

Glass covarad \

Ohe valve on Water

[or water ol Stevifizer
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Raw Wter Supply
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F1G. 36, The system of water and air filtration and the piping illustrated in this diagram is
"mmmﬂldrd, because of its simplicity and because it protects against the sources of pollution
common to the older system shown by Fig. 35. 5

There is a s:paralz water and ai! flll:-zr -;gr each tank and each filter has a glass tmcr"sg
lhnl. the operator can see the flow of water to check performance. Each filter is cgl:urn ‘c.
by just one double acting valve instead of four valves as used on the old system. \\h cn.\ |'l;
valve is closed against the flow of water, a secondary opening conducts leakage to ;.C was!
instead of the tank. This provides positive protection against pollution from leaky va \hcs. e

When water is sterilized, steam from the dome of the tank is conducted \hrouluh t c‘: “: e
and air filter and through the thermostatic trap to the air gap protected waste. When '_l‘.‘ l‘.';z
(‘:‘lxamr?lhnleqr?y steam it closes and holds the s|¢a[m under pressure for thorough sterilizati

he filter. The system is entirely automatic in this respect. s

All air taken in ):,u water cools zr is withdrawn is required to pass through the (sterilized)
filter_ which removes all dust.

_These features of protection fortunately can be applied to old
cquivalent should be required in every surgery.

equipment—and they or their

range of temperature the oil is inclined to disintegrate and certamly the fumes

given off are most objectionable. T am inclined to believe also, that the removal of
oil from instruments following sterilization by this method may alfe; farher op-
portunity for reinfection.

SOLUTIONS

This subject is of tremendous importance and it is much_ mlsundersu_nod-
Like sterile water, solutions in the process of sterilizing and cooling breathe in a
manner which subjects them to contamination. When the sterilized ﬂ'ask_ls I';
moved from the sterilizer it begins immediately to cool and to draw in air. 1
the flask is not well protected the intaken air will certainly contaminate. Tl;:s
necessitates a method of stoppering which will effectually filter all dust from the
air taken in,

Stoppering. There are so many methods in use that it is difficult to sepa-
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rate the good ones from the bad ones, but many that are in use are distinctly
open to criticism. It is probable that the most effective system involves the use
of fluted paper caps which are now available, made from fairly stiff, smooth
coated paper, shaped to fit the commonly used sizes of flasks. This paper cap
is bound on with cotton tape very compactly against the neck of the flask,
preferably covered with two or three thicknesses of muslin also bound on into
a neat cover. The use of gauze, cotton or muslin for the inner cover of the flask,
next to the solution, is objectionable because of the probability that shreds of lint
will find their way into the solution.

Exhaustion of Sterilizer. Careless methods of sterilizing, however, will
render useless the most elaborately pl 1 system of stoppering. If the ster-
ilizer pressure is exhausted rapidly following sterilization, there will be very
rapid cbullition of the liquid which will saturate the stopper and cause a con-
siderable part of the solution to boil over into the sterilizer. Once saturated,
no stopper can properly protect the solution. To avoid this sort of thing, solu-
tions should always be sterilized by themselves, and following sterilization, heat
should be turned ofi and the entire sterilizer permitted to cool as slowly as
possible. In this way, provided the flasks have not been filled more than about
two-thirds full, there will be a minimum loss of solution from the flasks due to
evaporation and no rapid ebullition which will saturate the stoppers.

PROTECTION OF STERILIZED WATER

This detail T consider to be of sufiicient importance to justify considerable
thought. Water is very easily rendered sterile but it is subject to radical contami-
nating influences as I shall attempt to show.

Multiple Valve, Stone Filter Systems. The older system of filtering water
as it is delivered from the supply line to the two sterilizing reservoirs, makes
use of a single stone filter having valved connections to the raw water supply, to
the drainage system, and to each of the two reservoirs. It is a physical impos-
sibility to guard against leakage of valves and with this multiplicity of valves
there is far too much opportunity for undetected pollution of the sterile supply.
In addition stone filters cannot be sterilized at all—they collect filth from the
water passing through them for weeks, or perhaps months, before they are cleaned
at all—become excellent breeding grounds for bacteria which adds further to
the possibility for pollution.

Similarly the method of filtering the air taken into water sterilizers as water
is withdrawn, by drawing it through cotton filled cups, has been proved to be
totally inefiective. Many water sterilizers make no provision whatever for the
filtration of air.

Water in the process of sterilizing and cooling actually breathes, and this
fact accentuates the opportunity for pollution from raw water or air. When
heated as in sterilizing, steam forms and pressure is created and some steam will
escape from various openings. Then when the water is cooled the condensation
of steam causes a high degree of vacuum which will draw in impurities, either
vater or air, through any unprotected opening that exists. This detail is of
far more importance than appears on the surface. These dangerous sources of
contamination are most difficult to detect because the intake of polluted matter
cannot be observed by the operator. If the water filtering system contains a
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leaky connection to the drain, the intake will come directly from the sewage
system. In one test case of which I am aware, colonies of colon bacilli were
found on the surface of a stone filter 6* from the sterile water reservoir with
no protection between, except one leaky valve.

This sort of thing has no place in modern surgery—should not be toler-
ated. Frequent tests of sterile water after it has cooled to room temperature
and after two-thirds or more of the capacity of the tank has been exhausted, and
after the water has been standing several hours will be indicative of its purity.
Tests made immediately after sterilization are useless because the infection
drawn in commonly must be given an opportunity to mix with the water in the
reservoir, part of which is of course sterile.

Single Valve System. One manufacturer has appreciated the common
faults of our older system of filtering air and water and has developed protec-
tive features of infinite value. Each reservoir has an individual water and air
filter combined with but one valve controlling it. That one valve serves a dual
purpose. When opened it delivers filtered water to the reservoir and the flow
of water is visible to the operator through a glass cover. When this valve is
closed against the flow of water, a secondary outlet is opened up through which
any leakage of raw water through the valve is conducted directly to an open
funnel waste, rather than to the water reservoir. The open funnel disposes of
any possibility of contamination from the waste system, a most nmporhnl detail.

There is no opening to the sterile water reservoir through which air is drawn
except through the filtering system which is so constructed that it effectually
removes the dust from intaken air. The entire filter is automatically sterilized
by steam pressure each time the water is sterilized, leaving it free from con-
taminating organisms which otherwise might find their way into the sterilizer.

TEMPERATURE CONTROL OF PRESSURE
STEAM STERILIZERS

Steam sterilization of surgical supplies is the most critical of all surgical
sterilization procedures—most subject to failure. The older method as followed
in most hospitals today, provides the operator no gauge of the true sterilizing
function of the machme other than the pressure, whereas the one factor in
which we are i d ( is not d at all. Pressure, of
course, is necessary in order to secure the higher temperatures required, but it
by no means follows that adequate temperatures are secured merely by the
application of pressure. On the contrary, sterilizer load temperatures can and do
vary under the pressure controlled system all the way from slightly higher than
room temperatures up to the full possible temperature of the steam. To this
fact—the blind use of pressure gauges with no measured regard for tempera-
tures—must be charged many sterilization failures.

We need no longer be handicapped by this obviously faulty system. Modern
sterilizers can be made to include provision for measuring the temperature of
the applied steam—at the coolest part of the sterilizing chamber. The appara-
tus to which I refer provides a mercury thermometer, as reliable as our clinical
thermometers, in the lower ou\lc( from the chamber in which position it has the
marked ad of i the at the coolest location—is thus
protective against false indications. This is an important feature because when
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sterilizers are air clogged—the common cause of failure—variations within the
chamber may be very great. The discharge outlet is the coolest point because
any air within the chamber will gravitate unfailingly to that point and, of
course, reduce the temperature.

This feature is quue easily applicable to old sterilizers and every surgeon
is perfectly justified in insisting that this safeguarding feature be provided. It
ranks perhaps as the most outstanding improvement in sterilizer design since
Pasteur’s time.

CHAPTER 6
ANESTHESIA
GENERAL ANESTHESIA

:\llhough at the present time, at least i in all hospitals o( any size, gcncrnl
anesthesia is induced by specially trained or
—as it should be—it must, nevertheless, be remembered that the surgeon who
undertakes to perform an operauon is responsible for every phase of it, in-
cludmg the admi and of hesia; also that the emer-
gencies of general surgical practice may demand the carrying out of such proce-
dures by the surgeon himself. Hence, it is necessary and expedient that the
surgeon should be thoroughly acquainted with most of the methods of anesthesia
in actual practice and be familiar with the ‘practical application of them.

The first and most important questiqn in connection with anesthesia is the
safety of the patient, and although there is no known method of inducing gen-
eral anesthesia that is entirely free from danger, yet the danger differs in degree
according to the anesthetic agent used, the amount used and the mode in which
it is administered as well as the condition and adaptability of the particular
patient. In some diseased conditions certain anesthetic agents are entirely pro-
scribed; in others they must be given with watchfulness; in all cases circum-
spection and care must be employed, not only because of the physiologic action
of the drug used, but because the carrying out of a surgical operation may pro-
foundly change the tolerance of a patient to the action of the drug as well as
to anesthesia itself. The actual effect of many drugs used for anesthesia on
diseased and healthy tissues is not too well known and although experience may
reasonably be relied upon in anticipating results, yet no absolutely definite
prediction may be given in any particular case.

PREPARATION OF PATIENT

The respiratory system should be carefully checked in the preparation of
the patient for anesthetization. Also, kidney function should be normal because
some anesthetics particularly affect the kidneys. Purgatives should be avoided;
a mild laxative may be given. Salines dehydrate the patient. Glucose is valu-
able and helps to combat postoperative acid intoxication.

No solid food should be given for six hours prior to the administration
of a general anesthetic. The mouth and throat should be washed out with an
antiseptic solution and all foreign substances, such as dental plates, removed.
The bladder should be emptied either voluntarily or by catheter. In the case
of an emergency operation, the stomach contents may be washed out, if necessary.

INDUCTION
General anesthesia may be induced by the inhalation of gaseous vapor or
by the introduction of the anesthetizing agent into the rectum or the vascular
system.
The chemical agents commonly used are ether, nitrous oxide, ethyl chloride,
5
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ethyl bromide, chloroform (rarely used in America), and the barbiturates. A
few other substances have been tried but their use has for various reasons not
become general.

The variety of agents and the diversity of methods have made it possible
to induce general anesthesia without especially severe danger in almost amy
condition. For instance, compensated cardiac cases do not contraindicate general
anesthesia, particularly if nitrous oxide and
oxygen or ethylene be used.

There are four phases or stages in in-
ducing general anesthesia:

1. The first stage ends at the loss of
volitional self-control; the higher
cortical centers lose their activity;
pain sense is lost; the conjunctival
reflex is partly abolished.

. The second stage of anesthesia ends

with loss of conscipusness.

. The third stage, or deep anesthesia,
ends with muscular relaxation. This
is the stage required for major sur-
gical operations.

There is a fourth stage to be feared
—that of respiratory paralysis, gen-
erally due to an overdose of the anes-
thetic agent.

The pupillary reaction is the most re-
liable guide to the depth of anesthesia.

A
i i s Fic. 37. A. Roser's mmuh gag mod-
Obstruction of the airways may re. ifed by Reass and Bommahs Laege
sult from: anterior ledge prevents wedge {rom slip-
. The falling back of the tongue, ob- Ping into mouth; B. oral screw.

structing the pharynx.
. The presence of a large amount of saliva, mucus or vomitus in the air
passages and back of the throat.
. Closure of the lips when the nostrils are blocked.
Spasm of the larynx,
and this may be remedied by:

1. Forcible opening of the mouth (Fig. 37 [a & b), Fig. 38)

2. Pulling the tongue forward

3. The use of a wire breathing tube (Fig. 39, [a & b]) and

4. Removal of secretions with gauze swabs on forceps. (Fig. 40.)

Cardiac failure may occur as a result of overdosage of the anesthetic used
or it may sometimes supervene in the first or excitement phase of light anes-
thesia, particulary if chloroform is the hetic used. Such an emergency is
usually associated with (a) a fall in blood pressure, (b) irregular and rapid
pulse and (c) pallor. The symptoms are those of impeded or arrested circula-
tion; the jaw drops, the face becomes ashen, lhe hps are livid, the pupils dilate,
there is gasping and finally ion of The is:

1. Promot artificial respiration (Figs. 41, 42, 43, 44, 45),
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2. Massage of the heart (Fig. 46) and
3. Intracardiac in.jcclion of ad.rcnalin (see chapter on “Surgery of .

Fic. 38. Forcible opening of mouth with' Heister’s mouth-gag.

respiratory or cardiac failure with inhalation anesthesia than with rectal anes-
thesia. Inhalation anesthesia with nitrous oxide or ether is casier to control than
chloroform. (In India and other tropical countries chloroform is still used be-
cause of the excessive volatility of ether).

All types of breathing may be observed during anesthesia from the deep
respirations of the strong patient to the feeble breathing of the fragile child.

Fic. 39. A. Breathing tube and tongue controller; B. ether vapor tube.
1. Rapid breathing is usually due to nervousness or to the need for more
oxygen.
2. Deep breathing usually indicates surgical anesthesia, but if muscular
twitching is also present it may denote the presence of asphyxia.
3. Shallow breathing is usually noted when consciousness is lost. under light
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Fic. 42. Sylvester’s method of artificial respiration, second movement.
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anesthesia. In deep anesthesia, it may indicate the approach of respiratory
paralysis,

Irregular breathing is generally considered to denote impending central
respiratory paralysis.

An anesthesia record should be kept and recording done during the opera-
tion. Untoward manifestations during anesthesia should be reported to the
surgeon at once. The anesthetist should maintain a quiet, cheerful, and con-
fident attitude at all times and should be concerned with nothing but the ad-

inistration of the hetic and
the effect thereof on the patient.

Anesthesia may be induced in
almost any posture of the patient re-
quired by the surgeon, but care
should be taken to avoid pressure on
nerves as this may result in a pres-
sure-paralysis. This refers particu-
larly to abduction of the arm and
unusual positions of the legs; such
nerve pressure paralyses are some-
times very painful and persistent.

ETHER

Ether still is, when expertly ad-
ministered, and in the absence of
contra-indications, the anesthetic par
excellence, although in hot climates
climatological conditions often force ‘
the surgeon to use chloroform. i To el gt fn ey

Ether is less powerful in its  lation which consists of pressing the base of
anesthetic cffects than  chloroform  the tongue fgrward with 2 spange held fn the
but more so than nitrous oxide. It  measurc.
is, therefore, used mostly for a great
number of operative procedures. Ether stimulates the heart, the respiratory and
circulatory systems. It causes excitation in the first stage, coughing and a great
increase in the secretion of saliva and mucus. It does net, so far as is known,
give rise to primary heart failure. Aside from the initial excitation and strug-
gling caused in some patients of a nervous disposition, the only serious drawback
to ether as a general anesthetic is the fact that its vapor is explosive.

Ether may be administered cither by the open or closed method. The first
allows the patient plenty of air; the second is a rebreathing method. The first
or open method allows an even administration and helps to prevent the occur-
rence of the so-called ether pneumonia. Prolonged ether administration should
be avoided in poor risks (it causes a rise in arterial pressure), in septic cases
and in operations upon damaged kidneys.

In operations about the head, the nature of which prevents the use of a cone
over the nose and mouth, the intrapharyngeal or intratracheal method of ad-
ministering, or rather maintaining, ether-anesthesia is employed. The initial
induction is by the usual inhalation method; a rubber tube is then passed into

n respira-
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FIc. 45. Metnod of bringing the jaw forward and with it the B):lsc“of lhc‘ tongue when the
latter tends to obstruct the air p during p

Fic. 46. Bimanual massage of the heart with the hand introduced into the abdomen. The
heart is palpated through the diapt and pushed upward into the region of the palm of the
left hand which is resting on the chest. Rhythmical pressure exerted against the anterior
chest wall in cooperation with the hand in the abdomen exerts the necessary movements of
massage in the endeavor to bring the heart back to function.
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When administering ether by the drop method to children, the anes-
thetist should begin with enough dosage to accomplish a state of uncon-
sciousness quickly. Impregnate the mask with ether and place it on the
face immediately. The forcible inspirations thus produced will enhance
the ious state. E: agement, kindness, but firmness, when needed,
are essentials. If the tension becomes marked, lessen the dosage, remove
the mask and permit a breath of fresh air. The younger the child the
quicker anesthesia will ensue. Obviously, the danger of overdosage is
greater in children than in adults.

Fic. 48. Drop method of ether,

CONE METHOD
This is usually resorted to in out-of-the-hospital practice,
Step 1. : Pour :nlo the gauze a few drops of ether, then a dram and after about
;-: :ﬂx::t;ts eep the gauze saturated at all times (supplying 2 to 4 drams at
Step 2. Gradually decrease the ether until there
the 2- to 4-dram doses.
Comment: The cone used in this case may b
paper, a u'xﬂ', or of metal. As a rule, a mask isym:d:‘:gea :fe\i:lpd:dernm-
covered with a towel into which is packed a half-yard of gauze w}l:ichc: t:e
as an fther reservoir. This method is generally used for short emer, er::cs
operations (redu‘cinz fractures, etc.). Its chief disadvantages are iberz
prolonged operation b y and b irregularity of the stat,
of anesthesia is maintained. .

is a s-minute interval between
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the posterior pharynx or directly into the trachea and the delivery of the e
ntinued by this means. . .
so! The in}falalion of ether for surgical anesthesia may thus be accomplisheq by
the
1. Open Method: L )
" a. Drop Method (a continuous dropping of ether onto gauze Stretcheg
over an open mask). . »
b. Open Cone Method (pouring small quantities onto an open ot
intermittently). . . y
2. Closed Method: (The vapor is caught in a closed bag when exhaleq and
rebreathed partially or completely).
3. Vapor Method: (The liquid ether may be converted into vapor and ad.
ministered into the pharynx or trachea by nasal, mouth, pharyngeal, o
intratracheal insufflation).

The necessary paraphernalia for administering ether via the open methoq
consists of a large wire mask (Fig. 47) cov-
ered with 10 to 12 layers of gauze. (The
several thicknesses of gauze are necessary for
the vaporization of ether; if the gauze !)e-
comes cold and moist, proper vapor tension
cannot be maintained from a small surface.)

Open Methods of Administering Ether

DROP METHOD

Step 1. Cover the patient’s eyes with a pad
dampened in boric acid solution and pro-
tected by a strip of gutta-percha tissue.

Hold the mask loosely in front of the

face of the patient and drop a little ether

on it so that the patient may become
accustomed to the odor. Any pleasant
odor which will at first overpower that
of ether is advantageous, e.g., such as is obtained by adding a few drops of
essence of orange (Gwathmey). (Fig. 48.)
Step 2. Increase the ether dropping gradually (from 1 to 2 drops per second).
Step 3. Place the mask securely against the patient’s face. Respirations are
noted and the ether dosage governed accordingly; the latter may be gradu-
allv increased to 4 drops per second if breathing is smooth and regular.

Graduully, after a few minutes the patient passes into a subconscious state.
Step 4. Keep the mask thoroughly saturated with ether.

Comment: Difficulty is likely to be experienced if the early dosage
is irritating (coughing, light breathing, or holding of the breath). When
the peak of administration is reached, the dosage of ether should be de-
creased. Just sufficient dropping should be maintained to carry the patient
to complete surgicai anesthesia for as long as necessary. The level of
anesthesia maintained should be neither too light nor too profound.

F16. 47. Ochsner’s inhaling mask.
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Closed Methods of Administering Ether

A special apparatus is gecessary for administering this type of anesthesia.
Step 1. If ether is used alone, partially inflate the breathing bag and pour a few
drops of ether into the reservoir.

AS ETHER THROTTLE

TANK PRESSURE
UGE

ADJUSTING NEEDLE
FOR GAS METER FLOW

GAS BAG THROTTLE

REATHING,
ONTRO!

CARDON DIOXIO 3
OXYGEN 70%

~—

ym— .
< R
[circoir vnwu‘

DIAPHRAGM MASK

Fi1c. 49. Breathing control: Canister contains soda i L of

hing : G me (4-8 mesh) for the remova

;il;‘c‘:xc&ss ?rbonl dioxide. Soda lime filler cap: For l:mplyin(x;4 and reﬁ)lling with fresh soda
o lumir:"l ay muh: Cut-off for gas bag. Controls rebreathing when air-ether is use
L ss:g l: mll rs 1 for large patients, 2 for medium and 3 for children. Closes or opens
G“_;:?h"gc” o llllc' g\as bag and is set at_position “ON" during gas or gas-cther anesthesia.
Guit pmr.nm” ez 'thn‘ turned to position “E” admits strong ethec-vapor into the gas.
Jank pres tre gauge: Indicates amount of gas in tank, Adjusting needle for gas meter flot:
e c?; ll.ll;ﬂ.td to right shows Bas meter gauge flow. Gas meler gauge: Low pressure
Remove t as direct flow: For adding large quantity of gas when needed. Ether filler cap:
(il d?a ;"‘:’iur mVelhcr. Note: Ether is removed through stopcock underneath apparatus-
Zerhond a'l rhjn e—70%: For stimulating respirations. Air-cther throttle: Carburetor
the source I(r"l ‘lr dosage. Intake Valve: Admits air-cther. Prevents exhaling back through
Joe oo of s;:prp y. Tank pressure gauge: Indicates amount of gas in tank. Adjusting necdle
SElor Jeler flow: Wheel when turned to right shows oxygen meter gauge flow, Ox}9¢"

& 9 lﬂfﬂ» W pressure indicates oxygen flow at gallons per hour. Oxygen direct flow:

rgency flow oxygen. Ben Morgan special diaphragm mask: The diaphragm lends itsell 10

th VLS
n;t::::;"‘;h‘:; ‘ﬁhl:ﬂ!al;eelth 0’;,;:,‘::‘;’:3 tube—exhalation tube—circuit valves—Circuit breathing

Step 2. Place the mask on the face lightly and increase the dosage by pouring
small quantities of ether at intervals,
Step 3. After a minute or two, open the air vent so that exhaled gases may be
renewed. Thus air is refreshed and ether controlled.
Comm_ent: This is the least desirable of any method. The anesthetist
m‘ust'be hlghly.skilled to avoid asphyxia, respiratory difficulties and as°
piration of retained mucus and saliva in refractory subjects.
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The Ben Morgan Apparatus (Figs. 49, so,
of modern gas anesthesia apparatus in which g
filter entailing a minimal consumption of gas. The gas i
or cyclopropane) may be combined with c[l;hcr in anf qu:(::l}i?l;c?]:;i::lmuz Dﬁ;’?
dioxide is available and under control of the anesthetist (Figs. 52-53) ¥ I nr' rn
tion, the apparatus enables the anesthetist to avail himself of thsc.o :n(;“.
method through the time-honored mask. The “drop method” thus rcls):rl lrop
definitely controls ether dosage and is controlled by the carburetor rincc(' lw
Rebreathing is controlled by a cut-off on the rebreathing bag, e

VAPOR METHODS
(Intrapharyngeal and Ir’tiatracheil Insufflation)

The particular advantages of this proccdu'rc are that the dosage of the
anesthetic used is more easily controlled
and is more uniform than in the methods
of administration described. A great
deal of body-heat may be saved by mois-
tening the vapor, and most important of
all, the bulk of air-vapor mixture may be
administered, for instance, into the
pharynx, satisfying air needs and reliev-
ing respiratory strain, thus preventing
partial asphyxia which so often accom.
panies the usual methods of administra-
tion of ether.

The unique characteristic of these
procedures is that air or oxygen is forced
into the lungs or an anesthetic and, if
the intratracheal method is used, it is
administered intermittently. Care must
be taken to avoid overdistension of the
lungs causing ruptured air vesicles ; pres-
sure should not exceed 30 mm. Hg. An
electric vaporizer or foot bellows may be
used to deliver air or oxygen into the
lungs.  Intratracheal insufflation is
FiG. s0. Ben Morgan ancsthesia apparatus, accomplished with more speed and facil-

Model K-3o. ity but, unless the anesthetist is skilled,

valuable time may be lost while the

catheter is being inserted into the trachea; however, its chief objection lies in the

fact that air or oxygen is permitted to escape through the mouth or nose or enter

the stomach. Adhesive plaster may be used to seal the lips; pressure, together
with the nasal tubes, will prevent air escaping in that direction,

sx). cm.bodics all of the features
s 1s given through a soda lime

BRANOWER'S INTRAPHARYNGEAL INSUFFLATION ANESTHESIA
(Fig. 54)
The expensive, complicated and rather cumbersome negative and positive
pressure chambers of Sauerbruch and Meyer have been largely supplanted by the
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Fic. s2. Method of administering carbon dioxide. Step 1. Inhalation.
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.
simpler forms of apparatus for maintaining a constant positive pressure either
by intratracheal or intrapharyngeal means. The Meltzer-Auer method of intra-
tracheal insufflation was one of the outstanding achievements in the steady
progress of thoracic surgery. One of the drawbacks to this form of maintaining
pressure is that it inflates not only the lung on the operative side, but also
the hormal lung and, therefore, is prone to cause embarrassment to the surgeon
by crowding the mediastinum and the operative field. Pharyngeal pressure as-
sures a constant supply of air at a low pressure which results in quiet breathing

Fic. 53. Method of administering carbon dioxide. Step 2. Exhalation aided by comp
of the lower thorax.

throughout the operation but which in addition, enables the anesthetist to in-
crease or decrease the pressure at will, according to the requirements of the
moment. The Branower method requires no mask and allows t}le ancsth.ellsl
to observe the face of the.patient at all times. The equipment consists essentially
of the following:

1. A foot bellows, which provides a sufficient supply of air which is con-
ducted through a tube into a rubber reservoir whe_re the pressure is
equalized, From the reservoir the air flows directly into the tube lead-
ing to an air filter. .

2. Tl?e air filter is composed of many layers of moist gauze through which
the air flows to iy

3. A three-way valve which is constructed in a way which permits the anes-
thetist to insufflate any volume of air combined with the anesthetic or air
not combined with the anesthetic or to deflate the lungs by diverting all
air from the patient.
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4. The ether bottle connected on one side to the air filter and on the other
to the .

. Metal nasal tube consisting of a piece of brass tubing 4 inches long
having a lumen ¥{; inch in diameter. This tube is connected by its distal
end with a piece of rubber tubing, the lumen of which varies 35 to %4
inch in diameter, depending upon the requirements of the patient.

Technic.
Step 1. Induce anesthesia by the ordinary inhalation method.

[

7
) & .up.rallnb tul
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Fic. 54. Branower's i haryngeal insufflati b

Step 2. Apply vaseline to the free end of the rubber nasal tube and insert it
through a nostril into the pharynx.

Step 3. Connect the proximal end of the rubber tube with the metal nasal tube
which connects the former with the insufflation apparatus. Insufflation is be-
gun by using the foot bellows. Continue pumping-motions of the foot at the
rate of 6o to go per minute.

Step 4. Where it is desirable to inflate the lung, increase the pumping motions
and occlude the free nostril. Be careful to see that the three-way valve is
placed so as to permit the entrance of air only.

PHARYNGEAL INSUFFLATION ANESTHESIA
This method is practically on a par with endotracheal insufilation and is
considered superior to face mask delivery of ether. Its chief advantages are the
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same as those of endotracheal insufflation, viz., existing obslrm:'lion of the upper
air passages is overcome by a tidal bulk which is delivered behind and pelow the
base of the tongue; mucus, saliva and blood is thrust outward by an air stream,
thus minimizing “ether pneumonia”; and the anesthesia is even and full.
Technic. Use the same air pressure and vapor apparatus as for endo-
tracheal insufflation. A metallic Y-forked tube, shaped to fit lhg nose and (os&
head, is used as a delivery device. Each fork is equipped w}lh
an Nr. 18 F. soft rubber catheter about 13 cm. long with
double or multiple eyelets. (Fig. 55.) . .
Step 1. Induce anesthesia in the usual way; if el)}er is em-
ployed insufilation is not started for ¢ or 12 minutes.
Step 2. Lubricate the catheters. Tilt the nose upw:frd n_nd
introduce a catheter into each nostril along the inferior
strait of the nasal chamber directing the catheter toward
the pharynx. If one nostril is obstructed introduce both
catheters in the other; if both are obstructed, introduce
the catheters into the mouth. Insertion is continued until
the eyelet of the catheter lies at the level of the epiglot-
tis (about 12 cm.). ]
Step 3. A bent tube introduced into the lower pharynx via
the mouth may also be used (see Fig. 39). However, the
nasal route is preferable because the tubes are properly
placed and held in position better.
The amount of anesthetic agent administered should be

Fia 55, Isracl's
double suction tube

for wse through the ¢ eion 10 meet the needs of each inspiration without ex-

nose. 5 : i
) trancous dilution. Insufflation of about 18 liters per minute

usually suffices though it may be lowered or raised according to the needs of the
patient.

INTRATRACHEAL INSUFFLATION .

Intratracheal insufflation consists of the introduction of ether vapor into
the trachea at a point close to its bifurcation. One long tube is used to deliver
the ether past the vocal cords and upper air passages where respiratory obstruc-
tion is most likely to take place.

Inspiration is made easy for the patient by the introduction of the vapor
under pressure directly into the trachea. A tube, of much smaller diameter
than the glottis, provides for expiration and for the escape of any excess vapor.
“Instead! of concentrated ether vapor, diluted with atmospheric air, a volume of
vapor sufficient for all the respiratory needs of the patient is given. This volume,
under sufficient pressure, is such that even during the inspiration, with the glottis
but partially obstructed by the tube, no atmospheric air will enter; there will
be no inward flow at any time into the trachea along the sides of the tube.
On the contrary, there should be a constant flow to the outside. This flow will
naturally be less at the time of inspiration but it will never altogether cease
except when the delivery is cut off. Since the lungs do contract at regular in-
tervals during normal respiration, this action should be stimulated by frequently
releasing the positive pressure.”

* Flagz, Palul, Anesthesia, J. B. Lippincott Co., 1932.
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The necessary apparatus consists of Connell’s .;.nesthelomelcr, an inqy,
tracheal catheter, a laryngoscope and mouth prop. (Figs. 56, 57, 58, 59.) &

Fic. 56. The Connell insufflation sucti (Flagg’s Anestl:

on A,
Company.) J. B Lippincot

Fic. 57. Intratracheal catheter and special mouth prop. (Flagg’s Anesthesia, J. B. Lippincott
ompany.)

Technic

Step 1. Place 6 silk-wound urethral catheters marked off 10% inches from the
tip, in a container of ice-water.
Step 2. Make sure that the anesthetometer is delivering so mm. of vapor ten-
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e e

Fic. 59. Schema illustrating the i int i
el b ! : € host important point in the exposure of the larynx wi
P Dl oompe‘ o u"naxm"e d:nlxm !lx_l':mg of the patient's head off the table with the inslmn::‘l::‘,

B Sy e | i b
instead o Iifting. (Flagg’s Ancsthesia, J. B, Lippinich Eomiih tbs upper tecth 25 2 fulcrum
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sion, that the emergency gauge is working and regulate the pressure so that
it remains between 18 and 20 mm. of mercury. Have the foot bellows at
hand and see that the light in the laryngoscope is working.

Step 3. Induce anesthesia either by the semi-open or closed drop method. Do
not attempt intubation before anesthetizing the larynx.

Step 4. After the patient is anesthetized and reclining flat on his back, grasp
the head, extending it so that the chin forms almost a straight line with the
sternum and neck. Grasp the laryngoscope in the left hand and slip ‘it over
the upper part of the tongue exposing the epiglottis. Slip the lip of the instru-
ment over the epiglottis and raise the tongue and attached muscles (Fig. 59).

Fic. 6o. 1 insufflati I

Step 5. \Vh.ile holding the laryngoscope in the left hand, grasp a proper-sized
catheter in the right hand and slip it through the laryngoscope into the glottis
up to the 10%; inch mark. Hissing of air will follow and the patient may
cough; however, normal breathing is quickly resumed. A hissing sound
emitted when the catheter is placed in position assures the surgeon that it
has been properly placed. If it is not heard, it is likely that the tube has
slipped into the esophagus.

Step 6. Place the mouth prop in position, insert the delivery tube and connect
the machine. From this point the procedure is much the same as that fol-
lowed during intrapharyngeal anesthesia except that the flow is interrupted
two, three or four times a minute by pinching the tube. Maintenance i
ideal, if _lhe agent is properly administered.

Step 7. Quick recovery takes place when the valve is turned to pure air, thus
expelling all ether from the lungs. Detach the tube, permitting the patient
to brc'nlhe through the catheter for a few minutes thus preventing a slight
acapnia. Postoperative illness is very rare; the vocal cords are seldom
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injured by the catheters. There is no need to worry over pulmonary com-
plications.
IMPROVED TECHNIC FOR INTRATRACHEAL ANESTHESIA
The apparatus for the administration of intratracheal anesthesia has been
improved greatly during recent years. Flagg states that when Magill of Lon-
don introduced his two-way catheter holder it occurred to him that one tube
which would enable the patient to breathe easily would be a welcome innovation.

Three different sizes of inhalation tubes are now furnished with Flagg's in-
tratracheal inhalation apparatus (Fig. 60-61) which are designed to fit men
women and infants. By using this instrument the surgeon is able to apply 1hc’
principles of bronchoscopy and is assisted by the relaxation and control of the
reflexes.

‘lr._.‘ &
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Fic. 61.  Flagg intratracheal inhalation tube. (Flagg's Anesthesia, J. B. Lippincott Company.)

The Flagg apparatus is composed of a rigid and a flexible portion. The
rigid part is long enough so that the tube is self-retaining when the patient's
head is bent; it may be extubated by extending the head. The instrument is
chrome-plated with a non-rusting spring. The flexible section is protected by
Penrose tubing which is replaced when necessary. The tube may be utilized in
administering ether from the container or nitrous oxide with oxygen and ethylene
from a gas machine.

At the same time that Flagg was improving the intratracheal inhalation
tube, he was also working on a laryngoscope which was composed of a blade,
a hollow handle and dry batteries (Fig. 62). The lights are durable and the dry
batteries may be easily replenished; thus the flashlight idea replaced the in-
sufflation and inhalation technic, except in chest surgery. The apparatus is
easily transported, tends to improve the relaxation of the patient and gives a
better view of the glottis in the absence of morphine and atropine. Suction
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should be instituted preceding, during and succeeding intubation and extubation.

A No. 14 French catheter is of aid here.

Intubation Technic.

Step 1. Administer gas or ether until the patient is completely relaxed. Have
the intratracheal tube, connecting tube and laryngoscope, all sterilized, at
hand.

Step 2. Remove the inhaler and pharyngeal tube. Practice suction of the
pharynx. Extend the patient’s head. Grasp the laryngoscope in the left
hand.

Step 3. Separate the lips and teeth of the patient with the fingers and direct the
laryngoscope over the tongue. Expose the epiglottis. Insert the tip of the
laryngoscope beyond the epiglottis, lift up the tongue and expose the larynx.

Step 4. Carefully introduce the
intratracheal tube between
the vocal cords; inhalation
will separate the cords in case
of spasm. Remove the stylet
from the intratracheal tube,
remove the laryngoscope and
bend the patient’s head. The
patient will now breathe eas-
ily through the tube. Con-
nect a tube to the anesthesia
containcr.

Step 5. If the operation does
not include the mouth, pack a
strip of gauze saturated with
albolene into the pharynx.
The use of a mouth-gag and
a lubricant on the tip of the tube often facilitates the procedure.
Comment: The larynx is less likely to be injured when exposed under

anesthesia than while the patient is conscious. The muscular relaxation

which follows permits one size of the instrument to be used on all patients.

The use of an anesthetic permits the surgeon to be more deliberate in the

steps of intubation and thus serves as a safety measure. An intratracheal

tube which fits easily into the larynx is more satisfactory than one which
fits too snugly.

Blood, mucus or fluid passing down the sides of the tube are soon
detected by the respiratory sounds. Full etherization will prevent respira-
tory spasm. The following practical hints have been garnered from Flagg's
excellent work on anesthesia.

Increase the depth of the anesthesia if continued spasm of the vocal
cords ensues. Respiratory spasm may be due to the heat of the freshly
sterilized instruments or to other causes but is not alarming if the color
and pulse of the patient are satisfactory. Breathing or blowing oxygen
through the intratracheal tube may relieve spasm.

Removable dentures should not be left in place during this procedure.
The laryngoscope is likely to break porcelain crowns as well as caps. To

—_—

—

=

Fic. 62. Flagg lary (Flagg’s A hesi:
J. B. Lippincott Company.)
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prevent postoperative tenderness of the pharynx, apply oiled gauze over
the tongue and take plenty of time to pack the dry gauze.

If the patient coughs persistently, withdraw the tube one or two
inches. In some instances the airways may be obstructed even though
the tube is apparently properly placed. In such cases it may be with-
drawn too far with the patient’s head extended or the rubber covering
may have split permitting air to escape from the side of the tube. If the
patient scems to be breathing through the mouth while the tube is in
place, it is an indication that the tube is too small and that a larger one
should be substituted.

If the trachea emits a quantity of blood or mucus upon suction, the
tube is probably too small and the pack in the pharynx displaced. This
may also be caused by a defect in the rubber cover or to the catheter
having been left in the tube too long.

If extubation is difficult, administer anesthesia.

The tube is in the esophagus if the patient breathes quietly with little
air coming through the tube. A dry tube introduced during spasm of the
vocal cords is likely to result in injury to the mucous membrane. Ex-
tubation should be aided by lifting the rigid portion of the instrument
upward with the finger tips, out of the mouth.

Intratracheal anesthesia eliminates the necessity for apparatus de-
signed to warm and heat the anesthetic vapor. It keeps the field of opera-
tion free from exsufflated vapor, as well as anesthetic.

Normal respiration is maintained and the carbon dioxide supply is
conserved; blood and foreign matter are excluded. Light anesthesia may
be employed and artificial respiration controlled by simple methods. It
makes possible the anesthetization through the nose and throat by ether,
B3as, oxygen, ethylene, etc. The trachea is protected from external pressure.
A light ether anesthesia makes possible a field of operation similar to that
produced by chloroform and protects against blood aspiration. It also af-
fords an aseptic field for plastic operations on the face.

The chief advantages of this method are: it prevents lung collapse
during intrathoracic operations; it is specifically indicated for intra-oral
operations (excision of the tongue, lower jaw and cleft palate operations);
f?r operations on the head, neck, trachea and larynx; in emergency opera-
tx.ons for intestinal obstructions where vomitus may collect in the upper
air passages, etc. The return flow of air causes blood, clots, secretions and
infectious material to be expelled thus diminishing the danger from pul-
monary infections,

On the other hand, the disadvantages are: a special, detailed knowl-
edge (:f the technic is absolutely essential; expensive and complex equip-
ment is necessary; deep anesthesia must be induced before introduction
of t}:e tube by the novice; intubation by direct vision is necessary; and
the intratracheal tube is present in the mouth,

CHLOROFORM

b Aﬂ}’ dtgre'e of anesthesia from analgesia to deep narcosis may be produced
y the inbalation of chloroform. It has the advantage that it is easily adminis-
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tered, requires no elaborate apparatus, does not carry with it the danger of
explosion and is perhaps the pleasantest method for the patient. On the other
hand, deep narcosis by chloroform may have severe effects on the system, namely,
chloroform poisoning, expressed particularly by edema and necrosis of the liver
with dilatation and diminution of the power of the heart. Unlike ether, chloro-
form does not irritate the respiratory passages. Its use should not be forced in
the case of struggling children. It is contra-indicated in the case of patients in
shock or when shock is likely to be produced by the operation: also in alco-
holics or in patients with septic intoxication or in acetonuria. Chloroform is
not as suitable for very lengthy operations as are other anesthetic agents.

ANESTHETIC MIXTURES

The so-called “A. C. E.” mixtures which consist of one part alcohol, two
parts chloroform and three parts ether, or some modification of this formula,
have been very popular in Europe, the object being to counteract any tendency
to circulatory depression from a too-concentrated chloroform vapor. The chief
objection to this mixture is that the ingredients do not vaporize at the same
rate, the more volatile agent vaporizing first. The results of this method are
similar to those of chloroform.

Although perhaps less dangerous than chloroform alone, the accidents at-
tributed to the use of these mixtures are numerous and they are less safe than
ether alone. Grégoire is partial to Schleich’s inhalation anesthetic mixture admin-
istered through an Ombrédanne apparatus.

ETHYL CHLORIDE

The inhalation of ethyl chloride causes a very rapid loss of consciousness
without excitation. Hence, it may be used on account of its rapid efiect before
the induction of general anesthesia by ether and this perhaps is its greatest
indication. Tt is only suitable for short operations because the margin of safety
between the stage of surgical anesthesia and a lethal dose is rather small. It
depresses the circulation; the patient’s color does not change, as a rule, hence
there is no warning sign of approaching danger.

Many surgeons believe that the use of ethyl chloride is as dangerous as
that of chloroform and its mortality rate is high. Death from this anesthetic
agent is due to respiratory failure which precedes cardiac failure. In any case,
its use is likely to be followed by headache, nausea and vomiting to an excessive
degree, in some cases.

Ethyl bromide has the same physical effects as ethyl chloride and is used
as an anesthetic agent to a limited degree. Many believe it to be more objec-
tionable than the chloride. Both the chloride and bromide are inflammable.

NITROUS OXIDE

Nitrous oxide gas, with or without oxygen, is the anesthetic of choice for
short surgical operations which necessitate general anesthesia. It has all the
advantages but fewer disadvantages than ethyl chloride. There is rapid loss
of consciousness and rapid reawakening with fewer after effects. It is not very
suitable for children but it can be used for cardiac patients or for patients suffer-



76 GENERAL OPERATIVE CONSIDERATIONS

ing from acute infections. It does not give as much muscular relaxation as
cther and when this is necessary its use may have to be supplemented by ether
vapor. Patients whose respiration is not too good or whose cardiac action is
at"fecled should get plenty of oxygen with the nitrous oxide. The objection to
nitrous oxide and oxygen anesthesia is that it requires a cumbersome apparatus
fmd generally must be administered by one specially trained in its technic, yet it
is worth the expense and trouble. Its use is coming gradually but surely to the
fore in major surgical procedures.

. The special features of gas anesthesia are the steady deepening of respira-
tions and the dusky cyanosed look of the face; the pupils dilate, the eyeballs
roll, and the conjunctival reflex is lost.

Di-vinyl-ether (vivesthene; vinethenum) is useful in reinforcing nitrous
oxide-oxygen anesthesia. It is highly volatile. One of its chief advantages is the
absence of nausea. It adds to the smoothness of anesthesia for example in thy-
roidectomies where nitrous oxide-oxygen is used. It is of much value in thoracic
surgery. It may be administered by the open method, preferably admixed with
nitrous oxide-oxygen. Goldman's vaporizer is excellent in its use. Avoid pro-
longed administration (effect on liver).

In the hands of an expert anesthetist, I prefer nitrous oxide-oxygen for goiter
operations and other procedures about the head and neck. In surgery of the
thorax and abdomen, ethylene anesthesia, properly administered, has served well.

PRE-ANESTHETIC MEDICATION

Many patients have an exaggerated dread of anesthesia and the anticipa-
tion of passing through the ordeal fills them with fear, restlessness and anxiety
which very often interferes with the easy induction of anesthesia. Within re-
cent years many methods have been devised to overcome this condition by the
use of medicaments termed pre-anesthetics. These generally are alkaloidal
sedatives which allay the apprehension of nervous patients, make induction of
anesthesia easier and make it possible to maintain anesthesia with a smaller
amount of the anesthetizing agent than is ordinarily employed. The patient is
in a semi-conscious condition when the anesthetic is administered and since the
drowsy effect of the pre-anesthetic lasts much longer than that of the anesthetic,
the patient remains asleep much longer than usual. The disadvantages of pre-
anesthetics are generally that their use abolishes certain eye reflexes which in-
form the surgeon or anesthetist of the progress of anesthesia. The safety of
the patient, which has already been mentioned, is the first requisite of anes-
thesia. Postoperative nausea and vomiting are frequently increased. Yet, in
selected cases I am very partial to scopolamine-morphine administered about an
hour before the patient is taken to the operating room (see scopolamine-morphine

thesia, p. 80).
Agetehia,p. §o) BASAL ANESTHETICS

Hypnotics derived from urea and alcohol which are used for pre-operative
medication as well as the anesthetic agent per se are termed basal anesthetics.
Salts of barbituric acid are the most important urea derivatives in popu-
lar use. Phenobarbital, allonal and barbital are used mostly as sedatives. Sodium
amytal is considered useful as a hypnotic, analgesic and anesthetic. The intra-
venous injection of the barbiturates disturbs the colloidal equilibrium of the
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drug has been administered. Usually, a feeling of drowsiness is quickly followed
by a deep sleep (in rare instances the patient becomes excited during the ad-
ministration of avertin necessitating the prompt administration of a general
2nesthetic). Complete relaxation now follows; a pharyngeal tube may be inserted
and in some instances an exposure of the larynx may be obtained. The patient is
prepared and if no response is elicited when the towel clamps are applied, the
incision may be made. Nitrous oxide or ether may now be administered to
complete the anesthesia. The surgeon should always be prepared to do a
laryngoscopy and intubation.

After several hours the patient regains consciousness in a very satisfactory
manner but until then should be watched for symptoms of approaching asphyxia-
tion.

The use of avertin is not advisable in operations which involve the airways
owing to the possibility of postoperative obstruction. Killian reports that
avertin does more injury to the respiratory center than either chloroform or
ether and that it affects the liver in the same manner as does chloroform.

Fic. 63. Dickson Wright's splint for use in evipan hesia and other i inj
(Hamilion Bailey, Emergency Surgery, John Wright and Sons, Ltd., Bristol.)

The chief advantages of this drug lie in the fact that it reduces mental shock
as well as irritation to the respiratory passages. It does not cause as much vomit-
ing as do ether or chloroform and makes postoperative medication unnecessary
due to the extended period of unconsciousness.

The chief objections to its use are its high mortality, depression of the respira-
tory and circulatory centers, acidosis, muscular rigidity, the necessity of constant
watchful nursing until the patient regains consciousness and the usual disadvan-
tages of synergistic anesthesia.

Comment. It is a matter of controversy whether or not the reduced
quantity of gas-oxygen or ether necessary when used in conjunction with
avertin compensates for the disadvantages offered by the drug. Its power
to induce anesthesia without the knowledge of the patient as well as its
use in acute pulmonary conditions which do not involve the airways are
very valuable.

The routine use of avertin or the barbiturates as a preanesthetic is not
advocated. Their inconstant action renders their use unsafe in many
operations. 3

Evipan Anesthesia

Evipan sodium is a preparation of barbituric acid which disintegrates
speedily after it is administered. It is marketed in powder form in ampules
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blood; they should be administered orally. The only advantage of the j
venous injection over the oral use is rapidity of action. ntra.

The barbiturates do not affect the heart and liver; they produce |j

toxicity, but they may be responsible for a mild form of hysteria, The s lt}le
advantages gained from using barbiturates are that induction of ancsthcgic c"?l
rather smooth, relaxation of the patient may be obtained sooner, gas aneslha 2
is more effective and the patient may be prepared sooner. The chief objcclicsm
to their use are that reflex excitability is increased; respiratory interferenc i
likely to accompany their use; complete anesthesia is almost impossible loe =
tain and the interval during which it is effective is too brief for satisfactory st
gery. There seems to be no satisfactory antidote to use in case of an overdsur-
It is not reliable unless used in conjunction with scopolamine or morphine ;3“’
surgery, therefore, its use is limited. s 20n

Sodium Amytal

This is marketed in three-grain capsules. One capsule is usually given ¢,
the patient the night before the operation and two or three capsules are gi\vco
a couple of hours preceding the time for which the operation is scheduled, 'rhn
patient goes to the operating room in a somnolent condition offering no resislance
to the anesthesia. &

Pernocton

Pernocton is slower in action than sodium amytal; its effects last longer.
Large doses of pernocton are not free from danger; it is recommended only fo,:
hypnosis; the amount required to produce this effect is quite safe.

Avertin

Avertin (tribromethyl alcohol) is used quite extensively as a basal anes.
thetic. It was introduced by Willstaetter and Duisberg of Germany in 1928.

Avertin is packed in 25 and 100 cc. containers after it has been dissolved in
amylene hydrate. It crystallizes in distilled water at a low temperature, At
104° F. it decomposes into hydrobromic acid and dibromacetaldehyde; the Jat-
ter is an irritant which may cause necrosis of the bowel. The dose varies from
.06 to o.r cc. (6o to 100 mg.) to a kilogram; the maximum dose as a basal
anesthetic is o.1 cc. per kilo (2.2 1bs.) of body weight.

The equipment necessary for administering this drug consists of an empty
container with a stopper which will hold soo cc., a container of distilled water,
a thermometer, a pipette marked in ccs., a small rectal tube equipped with a
funnel, lubricant, avertin solution, Congo red, a dropper and a glass receptacle
for testing purposes.

Step 1. Weigh the patient and determine the dosage by calculating his weight
in relation to the drug.

Step 2. Heat the distilled water to 40° C., add the avertin solution; shake well.

Step 3. Test one or two cc. with Congo red; a satisfactory solution is indicated
by an orange color.

Step 4. Inject the solution slowly while the patient is lying on the left side.

Note the blood pressure and time of injection.

The usual reaction from the patient takes place in 5 to 10 minutes after the
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which are accompanied by ampules of distilled water in which the powder is
dissolved preparatory to injection. It is injected in the arm of the patient as
shown in Figs. 63, 64 at the rate of 1 cc. in fifteen seconds; about 3 cc. is
usually sufficient for a dose. The judgment of the anesthetist must dictate
the dose required for a given case. Dickson Wright's splint is of value in ad-
ministering this anesthetic.

Comment: Evipan anesthesia induces a short, safe period of analgesia
which is very desirable in brief operations such as reducing fractures,
opening abscesses, etc.

remainder
Fi6. 64. Three or 4 cc. of evipan sodium is injected at 1 cc. per l5,Sﬁc"ill‘a‘ilc?wﬁnwrgtﬂ‘y
of the appropriate_dose is injected somewhat more quickly. (Hamilton
Surgery, John Wright & Sons, Lid,, Bristol.)

» . . By minutes:
It is not recommended in operations requiring more than 15 ictly

No premedication is used and the use of any form of barbiturates 15 s‘wﬂhere
contraindicated. In the case of abdominal operations, howevel‘;:ﬁ“m-la
muscular relaxation is desired, Jarman and Abel recommend 2 Ho . 1/150
Roche preparation containing omnopon, gr. 2/3, and scop?lamlnen ge;ﬂ the
which may be given an hour before the operation to patients betw!
ages of 16 and 70,

Evipan anesthesia is contraindicated in patients who h
pressure or defective functions of the kidneys or liver.

ave low blood
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When an overdose of evipan has been given,
travenously is of value.

Commenting on evipan anesthesia, Jentzer, Oltamare, Poncet!
follows:

The advantages of evipan are:

strychnine injected in-

conclude as

1. Total absence of excitement at the beginning of anesthesia. The patient
goes to sleep physiologically without the fear of the inhalation mask and
suffocation.

2. Abolition of headaches; nausea is much less marked than after ether and
vomiting is rare.

3. Abolition of the mask affords an opportunity to operate on the face
mouth with no difficulty.

4. Complete postoperative amnesia, thus entirely eliminating psychic shock.
This is particularly valuable when the anesthetic must be repeated for
a number of sittings.

With reference to its advantages over avertin the following may be included:

1. Minimal drop of blood pressure.

2. No increased vascularity in the parenchymatous organs.

3. Simplicity of administration; better asepsis may be practiced. Tt is less
distressing and affords an opportunity to inject fractional doses.

4. More prompt awakening as compared with cther.

5. Complete anesthesia without preliminary medication,

and

Scopolamine-Morphine Analgesia

My experiences with so-called “twilight sleep anesthesia™ (hyoscine-
morphine analgesia) have convinced me that its judicious use is to be preferred
and certainly is followed by better results than with basal anesthetics thus far used.

The anesthetic action here arises from the synergistic effect of scopolamine
and morphine. The patients are carefully examined particularly with reference
to the cardiovascular and renal apparatus. They are prepared the day before
operation and are kept in a darkened room with absolute quiet enforced. The
external auditory canal is plugged with cotton.

Step 1. Three hours before operation a dose of 1/100 gr. scopolamine and 1/6
gr. morphine are injected subcutancously.
Step 2. The dose is repeated 1 hour before the operation.

This dosage is used in patients between the age of fifteen and sixty years.
The dose is decreased according to the age of the patient. In those of seventy
and over, 1/200 gr. of scopolamine is used—not more than two doses. Those
patients who have not reached the age of fifteen are not given scopolamine.
This form of anesthesia is supplemented by nitrous oxide-oxygen or ether, or a
mixture of both, depending upon the type of the case and indications or con-
traindications in the respective patients. Chloroform is banished from our
work. The method is not used in obstetrical surgery.

To obviate postoperative acidosis and relieve the dryness of the oral mem-
branes and thirst as well as to replenish the vascular system with fluid, the

1 Presse Medicale No. 33-25, April, 1934,

#Max Thorek: Clinical study of one th ] cases of lami phine hesia. NIl
AMed. Jour. June, 1921,
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by two tap-water enemas 20 minutes apart. Complete colonic irrigation is essen-

tial. Two hours prior to the operation, a low, clear water enema is given.

Wherever possible walking is encouraged. The ears of the patient are plugged

with cotton, the face covered with a towel and the room darkened.

Step 1. Place the patient in the Sims’ position one hour before operation.

Step 2. Exclude the air from the rubber tubing and catheter to be used, by fill-
ing them with warm oil to the funnel.

Step 3. Insert the catheter 6 to 8 inches in the rectum. Permit any fluid or fecal
matter to drain out by lowering the funnel. Refill the funnel with oil and
exclude all air.

Step 4. Raise the funnel and pour in the retention enema mixture (warm) con-
sisting of :

Etker oil Paraldelyde
1. 4ounces (120 cc.) 2 ounces (6occ.) 2drams (8 cc.)
2.5 " (150cc) 34 7 (35¢c) 2 " (8cc)
or 3.6 " (18occ.) 3 7 (gocc.) 2 " (8cc)

This step should consume from 13 to 20 minutes.

Step 5. Now clamp the catheter below the glass connection so that no air es-
capes. Exert pressure on the perineum with a towel for 15 minutes.
Gwathmey admonishes that great gentleness should be observed in all

manipulations and care should be taken to keep the patient quiet at all times.

Because this procedure is more of the type of an analgesia than anesthesia,

a few drops of ether, nitrous oxide or ethylene may be used to quiet the patient

where necessary—never to induce anesthesia.

Danger Signals. Slight cyanosis, dulled lid-reflex and stertor. Upon their
appearance, support the lower jaw or insert a breathing tube. An important
feature is the ability to distinguish between analgesia with unconsciousness
(usually associated with colonic anesthesia) and surgical inhalation anesthesia
with automatic respiration. The superimposition of a third stage inhalation anes-
thesia on a light colonic anesthesia will result in the patient passing into the
fourth or danger zone promptly.

After the patient is returned to bed, siphon off any residue in the rectum.
Flush the colon with warm water thoroughly. Following this, 3 to 6 ounces of
warm black coffee are instilled and the tube is withdrawn. No nausea, vomiting
or pain accompanies the final awakening since analgesia continues for some
time after consciousness has returned.

Hazleton’s technic utilizes very little ether, anesthesia being brought about
chiefly by morphine and magnesium sulphate.

Prepare the patient the same as above. An hour before operation, inject
intramuscularly 1 ampule of

Magnesium sulphate, C.P. gr.xv (1 Gm.)
Morphine sulphate gr. 1/6 (o.0108 Gm.)
Novocaine gr. 5/6 (0.05 Gm.)
Aq. dist, ad mxxxij (2 cc.)

to be repeated twice at 15-minute intervals (Gwathmey).
After the last injection, start a Murphy drip of 8 ounces (240 cc.) of a 6

peir ;cnl glucose solution with 4 drams (16 cc.) of ether (25 to 30 drops per
min.),
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patient is given, directly before he is put to bed, an enteroclysis of 3 quarts of tap
water at about roo degrees F. to which 4 drachms of sodium bicarbonate have
been added; in shock, the addition of some brandy is advisable. It goes with-
out saying that when operations are done about the vagina, rectum and peri-
neum, as well as in cases of perforative appendicitis and extensive resection of
the lower bowel, enteroclysis is omitted and venoclysis substituted. To avoid
excessive distention the colon tube should never be introduced higher than 3
inches in the lower bowel. This is imperative,

C t. Scopolamine-hydrobr phine anesthesia, supple-
mented by gas or ether, as required, is a distinct advance in narcosis, and
with experienced supervision, perfectly safe.

The failures of earlier obsarvers were due to reliance on scopolamine
exclusively as a means of inducing narcosis. Therein lies the danger; and,
recognizing the danger it can bz forestalled. Chloroform should never
be used as an adjunct to scopolamine; nitrous oxide and ether should be
given preference.

The advantages of this method of anesthesia are:

1. Suppression of operative fear in the patient.

2. Absolute loss of consciousness.

3. Amnesia as to preparation, etc., incident to the operative procedure.

4. Continuation of sleep four to eight hours after the operation is com-
pleted.

5. Elimination of postoperative nausea, vomiting and the harmful
straining incident to it.

6. Complete relaxation of the viscera and minimizing the incidence of
such 1 c lications as p and shock.

P 03

The method should never be entrusted to the untrained and thz sur-
geon shouid supervise and direct the procedure. Occasionally the respira-
tions will ke found to drop to six or even four per minute; but, inasmuch
as the scopolamine is rapidly eliminated by the kidneys, no ill results will
follow if the glottis is prevented from obstructing respirations during the
period of complete anesthesia. No complications were observed in our
series of about 1000 cases, and the method was found to be a most excellent
one. It is our belief that as an adjunct this method possesses a great many
advantages over the usual methods which are practiced today.

ETHER-COLONIC ANESTHESIA

This procedure was suggested by Pirogoff in Russia. J. T. Gwathmey popu-
larized and improved the method in this country.

Complete surgical anesthesia may be obtained by placing a mixture of
ether, oil and paraldehyde in the rectum of the patient one hour before operation.
This form of anesthesia is indicated in operations about the head. A chloretone
suppository and hypodermic injection of morphine should precede the adminis-
tration of this anesthetic mixture,

Gwathmey'’s Technic. The patient’s bowels are kept at rest for 36 hours
preceding the operation. The night preceding the operation the patient may be
allowed tea and toast for supper. An enema is given two hours later, followed
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When the operation is over, this solution is discontinued and 1,000 cc. of a
6 per cent glucose with 1 dram Lugol solution is begun and carried on until it is
all used.

The chief advantages of the method are:

. It is not depressing.

. It is easier; it is not necessary to flush the colon afterwards.

Less ether is employed. ,

. The patient receives stimulation throughout the operation.

. The anesthetic state continues longer than when 4 to 6 ounces of ether are
used.

L

THREATENING DEATH UNDER GENERAL ANESTHESIA

A competent anesthetist manages to have within easy reach at all times,
an emergency kit containing (1) adrenalin solution, (2) alpha-lobeline (1/6 gr.),
(3) a Ricord syringe with hypodermic needles and (4) cardiac puncture needles
3% in. in length.

Emergency resuscitation is resorted to in asphyxia:

1. The result of respiratory failure (blue asphyxia).
2. That due to cardiac failure (white asphyxia).
Type 1 is comparatively simple to overcome.

(1) Clear the airways.

(2) Pull the tongue forward.

(3) Administer oxygen; resort to

(4) Artificial respiration and finally administer

(5) An intravenous injection of alpha-lobeline.

This is usually followed by the desired result.

Stretching of the anal sphincter is often used in these cases if they do not
readily respond to other methods. ¥

Type 2 is a serious complication requiring prompt, competent aid. Treat-
ment consists of

(1) Artificial respiration (Figs. 6-7-8-9-10).
(2) Hot packs about the precordium.

(3) Intracardiac injection of adrenalin and
(4) Cardiac massage.

carried out in the order given for fully twenty minutes after the heart has
apparently failed to function.

C : Fund 1 to any effort to avoid impending asphyxia,
is the elimination of the deadly lingual check valve, formed when the
tongue drops back into the throat: then air can be expired, but all efforts
to inspire drive the valve more firmly into its seat.

The best way to eliminate it is by direct laryngoscopy (Fig. 65).

W ith the patient on his back the direct laryngoscope is inserted back-
ward until it touches the back wall beyond the tongue. Then by a lifting
motion the head of the patient is hung up on the cylindric part of the
instrument. This brings the tongue away from the back wali of the throat,
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allows air to get down back of the tongue into the larynx, and eliminates
the deadly lingual check valve.

The bronch pe is introduced into the larynx and trachea through th.e
laryngoscope. Do not connect the oxygen tube to the bron!:hoscope un'ul
after the oxygen pressure has been regulated, in order to avoid a heavy dis-
charge of oxygen.

Aspiration of secretions through the laryng|
vents the patient drowning in his own secretions.

1f means for direct laryngoscopy are not at
is the alternative. The best method being the prone-pressure

oscope or bronchoscope pre-

hand, artificial respiration
method but

DR B c}
A B o

Fic. 65 The death zane. A. Normal position of the tongue, B. in the relaxation of |Iul
impending asphyxia the tongue drops backward _obstructing the ingress }-( air. If arulu_xa'
respiration is started with the tongue in this position, the patient will be killed by the pumping
of air out of the lung on the compression stroke while no air can enter on the inspiratory stroke:
the tongue forms a check valve permitting passage in one direction only. For artificial respira-
tion the tongue should be drawn forward with tongue forceps or the fingers covered with a
S Tus death zone is with the direct laryngoscope
as shown at C. Oxygen and carbon dioxide can then be insufflated.  Every ambulance and
every accident ward should be equipped with a direct laryngoscope, a 5 mm. bronchoscope, -:[mlll
a tank of oxygen with 3 per cent carbon dioxide. An aspirator for secretions would be useful,
but 1 oan enwrgency, pauze, of even a handkerchicf, can be used to clear secretions ont of the

death zone. (Courtesy of Jackson and Jackson.)

regardless of the method used, it is necessary to see that the tongue is
drawn out and held out.

The necessary equipment for the prevention of asphyxial death that
should be in every ambulance and every accident ward is: 1 direct laryn-
goscope; 1 bronchoscope, 5 mm. by 30 cm. of full lumen aspirating pattern;
1 tank filled with oxygen containing a 5 per cent mixture of carbon dioxide;
1 piece rubber tubing, about 4 ft. long attached to the tank outlet.

REGIONAL ANESTHESIA
SPINAL ANESTHESIA

Spinal anesthesia is a form of regional anesthesia used especially for opera-
tions upon the lower abdomen and lower extremities in patients who are for any
reason unsuitable subjects for general anesthesia. This method affords complete
freedom from pain but not from pressure sensation in the operative field: the
tissues are absolutely relaxed: the intestines are contracted and do not obtrude
upon the abdominal incision: expulsion of flatus or other content of the bowel
is strongly stimulated: there is no toxic action from the anesthetic substance on
the brain, liver, kidneys. or lungs and there is no irritation of the respiratory
tract.

ANESTHESIA

Although these advantages are grgal and concc.ded in the hands of
thoroughly competent and familiar with the technfc of its adminislmlion
must be remembered that the administration of spinal anesthesia requires
and very precise technic for uniform results. Accidents in
e technic or of the physiologic actions involved, are less capable

accurate
application of th
of being remedied than in other methods of
inducing anesthesia, and are more likely to
be the cause of a fatality. The surgeon per-
forming the operation, who must accept re-
sponsibility for the anesthesia, is more
likely to be blamed for a fatality when
spinal anesthesia is being used than when
anything goes wrong under general inhala-
tion anesthesia. It is said that in a very
small percentage of cases, spinal anesthesia
has been followed by more or less perma-
nent paralysis of the lower limbs, of the
bladder or of the anus. This I cannot sub-
stantiate as being quite correct from a
rather large series of personally abserved
cases (our last series, 350 cases). More or
less unpleasant bladder symptoms have fol-
Jowed the use of tropacocaine-hydrochloride
in my hands and in those of Dr. Phil
Thorek, but these were of transitory na-
ture. One death resulted at my hands from
the use of spinocaine.

After an orgy of trial with all sub-
stances recommended for spinal anesthesia,
I have returned to novocaine or one of its
refined allies (procaine crystals or neo-
caine).

Spinal anesthesia may be employed in
the case of patients with high blood pres-
sure or for those who have renal insuffi-
ciency; but it is not suitable for those with
low blood pressure or who are in a state of
shock. Neither should it be employed for
those with sepsis or those who are running
a high temperature, in the case of restless
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F16. 66. Spinal anesthesia. Tt is cs.
sential that one is oriented as to the
positions of the anatomical structures cop-
cerned in spinal anesthesia, The upper
transverse white lines correspond to the
spines of the scapulae and consequently
to the third dorsn{ vertebra.  The middle
white dotted line corresponds to the angles
of the seapula, therefore, to the 7th dorsal
vertebra.  The crest of the ilia are rep-
resented by the lowest dotted white line,
therefore, the 4th lumbar interspace (after
Dogliotti).

children, nervous individuals or those afflicted with cerebrospinal lues.
Although, theoretically, high spinal anesthesia may be employed, yet the pos-'
sibility of cerebral, cardiac and respiratory complications contraindicate such

attempts. (Fig. 66).

The most convenient place for injecting the dural sac is generally through
the space between the third and fourth lumbar vertebrae. T rarely inject higher
than the second lumbar interspace. Gravitation plays a very important part in
the movement of the fluid within the subarachnoid space. A fluid of light or
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hfa\-y. specific gravity may be employed according to the circumstances, and its
diffusion in the spinal canal fairly well controlled. Supposing the canal empty,
the solution will run downward and collect distally in the sacral region when the
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anesthetizing fluid into the subarachnoid space inject (subcutaneously) seven
and one-hali grains of caffeine sodium benzoate. In children, the enfeebled
and in those suffering from shock preoperation sedatives should be omitted.

patient is placed in the dorsal position. Step 1. The patient is made to sit upon the side of the operating table well back

.The armamentarium needed for the induction of spinal anesthesia includes
a spinal trocar and cannula (Fig. 67) with a sharp point, a glass syringe of 5
cc. capacity to fit the cannula, a hypodermic syringe with a fine needle, the se-
lected anesthetizing fluid and a small quantity of % per cent novo-
caine for cutaneous anesthetization.

] Commenting on Spinal Anesthesia Complicated by the Break-
l:;:, of the Spinal Puncture Needle, Ernest R. Anderson concludes'
t

“Semiflexible needles made of a good quality steel shoul
used. The needles should be properly caredqfor u);' keep thenl: ;lrobni
rusting. All needles, before their introduction, should be tested with
the stylets removed. Care should be taken to prevent any move-
ment of the patient when the needle is in situ.

“When a spinal puncture needle breaks, leaving a segment em-
bedded, the site of the puncture should be localized. The patient
should be informed of the breakage and the broken needle removed
?‘he localization and the removal of the segment are aided by pass'-
::,;; ﬂ];::::]m;{ :s::;\:l"punclure needle and by taking anteroposterior
y (a) F?r operations in the upper abdomen, the second lumbar
interspace is selected ;

(b) For lower abdominal operati 7 ities
the second or third lumbar inleri);act:?“Ls LR
. bei(c) For the genital region, the third or fourth lumbar interspace

Failure to obtain anesthesia occurs in from 2 t
9! cases. This may be due to failure 10 enter the spina‘; :a::lro??;
:r;)\perfcc:hﬂ:.lr?nuél?dloo rapid injection, to insufficient diffusion of
e anesthelizing flui i i
= g or to obstruction of the spinal canal by a
j The danger signals in spinal anesthesia are gulpin,
which precede a precipitate fall in blood pressmg‘;;l,l}?i:';g ::::TIE:
T 6. due to cercbral anemia and should be combated by lowering lh)e
{\l::::e a .,{:r head and chest Respiratory distress is denoted by cyanosis and
ey s.hallow breathing: it should be combated by respiratory stimula-
) tion n.lelhods. Regurgitation vomiting may drown the patient. Ces-
sation o’( heart action is always fatal if it exceeds 7 minutes in duralion.' if it
occurs, it c.:zlls for cardiac massage, intracardiac injection of adrenalin or' both
) Te'cl.m;c. (Figs. 68, 69, 70). The night before the operation sodiu,m am, tai
is ndmmxsiel:td. On the morning prior to taking the patient to the opem{in
room, admlmsle_r hypodermically 1/100 grain of hyoscine hydrobromide and ;
gn&n of morphl.nc sulphate. Half an hour before the operation administer };
grain of ephedrine subcutaneously and immediately after the injection of th::
*The Journal-Lancet, Minneapolis, Nov. 15, 1935.

from the edge with his elbows at his side and the forearms crossed in front
of the abdomen. The head is then tilted forward until the chin touches the
chest. The patient is held by the assistant’s left arm which passes around
the patient’s abdomen. '

Step 2. The patient’s back is now prepared with iodine and thoroughly neutral-

ized with alcohol. A horizontal line connecting both iliac crests will transect
the spinous process of the fourth lumbar vertebra. The usual point of injec-
tion is just above this line.

. . Lt
Fic. 68. Pro ition in whi 3 inal an-
1c. 68. per position in which the assi 1 ient for administering spind
esthesi 1 the assistant places patient for administe s,
hesia or lumbar puncture. The vertical line connects the anterior superior spinous processe:

The ring denotes the interspace between the third and fourth lumbar vertebrae.

Step 3. The syringe, piston and the needle which have been sterilized by boiliné
for ten minutes in distilled water without alkali are made ready for L
\\}3118 the needle is being introduced a certain sense of resistance iS felt
which is followed by a sudden “pop” indicating that the needle has entere
the subarachnoid space.

Step 4. About 15 drops of cerebrospinal fluid are permitted to escape into
ampule containing procaine or novocaine crystals. These are dissolved and
nspnralcd. from the ampule into the barrel of the syringe and thence trans-
ferred via the needle resting in situ into the subarachnoid space.
greater the pressure at which the solution is introduced the higher Wi
the level of anesthesia, By barbotage is meant the aspiration and rei
duction of the anesthetizing fluid into the subarachnoid space. This ma
repeated two or three times; the oftener it is repeated the greater the diff
of the anesthetic fluid, hence the higher the level of anesthesia.
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CHAPTER 7
ORIENTATION
; SURGERY OF THE SCALP AND PERICRANIUM
This part opens with a consideration of the surgery of the scalp and peri-
cranium and is succeeded by a description of surgical operations of the skull INJURIES

and its contents. While neurosurgery is a highly specialized branch of surgical
endeavor, the general surgeon, I believe, should be conversant with emergencies
that may arise in this connection and he must be prepared to treat these. On
the other hand, the student and general surgeon alike should be acquainted with
the principles underlying the technic of elective surgical operations of one kind
or another which require specialized skill so that they may in consultation with
the neurosurgeon intelligently evaluate the problems involved. In this com-
paratively new field of surgical endeavor the strides made under the leadership
of Harvey Cushing (1869- ) and his pupils in this country, von Bergmann (1836-
1907) and Fedor Krause and others in Germany, Sir Victor Horsley (1857-1916)
in England have opened a new horizon for activities and.research in this field and
the constant improvements as noted in contemporary literature, promises even
greater achievements as time goes on.

In Chapter ¢ the Surgery of the Ear and Adjacent Structures is discussed.
The general surgeon is frequently called upon to do emergency operations on the
mastoid process. It is his duty to perform these in an emergency and where no
specialized help is at hand and in so doing he must be conversant with the compli-
cations of middle ear discase and how to conduct himself in the face of such.

From the apparently simple carbuncle of the upper lip that may, and on
occasion does cost the patient’s life, if improperly handled, the various forms of
“fractures, the manifold types of surgical treatment designed for affections of the
trigeminal nerve and the Gasserian ganglion are included in the scope of Chap.ler 10.
The operations for the various affections of the accessory sinuses, and diseases
of the tonsils are the subject of discussion in Chapter 11. This is followed by a
consideration of the surgery of the lips, tongue and lymph nodes, the surgery °.f
which has become standardized in some cases and undergone changes and modi-
fications in others. i

The surgery of the salivary glands (injuries, infections, mlcuh', neoplasms,
fistulae) are accorded Consideration from the practical point of view and the
various surgical methods now in vogue to remedy these are (lescribe_d. Just as
the general surgeon is subject to call to perform emergency operations on Ehe
ear so must he be prepared to invade the orbit and eye should such occasion arise.
He may also choose to practice elective surgical procedures here, provided, of
course, his dexterity, knowledge and preparation in this field of .cndeavor are
adequate. Under many circumstances, the scalpel is forced inlo. his ha‘nds, par-
ticularly when no specialist is available. This holds equally true in surgical affec-
tions of the nose (Chapter 16). The Surgery of the Neck (Chapter 17) embraces
descriptions of the surgical management of simpler conditions such as bux:nf,
and scars of the neck to the more serious affections such as cellulitis, Ludwlg.s
angina, injuries to the neck, emergency tracheotomy, operations on the thyroid
gland, the parathyroids and thymus, laryngotomy, lar)’ngcclol:ny, thyrotomy,
branchial eysts, thyroglossal sinuses, tumor of the carotid bodies, etc.

WOUNDS OF THE SCALP

Step 1. Shave the affected area. Cleanse it thoroughly by washing with green
soap and water followed by bichloride solution (1:roce), ether and, lastly,
with tincture of iodine. §

Step 2. Remove all foreign materials from the wound. Attend to hemostasis.
Temporary hemostasis may be obtained by surrounding the head with a rub-
ber band, bandage, etc. as shown in the illustration (Fig. go). Crushed edges
of the wound should be excised. Individual bleeding vessels in the scalp
should be sutured. Do not use ligatures—these will slip off; use sutures of
catgut. Approximate the lips of the wound with interrupted sutures (silk-
worm gut or silk) (Fig. 9r). Dress. Inject antitetanus serum.

AVULSION OF THE SCALP

While rare, avulsion of the scalp does occasionally occur in industrial plants.
Step 1. If the avulsed scalp can be located, clip the hair, cleanse both surfaces
(bichloride 1 :10c0, iodine, peroxide, etc.) and replace it onto the defect on the
skull after the latter has been thoroughly cleansed and hemostasis has been
attended to.
Step 2. Fix the scalp in position by interrupted sutures. Provide for adequate
drainage. (Fig. 92.)

TUMORS
MENINGOCELE AND ENCEPHALOCELE

This condition is represented by a congenital globular tumor usually situated
in the occipital region (posterior fontanelle). It occurs before the occlusion of
the fontanelles and consists of a protrusion of the meninges or the brain and is of
variable size. (Figs. 93-94.)

Step 1. Shave the head and render it aseptic. Outline a cutaneous flap leaving
sufficient tissues to cover the final wound.

Step 2. Extend the incision through the scalp and fasciae of the neck down to
the dura mater. Separate the flaps carefully from the dura. Isolate the sac
carefully and*make a small opening in it to avoid too rapid an onrush of
cerebrospinal fluid.

Where the orifice is very small a ligature is made to encirclg the neck of
the sac. Superimpose a purse-string suture thus burying the ligature; over
this another longitudinal suture is placed.

Step 3. Fashion sufficient fascial skin flaps to allow for proper approximation;
excess of skin should be trimmed away. Use silk or Michel clips for the
skin closure.
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SEBACEOUS CYSTS (WENS)

Step 1. Shave and prepare the skin aseptically: Use local infiltration anesthesia
(12 10 1 per cent novocaine) injected around the cystic tumor.

Fic. on. Temporary hemostasis of the scalp. Fic. o1. Repair of scalp wound.

Fic. g2, Partial avulsion of scalp with fracture. Skin grafting. Recovery.
Step 2. Incise the skin overlying the cyst and dissect laterally the tissues over-
lying it. Attempt to femove the cyst without breaking its capsule.
Step 3. Attend to hemostasis. Close wound with interrupted sutures; dress.
(Fig. 05.)
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Stage I

Step 1. The incision should extend through the skin and epicranial aponeurosis
and embrace the cirsoid mass anteriorly and laterally. Make the incision
in steps, using compressions against the bone on each side of the incision until
the vessels are secured with artery forceps and ligated. The main vessels
should first be isolated and doubly ligated before being divided. When

Fic. g5. Multiple scbaceous cysts (fourteen) of the scalp. (Lexer.)

completed, this incision outlines a horse-shoe shaped flap having its base at
the occiput. (Fig. 96.)

Step 2. Reflect the flap from the cranium. This step requires the use of numer-
ous ligations because of the free anastomosis with the deep vessels,

Step 3. Place a gauze pack between the flap and the bone. Replace the flap over
the gauze. (Bryant). Apply dressings and bandage.

Stage I7

Step. 1. After three or four days remove the dressings and excise the tumor.
The resulting thrombosis in the blood vessels of the tumor and the loosening
of the contiguous connective tissues, the result of edema, now facilitate the
excision of the tumor which should not be done at the first sitting,

Step 2. Replace and suture the flap into position. Dress the wound.
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If the cyst is infected and suppurating it should be treate
(drainage). Wherever possible, it is better to excise it thorough!
the infected tegumentary structures surrounding it,

-
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Fi1c. 93. Occipital meningocele: A, dotted line indicates the area of resec

tion of the

internal membrane of the cyst. B, cross section showing reduction of th

¢ il R Rt et ¢ cerebra eI
invagination of the :ul_lnr:(_l:, the umbilicus of which is closed with two su!urczl hf)mm and
superficial suture of skin with clips (after Doyen). - Ueep ang

ANGIOMA OF THE SCALP

When nevi of the scalp require removal by operation, the incision should pe
made sufficiently far from the nevus so that hemostasis may be easily effecteq
Rapidly growing angiomas which penetrate the subcutaneous tissues or lhrcalcn.
hemorrhage call for prompt operation. Angi- ;
omas over the fantanelles often communicate
with the longitudinal sinus. Radical operation
should here give way to other measures (ra-
dium).

Cavernous Angiomas which tend to pene-
trate the skull should also be treated by ra-
dium or electrocoagulation; or by subcutane-
ous ligation, if surgery is decided upon.

Step 1. Arm a full curved needle with cat-
" gut. Pass the needle through the entire
thickness of the skin for about 1 to 14 -

cm. down to the pericranium. ey I;ISCD\?4rr1\nTcTIT31Cgfr ; élﬁi":’:
Step 2. Remove the full curved and substi- sity of Illinois.)

tute a semi-curved needle. With this pass

the suture from the point of emergence of the needle back to its point of

entry, immediately under the skin. Tie the suture tightly.

Step 3. Repeat this all around the nevus until practically every vessel entering
or leaving the tumor is controlled. Each suture should overlap to some extent
into the territory controlled by the next stitch.

CIRSOID ANEURYSM OF THE SCALP
Operation for cirsoid aneurysm of the scalp is done in two stages, under

general or infiltration anesthesia. Place the patient in an almost sitting position;
-use a tourniquet wherever possible.
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MALIGNANT TUMORS OF THE SCALP

Anatomic Considerations. The lymph vessels of the frontal, and the anterior
part of the parieto-occipital regions, drain into the parotid lymph nodes which are
situated mainly in the parotid region; their removal involves the removal of the
parotid gland. Carcinoma of the scalp with metastases into the parotid is usually
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Fic. ¢6. Cirsoid aneurysm of the scalp. (Courtesy of Dr, R. W. McNealy.)

’ x s oital region
inoperable. The lymph vessels of the posterior part of the pnncl'o-nc‘i'rl:i':]n of the
drain into the mastoid group of lymph nodes lying on the mastoid P‘c mital region
sternomastoid muscle. These may be extirpated with facility. The occlP
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is drained by two avenues. From the lateral part, the v <

. s . art, vessels unite t, i
trunk which courses downwards to a point under the slcrnm:leidom::sl?»i!ju"'.:;':l ; lsmgl;
here enters one of the external nodes of the sternomastoid group. From th e an
surface the lymph vessels course to the occipital nodes, ’ ¢ mesial

The surgical principles underlying o i
as obtain elsewhere, vizr.’, ¥ig operalive procedures here are the same
1. Free excision of the tumor.
2. Removal of the lymph vessels and nodes drainin.
ever possible.
3. Follow up by radiation.

g the affected area, when-

Technic, Carcinoma Being Freely Movable

Step 1. Excise'lhe tumor thoroughly in healthy tissue down to the bone

. posls);blc, cover the resulting defect by undermined or mobilized flaps.
If impossible, permit the wound to granulate and later d AL 5.
plastic operation, o a skin grait or

Carcinoma Being Adherent
Step 1. As above.
Step 2. Chisel away the external table of bone underlying the involved area

When the Diplée Has Been Encroached Upon
Step 1. Remove the entire thickness of the skull, freely.
Step 2. Cover the resulting defect by the Miiller-Konig procedure. In instances
where the so-called silent areas of the brain are also involved (fronlnl; <;ccip-

ital), not only the dura but portions of the cerebral cortex may also have
to be removed.

CHAPTER 8

SURGERY OF THE SKULL AND BRAIN

INJURIES OF THE CRANIAL VAULT
SCALP WOUND WITH POSSIBLE FRACTURE

Step 1. Enlarge the wound. If only a fissure is seen in the bone and the oppos-
ing sides are in good alignment, treat as an ordinary scalp wound.

Step 2. If foreign material (hairs, dirt, etc.) are within the fissure, enlarge the
opening with chisel or rongeur. If this offers difficulties, drill a hole on either
side of the crack and chisel away a strip of bone along the fissured line, on
cither side. Thoroughly remove foreign material!

Fic. 7. Multiple fractures of the skull causing no symptoms. The patient was beaten
over the head with the butt of a revolver during a holdup. No loss of consciousness but severe
bleeding from the scalp. After remaming in the hospital for ene day patient insisted on leaving
stating he felt perfectly well. (From Author's Service, American Hospital.)

Step 3. Look for injuries of the dura or hemorrhage; deal with these, if present,
accordingly. After completing the operation, close the wound; drain. Anti-
tetanus serum.

SIMPLE FRACTURE WITH DEPRESSED BONE

Figure 97 shows deep and multiple fractures of the vault of the cranium
which did not produce any symptoms. Occasionally multiple fractures (Fig. 98)
may be treated expectantly, provided the patient can be kept under strict observa-
tion. s

Whether symptoms are present or not the depressiog, particularly if marked,
should be elevated and the subjacent structures relieved from pressure. The in-

13
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ner table is almost always more extensively damaged than clinical signs would
indicate. (Fig. 99.)

If operation is decided upon, however, the depressed fragment should be
delivered into place by introducing a bone elevator (Fig. 100) into a fissure or
an opening, made by means of a burr or drill to gain access to the depressed frag-
ment, and liberated; or, an osteoplastic flap designed to have the depressed bone
in the center may be made. When the flap and bone are turned downward, digital
pressure or light blows from a hammer will bring the depressed bone into normal

N

Fic. 08. Depressed fracture of skull.

B! ding areas are now inspected for bone spiculae, foreign
material or intradural hemorrhage and the flap is replaced. The wound is then
sutured in place and a small drain inserted.

COMPOUND COMMINUTED FRACTURE

Step 1. Expose the fractured area.

Step 2. Drill holes on either side of the injured bone.

Step 3. Remove fragmented bone. (Figs. 101 and 102.)

Step 4. Irrigate with hot normal saline solution, washing away. debris, blood
clots and foreign material (see comment). If the dura is torn, clean it and
suture the rent, It is safer to drain than not to drain. Defects in the dura
that cannot be repaired should be covered with some aseptic material (foil,
cargyle membrane, rubber, etc.) or some duraplastic may be resorted to.
Injured sinuses should be packed. '

Step 5. Attend to hemostasis. Fragments of bone, if not soiled, may be cleansed
and replaced, provided the dura is Intact. If not, repair the dura; discard
the bone fragments.

Step 6. Close the wound.

i The surr
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Fic. 99. Local depressed fractures of the vault; the mechanics of their production: A. the
normal vault with its outer and inner table, and the interposed diploe. The arrow indicates the
force applied at the pomt of contact, and the lines 1-3 and 2-4 are placed at right angles to
both the outer and inner tables, they naturally converge; B. the force applied at the point of
contact produces a depression of both the outer and inner tables, and especially of the inner
table, as shown by the divergence of the lines 1-3 and 2-4; C. the inner table may fracture and
a fragment may be depressed, and yet the outer table may remain intact, either depressed or,
as illustrated here, i its original position; D. a complete depressed fracture occurs when the
force applied is sufficient to cause a fracture not only at the point of contact but also at the
margin of the depressed area, the line of fracture of the inner table is always beyond that of the
outer table. (After Sharpe.)

Fic. 100. Method of elevating bone fi in dep d fracture of the skull.
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Comment. At all cost, make sure that nothing is left behinq inhtl;:
wound that may invite disastrous results. If in doubt, make a trephine ho

Fic 101 Fic. 102

ji i i in brain.
Fic. 101. Injury to brain substance, splinters of bon:: in
{ splinters of bone from brain substance. .(l_\r:\usc-lert
e Remmn:h: B:g::msi Spinal Cord, F. J. Rebman Publishing Co.)

k., Surgery of

lateral to the fracture. Explore. Do not.exert pressure on the fractufed
fragments in any operative maneuvers lest injury result to the underlying

Fic. 103 Fic. 104

Fic. 103. Cushing's tripod incision for wound of the scalp with loss of substance.
Fic. 104. Same incision. Wound sutured.

cerebral structures. A wise rule to adopt in cranial fractures, whether de-
pressed or not, is: When in doubt, explore!
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PENETRATING WOUNDS OF THE BRAIN

Step 1. Makea Cushing tripod inc.ision (Figs,‘xo‘; and 104).

Step 2. Remove the area of cranial penetration en bloc instead o
Bore four holes with a burr or very small trephine outlining a
area on the outer boundaries of the involved cranial space,

Step 3. With the aid of a Gigli saw remove this square of bone Cartying ¢,
penetrating osseous wound. Trim away the lacerated edges of the i e

f DiCCcmcaL
q“t’ldrangu]ar

Fi6. 105. Removing fragments in penctrating wounds of brain by suction (Cushing).
Step 4. Pass a rubber catheter down to the depths of the wound ; do not explore
with the finger. The distal end of the catheter is attached to a hand suction
bulb or an aspirating syringe through which loose particles of detritus are
aspirated or washed away (Fig. 105). Do not attempt to remove bullets
unless freely accessible.
Step 5. Close the wound. Drain.

Comment. Bullets entering the cranial cavity may produce death, 3
great deal of mischief or remain inocuous: all depends on the location of
the missile. A flat x-ray plate (Fig. 106) does not give sufficient informa.
tion as to the exact location of the bullet. Stereoscopic plates and special
methods of localization must be employed by the roentgenologist to locate
the position of the bullet accurately. If no symptoms are produced by the
bullet, leave it alone. If it gives rise to clinical manifestations, remove it.
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CONCUSSION OF THE BRAIN

Do not rush the patient to the x-ray room. Get him out of shock first. After
shock is combated, get stereo-x-rays to ascertain the presence or absence of
fracture and its location. :

Masterly inactivity—so aptly expressed by Hamilton Bailey—should be the
slogan. Good nursing is here superior to medical meddling.

Fic. 106. Bullet in brain Causing no symptoms,

METHODS OF REDUCING INTRACRANIAL TENSION

1. Magnesium .Sulphate. If the patient is conscious, one-half ounce of a satu-
rated solution of magnesium sulphate is given every two hours for twenty-
four to forty-eight hours (Hamilton Bailey). Reduce the dose gr'adually unl);l
the seventh or tenth day; then discontinue it. Give no water during this
}::":n'le{n to avoid excessive catharsis. Restricted quantities of barley \gvaler

- . o !

A :ulx:e: e::’;icmth‘ are allowed. No catharsis will result when the water

If the patient is unconscious

Gm. dissolved in 120 Gm. of wate:
every four hours,

2. Hypertonic Saline Solution by Venoclysis,
<{esperate cases (20 cc. of a 30 per cent solution
tion finds its way to the contiguous structures |

3. Lumbar Punctures, Abstract slowly about 8-
through a needle reaching the subaraclinoid

give m.agncsium sulphate per rectum (100
r) administered by rectoclysis and repeated

This is to be used only in
). See that none of the solu-
est pain and sloughing result.
1o cc. of cerebrospinal fluid
space between the third and

SURGERY OF THE SKULL AND BRAIN 119

fourth lumbar vertebrae. Repeat the procedure within 24 hours, if neces-
sary. Let the spinal fluid pressure be your guide.

Malone warns against attempting to decompress by any method, if the
blood pressure is below normal.

FRACTURES OF THE BASE OF THE SKULL

Treat as concussion.

1. Where cerebrospinal fluid escapes give urotropin intravenously (Tygat) (5 cc.
of a 40 per cent solution).

2. Plug the nares or ears to avoid infections.

HEMORRHAGE /ﬂ)m the MIDDLE M)EN[NGE‘AL ARTERY

(after Hronlein,

< o form
. Fic. 107, After injury of the anterior branch of the artery, a_hematoma is ::)l:-(lxcipim
in the frontotemporal region; after injury of the posterior branch, in the PANCOm Fiyo
region; after injury to the main artery, low down in the temporoparictal region. made.
circles intersected by lines designate the regions where the trephine openings shoul

3. Treat symptoms as they arise.

4. Increased intracranial pressure is combated by one of the
under concussion.

5. The furor of subtemporal decompression for fractures at the base of
(unless definitely indicated) is fortunately passing, except, of COursé:
nite hemorrhage from the middle meningeal artery (see below).

6. Restlessness is subdued by morphine or paraldehyde (rectally)-

methods ou"lined

the Sku“
in dCfl'

INTRACRANIAL BLEEDING and
Be familiar with the anatomic position of the middle meningeal m:ery it

its branches. The question to be decided is: Where is the hemorrhag ient i

extra- or intradural? When in doubt and when the condition of the pe

growing worse—explore.

Step 1. Open the skull by any of the methods described on P 13t
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Step 2. If the operation fails to reveal any lar, :
plempoml decompression (p. 148). eatme: colledtion of blood, do a sub-
Step 3. In bleeding from the middle menin;
of the temporal region, fairly low down
artery.

The common trunk of the middle meningeal artery or the
branch is usually ligated. The locations of hematomas were
and are shown together with the points for trephining in (Fi
tinue the operation with A, B or C (see below).

Last Step. After the skull is opened, wash away clots-
bleeding point and ligate it. Be thorough, y clots; search and find the

geal artery—trephine in the middle
» to expose the main branch of the

anterior or posterior
.sludicd by Kronlein
ig. 107). Then con-

(a) Ligation of the Trunk of the Middle Meningeal Artery

There are no fixed relations between any parts of the middle meningeal arte;
and its branches. The main trunk enters the cranial vault through the foramz
spinosum.

Step 1. Select as center for the trephine opening a point that will fall over
the artery proximate to ils bifurcation, generally about 3.8 cm, behind the
external angular process of the frontal bone and 2.5 cm. above the zygoma

Step 2. Incise and retract the skin and soft parts; ligate the superficial temp;:ml
artery and vein, guarding the auriculotemporal nerve and branches of the
facial nerve.

Step 3. Carry the incision along the posterior border of the temporal muscle
through the periosteum to the bone.

Step 4. Apply the trephine; remove the disc of bone; expose the meningeal
artery and ligate it after removing all clots; examine the dura mater and
suture the lacerations present, after removing any bone spiculac or other
loose tissue. Irrigate the region thoroughly.

Step 5. Close the various layers of the wound in the usual way.

(n) Ligation of Anterior Branch

Step 1. Select as center of the trephine opening a point about 3.8 cm. behind
the external angular process of the frontal bone and 3.8 to 4.5 cm. above the
zygoma.

Step 2. Make a horseshoe incision, with its center over the above point and its
convexity upward, the outer limb being just behind the external angular
process; this incision is carried through the skin, temporal fascia, temporal
muscle and periosteum to the bone. The soft parts are retracted downward.

Step 3. A Yi-inch trephine is applied at the point selected and the further
steps in the operation are practically the same as for ligation of the main
trunk of the middle meningeal artery.

(c) Ligation of the Posterior Branch Through Trephine Opening Exposed
by a Horseshoe Incision

Step 1. As before, a point is selected as trephine center which will fall over the
posterior branch of the artery in the groove of the parietal bone, which is
taken to be at the intersection of a line drawn horizontally backward on a
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level with the roof of the orbit and one drawn vertically upward from directly
behind the mastoid process; i.e., the point just below the parietal eminence.
Step 2. Make a horseshoe incision, as previously described, with its center over
this point, the limbs being from 5 to 5.7 em. apart.
Step 3. The operation is now performed in general as in the operation on the
anterior branch of the artery.

Where an Intradural Clot Is Suspected

Step 1. Incise the dura, or make a dural flap with its base directed upward.

Step 2. Irrigate the clots away with saline solution under gentle pressure.

Step 3. If pial vessels are bleeding, ligate them with fine silk carried on curved
needles,

Step 4. Gently raise the temporal lobe and explore thoroughly. Wash away
clots. If both sides are injured and similar conditions suspected, bilateral
exploration should be done.

Where no bleeding is found, do a decompression. It will bring relief (the case

may be one of multiple small hemorrhages in and about the brain).

BRAIN ABSCESS

Joseph E. J. King,! having observed that the vast majority of abscesses ap-
proach the dura to within ¥ to 3 cm., has developed the following operation, the
technic of which is relatively simple and which has proved very safe in his hands
(14 out of 17 recovered). If possible no attempt should ever be made to drain
an abscess until it is encapsulated, a process requiring several weeks.

Step 1. Local anesthesia, novocaine 1 or ¥ per cent solution with suprarenin
alone or combined with avertin. In adults, especially those that are stuporous
or in a semicomatose condition, local anesthesia alone will suffice. In chil-
dren, the combination with avertin is more satisfactory.

Step 2. Incision. In temporosphenoidal abscess a short, straight, slightly oblique
incision about 1% inches long is made through all the soft parts down to
the outer table of the skull. An opening with a bone drill is made at a
point about 1 inch posterior to and about 1% inches above the external
auditory meatus; this later is enlarged to a mastoid incision if such has not
already been made.

In frontal lobe abscess there is usually little brain substance intervening
between the abscess and the posterior wall of the frontal sinus or ethmoids;
an osteoplastic flap is turned down with incisions along the eyebrow, hair-
line, and center of the forehead; the flap is turned under and sutured on
itsell until such later time as it is replaced.

In cerebellar abscess the approach, in the absence of a mastoid incision,
is made behind the lateral sinus and should be preceded by ventricular punc-
ture. %

In traumatic abscess, incision is through the scar on the skull.

Step 3. A blunt catheter is inserted through a nick in the dura and the abscess
wall found (not punctured) and outlined by repeated probes of the catheter.
The incisions (in temporosphenoidal abscess) are enlarged to expose the peri-
cranium in an area 3 to 4 cm. in diameter; an opening is made in the outer
* Annals of Surgery, 103:647-668. 1936.
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table, the dura stripped back to within 4 inch of the bony defect and the

cortex fixed to the dura, and the dural margin, meninges and cortex fused by

electrocoagulation.

Step 4. The overlying brain substance is removed by electrocoagulation and the
necrotic material by suction.

Step 5. A small amount of abscess material is removed by aspiration to relieve
tension, then the outer, presenting portion of the abscess opened with the
electrosurgical needle and the pus evacuated by suction. Remaining flakes
of pus are removed under direct inspection. There is continuous elevation
of the floor of the abscess toward the level of the skull, beginning with the
operation,

Step 6. Two layers of iodoform gauze are introduced into the abscess cavity
and held snugly against the wall by strips of iodoform gauze. The open
end of a small rubber irrigating tube is carried within the overlying gauze
and a wet azochloramid gauze dressing applied and held with a bandage.

Step 7. After-treatment. Instillation of azochloramid solution is made every
two hours. The superficial dressings are removed after 48 hours. The nar-
row gauze strips are gradually removed, so that by the tenth day the floor
of the abscess is level with the skull (too rapid herniation is controlled by
lumbar punctures) when the gauze can be entirely removed, care being taken
that, if it is adherent, the brain substance is not removed. Epithelialization
is rapid. About six months later a scalp plastic may be done to give better
Pprotection.

Comment. In frbntal lobe abscess in the medial inferior portion, in-
ternal to the anterior horn of the lateral ventricle, collapse almost immedi-
ately after evacuation will make it difficult to insert anything into the cav-
ity without injuring the wall; a fine meshed silver wire basket covered
with'a perforated rubber glove finger will serve to lead or guide the floor
of the cavity to the surface and prevent collapse and subsequent pocketing.

In cerebellar abscess the abscess wall usually will be widest at the point
incised and taper toward the back so that Dakin-tube-size drainage tubes
with lateral perforations can be inserted without danger of a secondary
pocket after collapse. The wound is loosely packed with iodoform gauze
about the tubes. The tubes are irrigated with azochloramid solution and
allowed to remain in position about three weeks, then are gradually short-
ened,

. Intr ic ab , lumbar puncture can be safely done during opera-
tion since the cortex is already fixed to the dura. During withdrawal the
abscess cavity enlarges so that it can be inspected directly., The cavity is
then packed with iodoform gauze or plain gauze dipped in azochloramid oil.

OPERATIONS ON THE SKULL AND BRAIN (GENERAL)

Study of the Patient. The patient who is to undergo an operation on the
head should be subjected to an examination by a competent neurologist and
oculist whose guidance in the matter of diagnosis and suggested therapy is of
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equal importance to the surgeon’s skill. The patient should be under observation
at the hospital as long as is necessary to arrive at definite conclusions and the
general condition of the patient brought as nearly as possible to par.

Preparation for Operation. The day before the operation the whole head
should be shaved and the cerebral localization outlined with carbol-fuchsin or an
alcoholic solution of brilliant green.

After the patient is under the anesthetic and on the operating table, full
strength tincture of iodine is applied to the entire scalp; after this has dried, it
is removed with a 959 solution of alcohol. (I prefer not to remove the iodine.)
Opinions differ as to the manner in which the skin should be prepared. Some
prefer to paint the scalp with tincture of iodine; others prepare the field with
tincture of green soap and water followed by alcohol and ether or tincture of
iodine. As a matter of fact, it does not matter which method is used as long as
it is thorough.

Fic. 108. Position of patient for suboccipital craniotomy.

Position of the Patient on the Operating Table. The patient should
be placed securely on the table. The positions are best comprehended by a
perusal of the illustrations.

It is of importance that the patient be comfortably placed, that there is no
interference with respiration and that the surgeon is afforded free and convenient
access to the field of operation.

For anterolateral and frontal operations, the patient should be flat on his
back. If lateral or posterolateral exposure is aimed at, the patient is placed on
his side and sandbags are used to elevate and steady the head to keep it from roll-
ing from side to side.

For operations”on the occipital lobes or cerebellum, the patient is usually
placed with his face down. The forehead is placed on a stand near the operating
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table or on an adjustable headrest and a large sandbag is placed under each
shoulder to facilitate respiration. (Figs. 108-109.)

Fic. 109. Anesthesia position of patient for operations on the cerebellum.
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Fic. 110. Diagram of the external surface of the brain to show the localization of movements
as mapped out by clectrical stimulation (after Foerster).

CRANIOCEREBRAL TOPOGRAPHY
This plays an important role in cerebral surgery. There are many methods
of cerebral localization in vogue. (Fig. 110.) Since larger incisions and larger

flaps are made nowadays than was the practice formerly, mistakes in determin-
ing the exact site of the lesion are ofiset by adequate exposure. The skilled

126 SURGERY OF THE HEAD AND NECK

3. 70 per cent—the Sylvian point.

4. 80 " " —the temporosphenoidal point.

5. 95 " 7 —the lateral sinus point.

A small prominence opposite the external canthus of the eye, beneath the
external angular process of the frontal bone, on the posterior border of the upper
part of the frontal process of the malar bone is identified as the retro-orbital
tubercle.

The position of the Sylvian fissure is determined by drawing a line from
this tubercle to the 70 per cent point; this line is divided into ten equal parts.

The second and third tenths are joined by a line to the 45 per cent point
which denotes the precentral fissure.

The Rolandic fissure is marked by a line joining the third and fourth tenths
to the 55 per cent point.

Fic. 112 Block infiltration of the Fic. 113. Block in- F i
scalp (circumicrential). filtration of the scalp fronlzi&bk:(ll?‘ mfﬁtarr:‘::&;
(circumferential) of the scalp.

The superior temporosphenoidal fissure is indicated by the juncti

! L
retro-orbital tubercle to the 8o per cent point. O

A line from the retro-orbital tubercle to the r cent point indi
lateral sinus, posteriorly. R e o

. ml;or the purpose of minute localization, the above lines are divided into
enths.

The second tenth of the three main lines is transversed b i
branch of the middle meningeal artery. i o

By introducing the exploring needle in the superior tem, i

: . ; porosphenoidal con-
vohfuon at the junction of the third and fourth tenths on this 1i[:xe at nad:;:‘h
equnyalcnt to one-third of the transverse diameter of the brain here, the posterior
portion of the lateral ventricle may be tapped. y

If it is desirable to explore the descending horn, the needle is placed in the

middle temporo-sphenoidal convolution immediately over the external audito
meatus, i

ANESTHESIA IN CRANIOCEREBRAL OPERATIONS

In England and on the Continent, chloroform seems to

be th
anesthetic used in operations on the brain; in America, A

ether or novocaine-
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surgeon readily orients himself on the cerebral cortex. However, if jt is de
sired to locate some certain part of the cereb‘ral hemisphere, the flap may }
replaced and the outlines observed in their relation to the surface of the brajy i

fo

9

Fi6. 111.  Chipault craniocerebral topography : N. nasion or xrll:lsufrontal suture, L. inion
or external occipital protuberance, R. retro-orbital tubercule, 45%, precentral point, s5%,
Rolandic point, 70%, Sylvian point, 80%, temporosphenoidal point, 95%, lateral sinus point; 1.
motor and sensory disturbance, lower extremities, 2. motoi and sensory disturbance, upper
extremities, 3. motor and sensory disturbance, face, tongue, jaw, pharynx, and vocal cords,
motor aphasia in right-handed people and vice versa, 4. (a) movements of the body (pos-
terior part of the first frontal), (b) movements of the head and neck (posterior part of the
second frontal), (c) associated movements of the cyes and head, 5. tactile and muscular
sensibility, 6. hemi ia and word-blind agraphia, .aml paraphasia, 7. intelligence, 8.
storage of visual images (cuncus, lingual lobe and calcarine fissure, which lie in the longi-
tudinal fissure between the 705 and 9595 points), 9. audition, 10. images for words heard
and musical tones (left side). In this same region, on both sides, the sensory motor auditory
center exists. The internal frontal convolution lies in ghc lqngnpdmal fissure opposite the
superior frontal convolution. The paracentral convolqum} lies in the longitudinal fissure
between the 4595 and 55¢% points. The quadrate lobe lies in the longitudinal fissure between
the 539 and 70% points. The cuncus, lingual and fusiform lobes, first, second and third
occipital convolutions, are between the 70% and 959 lines.

I prefer Chipault’s Method because it is not difficult to remember, it is easy
to execute and is accurate regardless of the type of individual (man, woman,
negro etc.).

THE CHIPAULT METHOD OF CRANIOCEREBRAL LOCALIZATION
The metric system is recommended for making the measurements. The dis-
tance is measured from the nasion, over the groove under the glabella, over the
sagittal suture, ending at the inion. (Fig. 111.) Measuring from before back-
ward, the following percentages are indicated:
1. 45 per cent—the precentral point.
2.55 " " —the Rolandic point.
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suprarenin analgesia is given preference. I never use chloroform; it lowers the
bloodpressure and while it is true that ether raises the bloodpressure and thus
favors oozing, it is on the whole, safe. A trained anesthetist is indispensable in
these operations. Oxygen and facilities for artificial respiration should be at
hand. The bloodpressure should be taken at stated intervals. .

Operations of this type which are performed in two stages require anesthesia
for the first stage only—it is not essential to anesthetize the patient for manipulat-
ing the dura and brain after the osteoplastic flap has been lifted.

Intratracheal or nasopharyngeal insufflation anesthesia works well here, par-
ticularly where the patient is placed in the prone decubitus (face downyward)
with the head projecting over the end of the table. The anesthetist, in such cases,
aims to administer the anesthetic from below. In removing tumors of the sca!P
or in decompression operations, block infiltration may be used as depicted in
Figs. 112-113-114.

FORM OF BONE FLAP

Usually the flap is of trapezoid shape and located where the Vﬂsc“}“_"“y.s
ample. In unusual instances, the base of the flap may be anterior, receiving it*
blood supply from the supra-orbital and frontal arteries or it may be posterior a
receive its nourishment fram the occipital artery. 5 o

The size of the flap varies depending upon the requirements of a given L
and it should be sufficiently large so that the various steps of the oper‘auve pro:
cedure may be accomplished with as little handling of the brain as possible. Ctl:
tain cases require two flaps; for instance, where the defect is situated near the
median line; such flaps should be placed symmetrically and meet about 1 ¢m:
from the midline.

CONTROL OF HEMORRHAGE
Hemorrhage from the Scalp

Tourniquet. Bleeding is controlled by tightly drawing a circular touml;_,‘;:::
which consists of a rubber band or tube around the head over the S.UF“""",r Lely
ridge, anteriorly, extending it far down over the temporal fossa and 'mmed":hgc
beneath the occipital protuberance posteriorly. A sterile towel or gauz¢ bap
is placed under the tourniquet to prevent it from slipping. tube

A pneumatic tovrniquet may also be used; this consists of 2 rubber osi*
equipped with a check valve which is inflated with air after being placed in P
tion. :

The drawbacks of the tourniquet method of controlling hcmorrhﬂgeo i
(a) intrusion upon the field of operation; (b) tendency to cause venous © it s
if the tension is not quite right; and (c) interference with the flap when
being turned down.

Clamp and Suture. Incise boldly all tissues down to the boné: in
assistant has exerted firm pressure with both hands laterally. The bl“dmlg g: in
are caught with artery forceps. Catgut sutures on curved needles aré p'a
the tissue surrounding the clamp and tied on both sides. ed nee

Heidenhain's Continuous Hemostatic Suture (Fig. 115). A €UV \pe
is armed with catgut or silk and is passed through the entire thxcknessm e
scalp surrounding the field of operation down to the bone about  of 2 i

after the

dle
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side the site planned for the incision.
ner that the entire blood supply of the scalp is com i

removed after the operation is completed ans the ﬂng rsc::::lcd ;th;?:citllChcs &

Kredel Pla}es. These plates have notched ends and their up, .cr f

is furrowed. (Fig. 116.) A deep suture extending to the bone nboulplh S]u et
of the plate is placed so as to compress the tissues between the sutur: Enlglh
and the plate above. The plates are applied to both sides of the intended in ic'ow
The object, obviously; is the same as in Heidenhain’s deligation method c-;{on.
in my opinion, is simpler to execute, pRaich)
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Fic. 115. Heidenhain's deligati to secure | is in on the skull and brain.

Hemorrhage from the Bone

Horsley's Bone Wax applied to the bleeding point with the finger or on a
piece of gauze or some flat instrument has been found most efficacious for con-
trolling hemorrhage from the bone. A segment of adjacent muscle may be used
in the same manner.

Crushing the bone or biting it away with rongeurs often controls bleeding
from the bone.

Pieces of sterile wood (such as a toothpick) or Krause's hooks (Fig. 117)
may be used to advantage.

Hemorrhage from the Dura

This is controlled by using fine catgut or silk ligatures on each side of the
bleeding point, carried on fine curvéd necedles. In passing the needles, care
should be exercised not to injure the underlying cortex cerebri.

The stitches are overlapped in such a man-
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If a vessel intersects the line of incision while the flap of dura is Leing
fashioned, secure the vessel, ligate it doubly and divide it between the ligatures.

ey e

Fi6. 116. The use of Kredel plates for hemostasis: 1. incision, 2. central arca, 3. pre-
central arca. Neisscr's puncture points: 1. leg center, 2. arm center.  (Redrawn from Krause-
Thoreks, Surgery of the Brain and Spinal Cord, F. J. Rebman Publishing Co.)

In securing the vessel, pass the needle from within outward. This tends to pre-
vent injury to the cortex. Transfixion is essential to prevent the ligature slipping.
Silver clips may be used to advantage. Electrosurgical hemo-
stasis has in many cases given me great satisfaction. This
consists of grasping the vessel with a fine pointed hemostat
and touching the latter with the electrode of a diatherm ap-
paratus. Prompt fusion of the vessel wall causes hemostasis.

=)

Hemorrhage from the Cortical Brain Substance

A s ; anle
Bleeding is frequently arrested by placing over the bleed- SRR
ing point a small piece of muscle and leaving it in situ. The b
use of a small picce of absorbent cotton or gauze impregnated o
)

with sterilized vaseline or a piece of Cargile membrane are /=~ | 7
also frequently useful in effecting hemostasis. for arrest of

Cyanosis encourages bleeding. Should this supervene, ad- bleeding.
minister oxygen and raise the head of the patient. These measures will tend to
check bleeding.

—_—

e e

F16. 118, Technic of valve formation of dura. While Kocher sacrifices bone and aura, the
excised portion of bone need not be completely removed.  Snipping off 1-2 em. an{u_u;l the :dg'e‘:
of bone is sufficient. A. Line of incision to form_cutanco-aponeurotic flap, avoic |||"’uf|§ sz
periosteum.  Note incisions added to each angle of principal flap resulting in three sma Jr baI:c;
1. Rolandic fissure, 2. Heidenhain's deligations. B. After dividing the pcnmlcul‘r at 1‘5(:(! H
of the flaps and edges of three first incisions, periosteal strips are separated an pcm, cersely
remain hanging until removed with the bone flap. C. Bone flaps removed and d“‘? ‘r:flzk}il;‘m;]
incised and placed over sectioned bone to prevent contact of brain with diplo¢. N ‘"ﬁ a sutured
transverse incisions made in dura. D. Large dural flaps replaced and osteoplastic, ‘1}’ el
exactly in position. The lamina vitrea rests on the principal flap while a e o _A"‘in The
behind, the brain is covered by galea and skin only; a good valve formation “’-}Ih“ "k:lasufgcry
necessity of wearing plate or shield for protection. (Redrawn from Krause-Thoreks,
of the Brain and Spinal Cord, F. J. Rebman Publishing Co.)
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Hemorrhage After the Removal of a Tumor

This usually ceases spontaneously, the contiguous brain substance filling the
space occupied by the tumor. Should bleeding continue, packs of vaselinized
wauze, a large piece of muscle with fascia attached, or a large piece of fascia
may be packed down into the space previously occupied by the tumor. These
will arrest the bleeding. Muscle or fascia-muscle strips may be obtained from
the outer surface of the thigh and if their need is anticipated, they should be
prepared before the operation on the brain is begun. In clean cases omit drainage
and packing. Hemorrhage should be controlled before the flap is replaced.
External pressure may suffice where a flap is pliable.

Fi16. 119. Prehistoric skull showing healed trephine opening.
(From the collection of Prof. Meyer Steineg.)

METHODS OF OPENING THE SKULL
Trephining

Trephining may be indicated in several conditions, the most common of
which are: intracranial tumors, fractures-and intracranial suppurations. In many
of these cases, patients may be relieved of distressing symptoms such as per-
sistent vomiting, cephalgia and impaired vision due to the presence of the tumor.
Decompression operations may be performed in any portion of the cerebral or
cerebellar region. However, it is most frequently performed in the temporal
region. A valve formation is sometimes resorted to in certain decompression
operations. (Fig. 118.)

The use of the surgical instrument known as the trephine to remove a piece
of the skull to give access to the cranial cavity or its envelopes is a very old
operative procedure; it was known in ancient times, or, at least, certain methods
of cutting and removing the bone were .in practice. (Fig. 119.)
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steel cylinder, the lower
To keep this saw edge in

132

The modern surgical trephine is merely a hollow
end of which is provided with a saw edge (Fig. 120).

Fic. 121

Fic. 120. Surgical trephine and bone drill.  Stille pattern with one small trephine, four burrs
and four dnlls.

Fic. 121. Galt's trephine.

Fia. 120

position on the skull, a pin projects through the center of the cylinder, about
one-sixteenth inch beyond the cutting edge; this pin is withdrawn as soon as
the trephine has cut a groove in the bone
sufficiently deep to keep the trephine
from slipping.

In the United States the Galt tre-
phine (Fig. 121) is principally used, the
general construction being the same as in
that just described except that the cut-
ting part of the instrument is shaped like
a truncated cone. There are numerous
electrically operated trephines. A most
useful instrument is Prof. Jentzer's
trephine (Fig. 122). It is distinctly su-
perior and offers many advantages over
hand trephines and those operated by
electricity. The circular fragment of
bone removed by the trephine may be
reimplanted and its reunion expected to
proceed smoothly. The periosteum is not
sacrificed but permitted to remain at-
tached to the cutaneo-muscular flap; its
) circulation is thus assured. Jentzer pre-
h:.rs )ogl .nnﬁlhcsm for trephining. A small or large opening may be produced
with his instrument at will, the latter by contiguous trephining; or, the small

Fic. 122. The Jentzer trephine in carry-

ing case.
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Fia 125
Fic. 127

ing Jentzer's small trephine)

hreaded axis device; cause

-t
-3
=
4
5.
=
2
=
K
z
g
g
e
2

ice (2) into the

Fic. 126

er's trephine (m

Irical part and that the handle

side.
ized trephine.

posite
arge si:

1

g Jentzer's

Observe that this fits on the top portion of the cyl

g
$
3

x

bars are placed on the o

ize).

Fic. 127,

Fia. 126, Assembling Jent.

SURGERY OF THE SKULL AND BRAIN i
a3
trephine may be used to create a small opening and the operation complete
the Gigli saw. Jentzer, as did others, successfully used this trephine in 5 vari
of conditions (simple and subtemporal decompression, removal of oo a;lcl
cerebral hemispheres, hypophysis, etc.). of the
The component parts of the Jentzer trephine are shown in Fig, 1, T
case and instruments may be sterilized in an autoclave, after which 1}"; he
are arranged on a small table. To assemble, screw the handbars (13) im:al:s
e

d with

Fi1c. 123.  The components of the Jentzer trephine. 1. Skull perforator with shoulder (1)
he shoulder p too deep pe 2. Short screw device for trephining thin bone
(temporal bone) ; the long screw is used on thick skulls. The threaded end (2a) is screwed
into the orifice created by the perforator until it is thoroughly fixed there; this mancuver i
facilitated by using a key (4) which fits the head of the screw device (2c). 3. Small lrrﬂn'u:
This is placed over the preceding instrument as shown in (3) after which fixation into the openin; .
in the skull is accomplished. 7'wo handle bars (13) are used to trephine—always to the righ(g
Use no pressure or force. The trephine cannot penctrate too deeply, because it automatically
becomes released and the trephined segment of bone will come away attached to the screw (3:.)’
4. Key for the screw device (2c). 5. Dura separator. 6. Rocker stem (6a). This is intro-
duced into the cranial orifice created by the small trephine.  The threaded axis device (7) is fitted
on the channel of the screw (6b) and screwed tight until its lower part (7a) fits perpendicu-
larly into the small trephine. 7. Threaded axis device. After being fitted with handle bars or
hand on the rocker stem as described above, the trephine with niedium croun (11) or with the
large crown (15) is mounted on threaded axis device (7b). 8. Special bone forceps. These are
used for the removal of splinters and of bone. The aperture on the forceps (8b) is conveniently
used for unscrewing the small trephine (3a). In so doing the short screw device (2¢). is tight-
encd with the key 4. For unscrewing the crowns onc places properly the hooks (8) and
releases the zrowns. 9. Special probe for cleaning the instruments. 10, Handle bar. 11. Medium
crown. Observe on the left lower border the protector which, when the resistance of the bone
ceases, automatically protects the dura. 12. Automatic release spring aiding in the release of
the trephine and bone segment. 13. Handle bars for small trephine. 14. Cylindrical seqment
the inside threac: of which fits the threaded axis device. Arrows indicate the axis of rotation.
15. Large croun with spring handle bars.

head of the small trephine and automatic spring. Place the short screw (2) in
the threaded axis device (Fig. 124) and cause the threads to engage until the
end of the small screw projects beyond the small crown.

Figures 125-126-127 depict and describe the procedure for the large or medium
sized trephine.

Force should not be used when the instrument is being assembled. All the
screw channels are threaded with such precision that they function perfectly.
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Slight greasing with sterile vaseline will protect the screw channels. The instru-
ment is cleaned with the special instrument shown in Fig. 123(9).

Sterilization is done as usual in an autoclave, in alkaline water (1% sodium
carbonate, Na.COy).

TECHNIC OF TREPHINING

Step 1. Mark on the external surface of the cranium the portion the trephine
is intended to remove.

Step 2. Form a scalp flap by a semicircular incision comprising the outlined
area, the base of the flap being toward the base line of the skull. The soft
tissues of the scalp should be, as stated, incised down to the bone.

(a) (b)
Fic. 128. (a) De Quervain's skull cutting forceps. (b) Hudson's Rongeur forceps:

then

Step 3. Detach the periosteum from the bone, the whole of the flap being b

turned down and held out of the way. Hemostasis should be attende
Step 4. Select a trephine of suitable size, Introduce the center-pin and P BCL;
it on the center of the piece of bone it is desired to remove. By a series 0!
to-and-fro movements with the hand, the teeth of the trephine are made 1©
cut a circular groove in the bone. When this groove is sufficiently decpr
lift the trephine and remove the central pin. Introduce the instrument
again without the pin and saw through the circle of bone graduully- L _
the trephine out of the groove occasionally ; remove and brush out the aceh
mulated spicules of bone. Do not saw the bone quite through but by side”
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to-side motion with the trephine when the sawin

: AEe 4 g is nearly complete, j
the piece of bone up or lift it out with a periosteal elevator, or si;ilar lgfrg\lle

Fic. 129. Step 1. Boring a hole in the skull with the perforator.

ment. If the resulting aperture made is insufficient in size, enlarge it with
appropriate rongeurs (Fig. 128a and b.)

Steps of Jentzer Trephining

Step 1. (Fig. 129.) Select the place for trephining. Bore a ﬁole in the skull
with the perforator (1) using its blunt end.

-

&

Fia 130. Step 2. S ing the d small hine into the opening previousiy made.

Step 2. (Fig. 130.) Screw perpendicularly into the opening thus made, aided
by the key (4), the mounted small trephine, until fixation results, Have
this fixation firm (an additional quarter or half turn of the screw will ac-
complish the desired result). ;

Step 3. (Fig. 131.) Remove the key (4). Grasp the hand-bars, this is usually
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accomplished without effort, and trephine until the segment of bone is auto-
matically released.

Step 4. (Fig. 132.) Unscrewing the small round piece. Replace the key (4)
using the special bone forceps (8b) as illustrated. The short screw device

Fi6. 131. Step 3. The key has been removed. Trephining is done until bone segment is obtained.

(2c) is thus tightened with the key (4). The round section is now un-
screwed. Have an assistant hold the instrument while you loosen the round
section.

Step 5. (Fig. 133.) With the dura separator, separate the dura mater from
the bone, through the opening created in the skull. : :

Fic. 132. Step 4. ) Unscrewing the small round piece..

Step 6. (Fig. 134.) Remove any bone splinters with the special bone forceps
(8a). This is an important step if one wishes to use the larger, threaded
axis device (7).

Step 7. (Fig. 135.) Introduce the rocker stem (6). Hug the lower surface of
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- /e

F1c. 133. Step 5. Scparating the dura with the dura separator.

Fic. 135. Step 7. Placement of rocker stem (6).
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the skull bone. In case of fracture, place the rocker stem perpendicularly,
in relation to the line of fracture as seen in the accompanying illustration.

Step 8. (Fig. 136.) Screw the threaded axis device (7) by hand on to the
rocker stem until fixation of the axis resulfs.

Fic. 136. Step 8. Screwing the threaded axis device (7) on the rocker stem (6) until fixa-
tion is sccured.

Step 9. (Fig. 137). The large crown mounted with hand-bars and spring is now
screwed over the external thread of the threaded axis. Never force the
adjustment of the thread—you will ruin it. Handle it gently.

——

- |

Fic. 137. Step 9. Mounting large crown over the external head of the threaded axis. Do
not force! Permit threads to engage gently.

Step 10. (Fig. 138.) The trephine is now ready for work. Trephine in the
same manner as when using the small trephine. Jentzer urges not to press
toward the brain but rather direct the instrument toward one’s self. The
arrow indicates the direction of the trephi If this ad iolated
the protecting springs will break.

ition is
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Figure 139 shows the interior of an area being trephined and how Penetratiop

of the dura is avoided. ’ ]
Figure 140 shows bone fragments in the trephined area; these may easily e

removed with the special bone forceps (8).

r direction of trephine (arrows)

Reaplobe )—rather pull it toward you.

. . - k‘
Fic. 138. Step 10. Trephine ready for worl Ml el

in Fig. 130. Do not push trephine inward (

Fi16. 141, Step. 17, Unsetting of the round section,

Step 11. (Fig. 141.) Unscrew the threaded axis with the key (4) until the
trephined segment of bone and threaded axis get out of the crown. Replace
the key in the head of the threaded axis. Introduce into one of the latery)
orifices of the cylindrical piece a special hand-bar (10).

™ \\~<*‘:-/ "‘ @

Fic. 139. View of trephined area showing how injury to the dura is avoided.

B & . .
"\ F1G. 142. Step 12. Removal of trephined section of skull.
] d G Step 12. (Fig. 142.) This consists of the removal of the trephined section of
f 2 bone. )
,’ % @ Step 13. (Fig. 143.) If desired, replace the trephined portion of bone. Consoli-
- dation takes place in about 8 or 10 days; the bones become united with the
Fic. 140. Bone fragments in trephined area; remove these with the special bone forceps .
2 (Fise, ‘123'8) o et aduisable surrounding structures.
110
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Step 14. (Fig. 144.) Unscrewing of the crown by means of the hooks (8c).
Unscrew in the direction opposite to the arrows.
Figures 145-146 depict the technic of combination procedures of Jentzer tre-
phining coupled with the Gigli saw.

Fic. 143. Step 13. Replacement of trephined segment.

) As soon as the outer table of the skull is penetrated there will be less re-

sistance felt to the advancing instrument and a greater escape of blood issuing
. - . .

from the diploe w{'l be o!sewfd- (Fig. 147.) After traversing the diploe, the Fic. 145. Combination technic. Jentzer trephine coupled with Gigli saw-

hard bone of the inner table is encountered again; here greater caution must SEet ik ) sspioalon

be exercised because the inner table is often very thin. For that reason, after

Fic, 144. Step 14. Unscrewing the crown.

every few of the trephine, the groove in the skull sh

with a blunt-pointed probe or the blunt point of a straight need?e.o ullf‘iu:)l;e[:::re:
the .con\:exi(y and uneven surface of the skull may lend itself to greater penc:
tration in one part of the groove than in another; pressure should, therefore
be lessened at this point, remembering that the tables of the skull are not o;

Fic. 146. Combination techuic, Jentzer trephine coupled with Gigli saw-
Sawing through the bone.

T T
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uniform thickness and that the inner table may be found cut through at one
place before another. As soon as the bone is cut through, the button of bone
is removed and the dura mater is exposed. The methods for arresting bleeding
from the cut surface of the bone have been discussed above.

The usual size of a trephine is about three-fourths of an in
trephines more than one inch in diameter are generally impr
the curving of the cranial vault, i

i

ch in diameter;
actical owing to

R —

. Fic. 147. Diagrammatic cross sections of cranial vault, showing the safe method of open-
ing the skull, A pin-point opening is made with a Doyen perforator; this is enlarged with a
Doyen burr, following which rongeurs are used. In this manner the meningeal artery, the dura
and cortex are avoided.

When trephining is done for decompression only, unless there are indica-
tions to the contrary, it is advantageous to open the skull under the temporal
muscle where the bone is thin and nonvascular; besides, the temporal muscle
and fascia can be used to form an efficient covering for the brain and prevent
undue hernial protrusion (“subtemporal decompression”). In extensive decom-
pressions for tumor, hernia cerebri often results (Fig. 148).

Chisel and Mallet

This is followed by greater shock than when trephining is done as outlined.
When, for one reason or another, this mathod is selected, proceed as follows:
Have an assistant steady the head after preparing the skull as described above.
After having exposed the skull by fashioning an appropriate flap, place a Doyen's
guarded chisel nearly parallel to the plane of the skull and by careful blows of

(Zrdmigtom}{

3 .
Ry Measared midpoint
'«b'\ { ‘ between nasion & inion
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the midpoint | incisiory
aline is drop- ! -
ped 67 \
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withtrephine ™.,
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Fic. 150. Cerebral decompression.
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the mallet_cause the chisel to cut a narrow groove in the bone. Deepen the
groove gradually. Remove the desired segment of bone, thus exposing the dura
mater.

Fic. 148. Hernia foll cranial d p for sarcoma of the brain.

Gigli Wire Saw
This is a splendid instrument for the formation of a trapdoor opening in
the skull (Fig. 149.) It enables the surgeon to remove a large area of skull
in one piece. A U-shaped flap of appropriate size is fashioned. Reflect the
pericranium. At each of the five points of the area to be removed, the skull
is perforated with a small trephine or a Doyen’s perforator,

Fic. 149. Gigli wire saw.

The latter is a very efficient and safe instrument conveniently operated by a
brace. Before applying the perforator, the outer table of the skull should be
drilled so as to permit the rounded perforator to bite. Separate the dura from
the skull along the line stretching from one trephine opening to another by
means of a dural separator. Introduce now an appropriately shaped grooved di-

S openings made
.- for bone flap----
¥ saw introduced

>
3

i Bone cat.

; Detween openings
Flexible with Gigh saw oI
director N / N

s
b
L Duraopened
over grooved
irector

pression (for interpretation of illustration see text).
u7
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rector to take the place of the dural separator. Pass a Gigli wire sa;h alox“lhi:
grooved director; leave the director in place to protect the dura. The lic 3k
now divided with the wire saw from within outwards'enher su:mght or fvbone‘
Remove the director. This procedure is repeated until the desired area o
is entirely detached. (Figs. 150 a, and b.)

Forceps )

After perforating the skull as described, the bone may bel t.‘llv,ld'edl::::;
the perforations with bone-cutting forceps, _Keen’s or DeV’l bdlss x;:me -
(Fig. 151) being used instead of the Gigli wire saw. Krauses a‘ZF' p:)
sometimes used to advantage in turning down an osteoplastic flap (Fig. 152).

Electric Saws, Etc.

Electrically driven circular saws and drills are uscd by some surgeons as a
means of rapié’ly opening the cranium. A good suction apparatus is of great
aid in operative manipulations about the brain.

SUBTEMPORAL DECOMPRESSION
Cushing's Modification :
i isti kil i the tempora
Step 1. Make a semilunar flap oons::r:fg 01;;:’ (:.;d. ;g;&:l all:l;fo eyl iinl

a little below and behind the lateral .:mgula.r

process of the frontal bone and u:rmmate.n

posteriorly at the root of the zy‘goma. Dis-
sect the skin and subcutaneous tissues down-
wards to the level of the zygomatic arch.

Lay the temporal fascia bare. )
Step 2. Divide the fascia in the direction of its

fibers and continue to just below the tem-

poral crest and to the level of the zygoma.
Step 3. Divide longitudinally and retract
strongly the fibers of the temporal muscle
in a line extending from the center of the
temporal crest to the middle of the zygoma
down to the periosteum; this is also divided

longitudinally. 1
Step 4. With a periosteal elevator or rugine,

separate the periosteum forwards and back-

wards until a considerable area of the bone
forming the floor of the temporal fossa is

exposed.

Step 5. Penetrate the skull with 2 Doyen burr
(Fig. 153) and with a rongeur forceps re-
move from under the separated soft parts

as much of the skull as seems necessary ; or, with the aid of a trephine remove

a circle of bone from the center of the exposed area as above described. En-

large the aperture with bone forceps until a sufficiently large opening is

created.

Fic. 151, DeVilbiss cranial
forceps.
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incision in the exposed dur.

Step 6. If deemed necessary, m;ake an incision in xposed dura mater, (g

ping care to avoid large meningeal blood vessels and to ligate smalle, ‘t).:k

which may be divided. (Figs. ‘154-155-156.‘) . s

Step 7. Attend to hemostasis. Unite the fascia with fine chromicizeq

cat,
sutures. (Fig. 157.) 2l

8. Replace the skin flap and suture it in position with interrupted g
=Hp 7 a cigarette drain down to the dura and bring it o Utures
(Fig. 158.)

Step 9. Pass

ut throyph .
small opening at the base of the flap. gh 3

‘ .

Fic. 152. Use of Krause's claw forceps in turning down osteoplastic flap. (Krause-Thoreks
Surgery of the Brain and Spinal Cord, F. J. Rebman Publishing Co.) 4

Cushing’s Suboccipital Exposure by the Cross-bar Incision

Step 1. Make a curved incision a little above the superior curved line of the

occiput. Add a longitudinal median incision running downwards from the
middle of the curved incision. Reflect downwards and outwards the two
triangular flaps of skin thus outlined until the upper portion or origin of
the flat superficial cervical muscles is exposed. Divide the muscles parallel
to and about 3; inch from their line of origin. Make a median vertical in-
cision between the muscles down to the spines of the upper cervical verte-
brae and divide the ligamentum nuchae in the midline. Retract the soft
parts. Expose the base of the occiput by separating the periosteum from
it and with the periosteum separate the attachments of the deep muscles.
(Fig. 159.)
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Step 2. Open the skull on each side through the prominent thin basses of the
occiput. Enlarge the openings with rongeur forceps. The ridge of bone in
the midline must be attacked with great care because of the occasional pres-
ence of the mid-occipital sinus and emissary veins. Cushing finds it helpful
“to crowd wisps of sterile cotton ahead of the dural separator when freeing
the membranes from this mid-ridge, a procedure which necessarily ruptures
and blocks these emissary vessels in case they are present.”

Step 3. When the bone defect is large enough, ligate the median occipital sinus
and excise the dura corresponding to the open-
ing in the bone.

- Step 4. Close the wound, preferably without drain-
age. On account of oozing of blood a drain of
folded rubber tissue or of oiled silk may be
employed. Withdraw the drain within forty-
eight hours.

CLOSURE OF CRANIAL DEFECTS

Free, non-pedunculated transplantation of bone
in cranial defects is much simpler to perform and is
just as efficacious as the Miiller-Kénig method which
requires dexterity and experience.

1. A portion of the tibia with its periosteum
(von Eiselsberg’s procedure) is transplanted,

2. Fragments of bone from the outer table of
the skull taken at a distance from the defect may
be used R(::)innie’s suggestion).

3% lacement of the f; nt remov
ey ragme; ed by

4- Replacement of the scalp alone; firm fibrous

tissue appears, effectively protecting the b
iy tecting rain from

A i kmwuuu:»xomo METHOD
tep 1. ect a ski 'ostalﬁapuposinglhemnkldefect(l?i 60
Clear the defect of all scar tissue. Freshen the edges e
ooy of the bone with fine
Step 2. Outline another flap and reflect it as shown in Fi i
. I ther . ig. 161. In
this flap mglude In it a portion of the outer table of the bone of th:h:l;::;lg
c}ll t;;a)&;:th l:e chisel, so that the portion of bone forms an integral pari
ol aud corresponds in size and shape to cranial
which it is to be fastened. 5 e
Step 3. The graft is now placed into the defect and the ed
sutured in place as shown in Fig. 162. 00 Sy e
It is difficult during the operative manipulations to avoi tachmen!|
the portion of bone from the pericranium. TS el
Comment. Stieda's Rules, 1. If the wound can
aseptic, close the defect at once by impl
(Macewen's method).

I

Fic 153. Doyen's burrs. ©
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2 If the wound is healed—do not wait for cpilepsy to develop but
excise the scar tissue from the cranial defect and repair it by the Miiller-
Kénig osteoplastic method.

Macewen’s method is applicable only when the bone removed is avail-
able for reimplanting.

Autogenous Cranial Transplants

The technic employed is that used by Charles H. Frazier and requires prac-
tically the same preparation of the defect as is necessary when the transplant is
taken from the tibia or ribs.

Step 1. Make an incision around the boundaries of the old scar and remove

the scar tissue (Figs. 1631, 2)-164).

Fic. 160 Fic. 161 Fic. 162

Fic. 160. Miiller-Kénig operation for closure of cranial defects. ‘Exposure of cranial de-
fects by reflecting skin-periosteal flap. All scar tissue is cut away from the defect and the
edges of the bone freshened.

Fic. 161. Formation of osteoplastic flap.
Fic. 162. Operation completed.

Step 2. Bevel the bony rim with a fine chisel and free the dura. Remove for-
eign bodies and bone spicules if accessible but do not deliberately open the
dura (Fig. 1633, 1))

Step 3. Make a pattern of the defect with rubber dam or muslin; place it on
the pericranium of the parietal eminence of the same side or of the contra-
lateral side when the defect is large (Fig. 163(s,5;). Outline the pattern
on the bone with a small chisel and remove a thin lamina of bone with
overlying pericranium (Fig. 165). The transplant usually curls up during
removal and resembles a thick fish-scale mosaic with the fragments held in
contact by the pericranial covering. The graft is molded into the desired
curve by pressure and placed upon the defect with its bony surface in con-
tact with the dura. Fix the transplant in position by uniting the pericranium
around the bony rim with that of the graft using fine interrupted catgut
sutures (Figs. 1637, 5)-166).

Step 4. Close the wound in layers with free rubber tissue drainage over the
defect and the area from which the graft is taken. Keep the patient flat in
bed about two weeks during which time the protrusion of the intracranial
contents which the horizontal position favors will give the thin transplant
the proper curve and permit it to set on a plane with the surrounding skull.
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- Periosteum
.Oug“{ mbm
Loiploic Tasvel
“Inner table

Fic. 163. Repair of eranial defects b cranial lants. Consecutive stages of
operation: 1. u:lgﬁn of saar from ddzn;y:. exposure of rim of defect by incision through scar;
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GENERAL PRINCIPLES UNDERLYING THE REMOVAL OF
TUMORS OF THE BRAIN

The rudiments, at least, of cranio-cerebral localization should be thoroughly
understood before a brain tumor is attacked. A competent neurologist should
always check on the pre- and postoperative findi If available, a neuro-
surgeon should be given preference; the occasional operator should proceed only
where the aid of a specially trained colleague cannot be obtained.

The surgeon should acquaint himself with the normal and abnormal appear-
ance of the cortex cerebri.

Fic. 164 y Fic. 105 Fic. 166

Fic. 164. Repair of cranial defects by cranial tr \F Sketch of craniofacial
defect (courtesy of Dr. C. C. Coleman). \
Fic. 165. The defect has been prepared for transplantation. The graft is outlined on the left
parietal eminence.
Fic. 166. Complete suture of the graft. The incision in the scalp is usually united with a double
row of sutures.

Normally, the dura and pia-arachnoid should not be fused except in the
region of the Pacchionian bodies. The vessels of the pia should be easily dis-
cernible. Whitish thickenings along the large pial veins are of no moment.

Glioma in the cortex is often difficult to detect; palpation may reveal a
difference in consistency.

Infiltrating gliomas or gliosarcomas are of a bluish color, slightly elevated
and much more easily discerned.

Small reddish-brown areas resembling tumors are often observed on the
cortex in cases of considerable bulging of brain tissue. These hemorrhagic spots
often increase in size and, if incised, the brain tissue will be found soft and dis-
colored; these are not to be looked upon as neoplasms.

3. Incision through pericranium about a quarter of an inch from the edge of the defect, the purpose
of the incision being to provide for bone contact with the graft and to free the adherent dura:
4. pericranium within the incision, 3, is forcibly displaced within the defect by an clevator and
adhesions of the dura to the edge of the bone are thus freed; s. beveling the edge of the dek_'d
for contact with the graft. The dura is carefully protected from the parictal eminence. The size
and shape of the transplant have been modeled by rubber dam am! the graft cut to ﬁl accurately :
7. graft partly sutured by uniting the pericranium of the graft with that surrounding the defect,
8. cross section of graft. (Courtesy of Dr. C. C. Coleman.)
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EXPOSURE OF THE BRAIN
As a general example of procedure a description of the main steps in the
removal of a circumscribed tumor of the central aspect of the brain, by enu-

cleation, through osteoplastic exposure follows: A
Step 1. The skull may be opened by chisel and mallet, Gxgh. wire saw, forceps,
electric saws, etc. Focal manifestations are the best guides to the portion

of the brain sought.

Fic. 16;. A. Gliosarcoma, the size of a walnut, of the right motor area, B. field of opera-
tion after removal of the tumor, C. tumor. (Redrawn from Thoreks-Krause, Surgery of the
Brain and Spinal Cord, F. J. Rebman Publishing Co.)

If there are no guiding localization phenomena, an osteoplastic flap may
have to be turned down‘in the suspected region, as an exploratory procedure, to
be extended, if necessary, as subsequently indicated.

Comment. The contour, consistency and the presence or absence of
pulsations of the dura will afford valuable information. In tumor or blood-
clot there usually is an absence of pulsations and the dura tends to bulge
into the trephine opening. Palpation is of great aid in determining the
presence of subcortical tumors. The experienced palpating finger has often
correctly diagnosed subcortical tumors at a depth of one inch from the
surface (Fig. 167).

Step 2. When the location of the tumor has been determined, the dura is incised
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the brain by dividing the base of the dural flap to which it remains attached.
The defect in the dura is usually repaired by some form of duraplastic pro-
cedure. A fascial flap from the aponeurosis of the fascia lata affords good
repair material. The space in the fascia lata, after removing the flap, need
not be repaired. While the cavity left in the brain after removal of a tumor
sometimes requires drainage, it usually is promptly obliterated by the expan-
sion of the brain.

= e t

Fic. 169. Meningioma. Patient seven day: i i

€ . P ys after operation (electrocoa
tumor mass the size of fist). Normal temperature. No focal manifeslatiomfwlsll;tr’: “::ll :r:ur:ll
hut coagulated at base of tumor and distance of about 2 cm. et

The dura is su}ured back into place by either interrupted or continuous
s}nurcs. In cases with great tension, the dura cannot be sutured at all; it is
simply replaced over the brain.

Disposal of the bone flap is governed by the degree of decompression desired :
part or all of it may be removed or it may be replaced in its entirety. ’

If a trapdoor osteoplastic flap has been made, remove enou
of adequate drainage.

In tumors occurring on the left side in right-handed persons (and vice versa)
and with decided increase in intracranial pressure, there is danger that conicai
:md_ subcortical laceration and hemorrhage with paralysis of arm, leg or speech
may supervene following a sudden protrusion. Harvey Cushing has recommended
that in such cases a preliminary, subtemporal decompression below and behind the
Sylvian fissure be performed on the side opposite the tumor,

gh bone to permit

‘
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so as to form a flap with its pedicle situated in the same ¢
of the osteoplastic flap. The flap of dura is seized at each
forceps and carefully turned downward, slowly elevating it f,
Sometimes the tumor will tend to follow tension upon the du
scissors or blunt dissector is insinuated between the capsule of
the brain hugging its contour. Ligation of the blood-vessels
enucleation of a circumscribed tumor. Double ligatures are placed 1
the vessels; they are tied; the long ends of the ligature serve as trac, aroung
vessels are severed between the ligatures (Fig. 168). If the dura is OFS; the
in the tumor, the involved portion must also be remoyed. iV
Step 3. Binnie recommends an ordinary silver teaspoon aided by chllc. .
tion for the scooping out of an encapsulated tumor; it is much Sy dissec.

than an incision at right angles to the brain surface, Hcm"l’rhager-m use
IS cop.

Fic. 168. Ligation of blood vessels around cortical tumor. (Redrawn from Krause-T|
Surgery of the Brain and Spinal Cord, F. J. Rebman Publishing Co.)

horeks,
trolled by ligation, clips, diathermy, compression with gauze or hot lap
sponges.

Subcortical tumors should be reached by cutting through the summit of a
convolution first; expose the tumor mass, gently retract the brain substance and
remove the neoplasm with a spoon or scoop.

A small, curved soft metal tube, 3 to 5 mm. in diameter, connected with a
continuous suction apparatus, may be used to great advantage to clarify the view
of deep-seated, vascular tumors showing slight macroscopic differences between
normal and pathological tissues. Trauma to the brain substance is lessened by
doing less sponging.

If the condition of the patient is satisfactory, finish the operation in one
stage (see Step 5).

Step 4. If the patient shows a drop in blood pressure or an augmented pulse
rate after the first part of the operation, suture the flap into place and post-
pone opening the dura for 5 to 10 days.

In two-stage operations, the dural flap is not sutured; it is simply laid
back over the cortex. Part or all of the bone flap is removed.

Step 5. When the tumor is detached from the brain substance but still adherent
to its origin from the membranes (meningioma) it is entirely severed from
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TUMORS OF THE CONVEXITY OF THE HEMISPHERES

Unless unusually large, neoplasms occurring on the inner surface of the dura
mater are usually easily removable. They are completely enveloped and are
easily detached from the cortex. The incision should begin to one side of the
tumor. Occasionally, a portion of the dura has to be sacrificed. After the attach-
ments of the tumor are severed, it is gently removed from the cortex. Small ves-
sels are ligated with fine silk or catgut; clips or electrosurgical hemostasis may
also be employed. Hemostasis is often effected by small cotton pledgets. The
depression left by the removal of the tumor usually fills promptly. The edges

Y & : thor's
Fie. 170. Meningioma hefore operation. Same patient as in Fig. 169. (From Au

Service, American Hospital, Chicago.)

a
of the wound of the dura are held together by interrupted sutures; the bone fl2P

is then replaced and sutured.

In cases where tumors occur on the external surface of the membran
perforated the dura, it may become necessary to excise a portion gt o dun:;;ken
so, the wound is closed by a fascial flap taken from the fascia lata or a flap d by
from the outer layer of the dura. Inoperable tumors may often be anelibrale
electrocoagulation. (Figs. 16q, 170, 171.)

e or have

TUMORS OF THE FRONTAL LOBES

Exercise care to avoid entering the frontal sinus while fashio!
flap over the frontal lobes. The flap should be large enough so
of the frontal lobe may be thoroughly examined. Exposure of a SU 1 1o
tumor may be accomplished safely by incising the right or left fronli:s
well toward the front avoiding injury to the long motor ﬂ,ssocmion e i; ap
infiltrating tumors, replace the dura and osteoplastic flap because hep & avoi
to follow. In excising a tumor from the inner,surface of the frontal lobe:
injuring the olfactory bulb.

ning the boné
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TUMORS OF THE TEMPORAL, PARIETAL A
REGIONS

In operating on the cortex over the Rolandic area proceed cautiousl
manent paralysis of one or more extremities may ensue. If the ‘o il asipers
down on the left side (right side in left-handed persons) reme lpcmlmn s low
tient may lose his power of specch. mber that the pa-
Tumors occurring in the lower part of the temporal lobe may require ex

ND OCCIPITAL

Fi6. 171. Malignant meningioma after operation. Trephining. El i i
14 peration. 5. Electrosurgical destru
tumor mass.  (From Author’s Scrvice, American’ Hospital, Chﬁ‘ﬂuo.) e gt

tensive sacrifice of bone down to the base of the skull; only by so doing can
efficient access to the under surface of the temporal lobe be obtained.

If the ventricle has been opened in removing a subcortical tumor, make no
cffort to close it. A piece of Cargile membrane may be used to cover this opening.
SUBTENTORIAL TUMORS
(Figs. 172, 173-174)

Excision of a tumor from the cerebellar hemisphere or the cerebellopontine
angle is more difiicult than operating in the cerebral hemispheres. Operations
here are usually performed in two stages.

Stage I
Step 1. Incise the dura. Palpate the hemisphere, and if expedient, explore with
an aspirating needle.
Step 2. When the tumor is subcortical, ligate the large pial vessels and make a
transverse incision.  Attend to hemostasis. This is usually not difficult.
In infiltrating tumors a large portion of the hemisphere may have to be sacri-
ficed.
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Tumors at the cerebellopontine angle tax the skill of the surgeon. Tumors
here are usually of long duration and are loosely connected with the nerves and
brain. They frequently spring from the auditory nerve and resemble a neuro-
fibroma.

Stage II

Step 1. Expose the tumor by retracting the cerebellar hemisphere toward the
midline, forcing the whole cerebellum toward the opposite side. Use a
medium-sized brain depressor bent to the proper angle.

Step 2. Retract the cerebellum toward the opposite side thus exposing the pos-
terior surface of the petrous portion of the temporal bone. With a suction
apparatus or by meticulous sponging, clear the fluid issuing from the lateral
subarachnoid cistern which has been punctured.

Step 3. Free the tumor from its mesial attachments, gently working away from
the pons and medulla. If the tumor is large it may become necessary to
divide the auditory nerve. Avoid injury to the facial nerve.

‘The manipulation of tumors of considerable size may cause interference with
respiration. If the cerebellum is immobile a third operation may be necessary.
Protect the cerebellar tissue from injury.

Step 4. After removal of the tumor, attend to hemostasis. Permit the hemisphere
1o return to its fossa. The wound is closed in the usual manner. The mus-
cles of the suboccipital region sufiiciently protect the cerebellum so that
suture of the dura is not imperative.

ANGIOMAS (PIAL) OF THE CEREBRAL HEMISPHERES

Obtain good exposure : select a large branch of the principal vessel : do.uhly
ligate it with fine silk and divide it between the ligatures. Hemorrhage is llk.cly
here (the vessel walls are easily torn). Work very cautiously. Electrosurgical
methods serve here well.

CYSTS AND CYSTIC COLLECTIONS OF FLUID IN THE BRAIN

For an exhaustive description of this condition, the reader is referred to the

author’s English adaptation of Krause's Surgery of the Brain and Spinal Cord.!

Meningitis serosa circumscripta (Oppenheim and Krause) is not frequent
and occurs only in the posterior cranial fossa. Brain cysts arise either from an
old hemorrhage or from a soft glioma. For method of thorough exposure see
Fig. 180, p. 166.

In facing this problem, make sure while aspirating the brain tissue, that
a distended lateral ventricle is not inadvertantly aspirated. Fluid from a cyst is
usually of a yellowish or greenish color, normal cerebrospinal fluid is quite clear.
It is well to remember that an old hemorrhage into the ventricles or tumor near
;1‘ lateral ventricle may cause the ventricular fluid to present a yellow or greenish

ue.

Step 1. Incise the brain tissues and expose the cyst cavity.
Step 2. If the cyst wall is thick, excise it. If this is impossible, endeavor to

destroy it by electrosurgical means. (Electrocoagulation.)

The prognosis of simple cysts is favorable although it is at times difiicult to
differentiate between these and gliomatous cysts.

F. J. Rebman Publishing Co. 1912,
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Krause's T ietal I ial Method for R -

of Tumor of the Hypophysis Cerebri
This operation is performed where x-ray plates reveal a tumor and the diag-
nosis is based on clinical manifestations produced by the neoplasm. In such
cases, the tumor overgrows the sella turcica and involves contiguous areas of
the frontal and temporal brain, causing symptoms. The operation is performed
in two stages. (Figs. 175-176.)

Stage I

Step 1. Make an osteoplastic flap over the temporoparietal region. This should
hinge backward and its di ions should approxi ly be 3% inches

7
i )
[T ki
Fie. 175. Tumor of the pituitary gland. Note size of sella turcica and character of clinoid

anteriorly, 3% inches posteriorly, 334 inches above and 3% inches below.
Wait about a week.

Stage II

Step 2. About a week later, raise the osteoplastic flap again and turn it back.
Fashion a dural flap which hinges downward. Ligate the presenting branches
of the middle meningeal artery.

Step 3. With a spatula lift up the frontal brain, from the frontal fossa, exposing
the anterior fossa of the skull, the posterior border of the lesser wing of the
sphenoid, the sinus running over it, the anterior clinoid process and part of
the temporal lobe of the brain posterior to the lesser wing of the sphenoid.
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With a smooth forceps, push the olfactory nerve backward an dthyg
the obstruction on the way to the hypophysis. After the fron
brain is moved further away from the fossa, exposure of t},
tumor and the operative field is accomplished.

emgy,
tal lobe of (:;l:

e hy DODhysea]

£

Fi1c. 179. Excision of the cortex cerebri for Jacksonian cpilepsy. After locating the
“primary spasm” arca by electric stimulation, the center corresponding to the part thus af-
fected is excised together with the contiguous brain substance to the depth of about 8 to 10
mm. To avoid hemorrhage the blood vessels encroaching upon the area to be excised are
ligated. Additional ligatures shown in the center of the arca are used as tractors to lift the
fucus to be removed. The incision is made between the ligatures which are cut short. (Re-
drawn from Krause-Thoreks, Surgery of the Brain and Spinal Cord, F. J. Rebman Pub.
lishing Co.)

Step 4. Further displacement of the brain from the tumor is brought about by
means of gauze held in curved forceps. The tumor may be removed by suc-
tion, a finger or a spoon.

Effective lifting up of the frontal brain brings to view the sella turcica,
dorsum sellae, the anterior clinoid process, the eminentiae capitatae of the
roof of the corresponding orbit, the crista galli and both sides of the ethmoid
bone. The usual measures are used to check hemorrhage.

Step 5. After the tumor is removed, replace and suture the dural and osteoplastic
flaps. Drainage is usually unnecessary.
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EPILEPSY
Focal or Jacksonian

In Jacksonian epilepsy the irritation seems- to originate in some particular
point on the surface of the brain and to radiate to other parts. An endeavor should
be made to ascertain the parts affected by cerebral localization (Figs. 177-178-
179).

The causes for epileptic seizures are usually (a) depressed fractures; (b)
osteophytic growths; (c) tumors; (d) localized ingitis causing adh
(e) hemorrhage, abscess, cysts, etc.

If no macroscopic lesion is found
when the skull is opened and the brain
exposed, the precise area from which
the attacks radiate may be defined by
means of stimulation by weak electri-
cal currents. When a definite area is
located, excise the gray matter of the
affected part together with the pia-
mater covering it. Excision of an area
of cortex means prompt paralysis of
the regions controlled by this area, but
such paralysis seldom remains perma-
nent. One may argue that a scar
removed from the brain will be sup-
planted by another scar. True; never-
theless, there is a vast difference be-
tween a scar resulting from a violent
trauma or inflammation and that oc-
usi'oped by a clean, aseptic scalpel
excision,

’

Fic. 180. Exposure of the petrous portion .
of the temporal m?.'é (Rcdnmﬁ‘m ahae: Step 1. Form a flap embracing the

Surgery of the Brain and Spinal scar of the original trauma. Dis-
Cord, F. J. Rebman Publishing Co.) sect the adhcrg:t scalp freely from
» the underlying bone. Inspect the bone thoroughly. Where, in severe injuries,
the scalp is adherent to the dura or brain, direct the edge of the knife toward
the inner surface of the flap.

Step 2. Examine for fracture. If none is found trephine over the area suspected,
because there may be a depressed internal table, subdural hematoma,
arachnoid cyst, etc.

Step 3. When a fracture is located, remove the bone directly concerned in the
traumatized zone. This applies to both fissured and depressed fractures.
(For methods of procedure see under fractured skull) Avoid injuring
the dura which is frequently adherent to the inner aspect of the bone. Use
DeVilbiss forceps to bite out the area involved. Where dura, brain, bone-
defect and scalp are united in one mass, dissect these out thoroughly and
painstakingly. Dissect the dura free from the superimposed structures,

Step 4. Where the dura pulsates and has not been injured during the opera-
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tive manipulations and presents a normal appearance, stop and close the
defect in the skull. o8
When the dura bulges and there apparently is intracranial pressure, incise
the dura crucially. Look for mischief underneath it (hematoma, cysts, ‘etc.).
A hematoma should be washed out; a cyst should be shelled out in its entirety;
or, if that is not possible, partial excision with drainage may be resorted to. ;
When the dura is adherent to the brain, dissect it away carefully exposing
the loose pia-arachnoid region. Complete the dissection by leaving, as nearly as
possible, healthy cerebral tissue.
The cortical scar should be removed (superficial portion).. q
Step 5. Attend to hemostasis. Prevention of adhesions between the dura an
the brain may be accomplished by interposing silver foil, rubber or a fat-
implant.
Step 6. Replace the skull-flap and suture it in place.

Idiopathic Epilepsy

The term “idiopathic epilepsy” is used as a cloak for ignorance and in con-

tradistinction to the focal forms of the disease. The results of a dcc?m;?rﬁslo:l

procedure in this domain of surgical endeavor have been good, bad and 1{1d|ﬂer{n .

In many of these cases, scars will commonly be found after cargﬁ.ﬂ mSpe«}lmn’

of the shaved scalp even when no history of trauma has been elicited. .A\ 3&1
of these scars are undoubtedly the result of accidents other than that causing

epileptic seizures.

the
W. W. Keen was so firmly convinced that a scar of the scalp may be

7 bone
cause of epilepsy that after having excised the scar and having found l::cision
without evidence of injury, he closed the wound and waited. If nﬂe':‘ o i
the patient failed to recover, Keen then—and not until then—conside

advisability of performing some other operation. ite for

In traumatic epilepsy, Friedrich chose the site of trauma as the iarli“g'
operation even when the “aura” would indicate some other location as the s
point of the epileptic explosion. ; be the im-

Theodore Kocher, believing increased intracranial pressure to Kull, 35
portant etiologic factor in so-called “idiopathic epilepsy,” N'CPE"“Cd the:s ari;b‘l
a general proposition, and excised the dura mater over the right rn“nmcpnll'icle.
region. This he occasionally supplemented by drainage of the ]‘“eml vhﬂ. an!

In the absence of evidences of old trauma, Friedrich followed k(;Ca {arge
operated over the posterior portion of the frontal lobe. He rcﬂec‘;e segment
flap of scalp, having its pedicle below. The skull was then op‘cned and a o ibes
of bone, from 20 to 48 sq. cm. (8 to 19 sq. in.), excised with fmce?s to 13 54
instruments. An area of dura varying in size from g to 33 sq. C"“_(3At pia an
in.) was then carefully removed taking care not to injure the subjacen

iding as far as possible all hemorrhage.

The flap was then replaced and the scalp sutured.

. H S’
Causes of Failure After Trephining for Traumatic Epilepsy

(a) Undetected bone fragments. L
(b) Extensive thickening of the bone around the site of the injury-

y
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(c) The meninges are too thickened and excessivel
TR e ey cly adherent to the cortex to
(d) Permanent changes in the brain-tissue by reason of the long period that has
elapsed from the time of injury.
(e) Systemic conditions,
(f) Trephining without definite justification.
(g) Postoperative complications (meningitis, cerebral abscess, etc.).

DIAGNOSTIC PUNCTURE OF THE BRAIN VENTRICLE
AND CISTERNAE QLS

VENTRICULAR PUNCTURE

Usually, no ancslhc§ia.is required for ventricular puncture, exceptions to the
rule being highly neurotic individuals and patients in delirium.

£ \

Fic. 181. Ventricular puncture; measuring intraventricular pressure.

Step 1. Place the patient on the operating table in such a manner that the head
is elevated; the surgeon stands behind.

Step 2. Prepare the skull as for an operation on the brain in general (see above,
except that no iodine should be used). Local infiltration anesthesia is of
distinct advantage at the point of puncture,

Step 3. Make a small incision down to the bone which is exposed. Perforate

SURGERY OF THE SKULL AND BRAIN 169

the bone with an electrically driven burr which is placed at an acute angle
with the surface of the skull. The work is done more rapidly, with less dis-
comfort to the patient and is not so clumsy as when the hand-driven burr is
used.

Step 4. When the dura is reached, the needle with its sheath is introduced at an
acute angle. Sometimes difficulties are encountered in finding the opening
made by the burr on account of the displacement of the scalp structures. All
spiculae of bone and bone-dust resulting from perforating the skull must be
meticulously cleared away so that the needle does not, perchance, carry bits
of these into the brain substance. The needle should be blunt-pointed. The
needle should not be too thin and be of a caliber to permit thick pus to
escape should such be encountered. Another advantage of larger size needles

Fic. 182 Fic. 183
Fic. 182. Method of performing ventricular puncture by the lateral route.
Fic. 183. Method of performing ventricular puncture by the superior route. *

is that they are not so likely to injure cerebral vessels, in transit, as are finer

needles. s
Step 5. After the ventricle has been entered ascertain the cerebral pressure with a

manometer which is attached to the needle left in situ (Figs. 181-182-183).

In order to obtain microscopic particles of tumor from the brain substance,

the needle is introduced in the suspected tumor-bearing area and these are

removed by suction into an aspirating syringe. These microscopic particles
have been used by the German school for diagnostic purposes.

In this country, the majority of neurosurgeons have abandoned this method,
preferring in cases where diagnosis of tumor is sought, not to resort to blind
puncture but to explore the involved area by exposing the suspected region and
investigate it at close range and with less hazard than that incident to brain punc-
ture. To explore a certain area of the brain (ventricles, certain region of the
hemispheres) a thorough understanding of craniocerebral topography is essential
(see pp. 124-125, Figs. rro-rrr).
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Suction must be carefully avoided in ventricular puncture. The pressure in
the ventricle will do all the work that is needed. Suction produces negative
pressure in the ventricles and leads to undesirable results.

Step 6. When through, withdraw the needle. Close the puncture wound with
collodion. Dress.

Krause also punctured the fourth ventricle. In the two cases in which this
was done, the bellar } pheres were d, together with the occipital
sinus, after which the exploring needle was introduced at a point where the dura
marks the junction of the medulla obl 1 and the cerebell The needle was
introduced sagitally and directed forward and upwards at an angle of 45 degrees
in relation to the horizontal. The progress of the needle was slow until cerebro-
spinal fluid issued. As soon as that obtains, one must, of course, stop at once to
avoid injury to the important nerves at the floor of the fourth ventricle.

VENTRICULOGRAPHY

Dandy® has substituted air for the fluid taken from the ventricles by ven-
tricular puncture. He terms the procedure ventriculography, which by means of
x-ray enables one to study the outlines of the ventricles. By ventriculography,
one may ascertain the degree of compression of particular ventricles by existing
neoplasms. In expert hands the method is free from danger.

Ventriculography via the Anterior Horns*

The patient is placed on the operating table in the cerebellar position. The
head is extended sufficiently for access to the frontal lobe. Local anesthesia is
preferable. . 3
Step 1. The head of the operating table is raised to suit the convenience of the

surgeon,

Step 2. The scalp incisions are made in the hair-line, being placed about 1%
inches to either side of the mid-line. Trephine op are made about }4
inch anterior to the coronal suture line after which the ventricle-needles
are introduced at a slight angle to the perpendicular plane of the frontal bone.
The points of the needles are directed slightly toward the position of the
inferior sagittal sinus.

Step 3. After the needles have entered the cavities of the anterior horns the
stylets are withdrawn.

Step 4. Measure the ventricular pressure with a manometer. Accurately meas-
ure the collection of the fluid obtained. Lower the head of the operating table
so that the patient’s head is lower than the body, thus completing ventricular
drainage.

Step 5. Inject air through one needle until it escapes from the opposite one.

Step 6. Withdraw the needle into which the air has been injected and inject
an extra 5 or 10 cc. of air into the remaining canula until slowly withdrawn.

Step 7. Elevate the head of the operating table. Close the wounds. Turn over
the patient to the radiologist for further study.

* Annals of Surgery, 68:5,.1918,
*The Southern Medical Joumal, Vol. 18, No. 13, Dec. 1935.
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C Fincher that p ing the anterior horns through
the frontal lobe is anatomically and physiologically well grounded. He
points out that some upsetting results using the posterior route have been
noted.

Dangers of Cerebral Puncture

1. Injury to vessels. With care, these may be readily avoided. Occasionally
by reason of anatomical abnormalities or vascular tumors, death may ensue
from injuring a vessel. Pfeiffer reports a death from perforating the artery
of the corpus callosum, while Kiittner perforated the transverse sinus with-
out ill results and at another time he drilled through the canal of the middle
meningeal artery without injuring it. On the other hand, Antone reported
two fatalities following injury to the transverse sinus.

2. Entering the needle too deeply; only experience and careful work with the
use of proper instruments will tend to avoid such casualties.

3. Infection. )

4. Passing the exploring needle through the tumor into healthy territory thus
causing implantation metastases.

Tillman reported a case of death of a patient in whom the medulla oblongata
was punctured during the exploration. This happened in a case of tumor of the
acoustic nerve about the size of a hen’s egg which displaced the medulla. Four
hours of artificial respiration did not save the patient.

Comment. In doing ventricular puncture (a) be prepared to treat com-
plications that may ensue. (b) In increased intracranial pressure, ven-
tricular puncture is preferred by some to lumbar puncture. (c) In post-
traumatic cerebral edema, ventricular puncture is often of inestimable
value. Dandy points out that in many instances a bone flap may be saved or
a decompression avoided which might otherwise be necessary. Punctures
of the ventricles are considered of such value in some cases that one, two
or more are often made either in the anterior or posterior horns of the
lateral ventricles. They are quite harmless if performed by a skilled sur-
geon but may be dangerous in the hands of an operator who is not thor-
oughly versed in the topography of the ventricular system. Dandy’s
aphorism that a ventricular puncture inexpertly performed is much less safe
than a lumbar puncture should be given unreserved heed.

Cisternal Puncture

The same precautions are here observed as in lumbar puncture. While
the puncture is made, avoid injury to the tumor or cerebellum; edema and
hemorrhage may result if precaution is not taken. In tumors in the posterior
fossa of the skull, the cisterna magna is obliterated.

In brain tumor, cisternal puncture is contraindicated; lumbar puncture is
much safer and should be preferred. Cisternal puncture is less painful and
followed by less severe headache than is lumbar puncture, particularly when
performed with the patient sitting instead of lying down.

Technic. Insert the needle just above the foramen magnum to the mid-
line of the occipital bone; do not insert the needle too deeply.
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HYDROCEPHALUS

According to Dandy, there are three general types of obstruction producing
hydrocephalus: (a) congenital malformation; (b) tumors and other space-
occupying lesions; (c) inflammatory sequelae, X

Congenital malformations are occasioned by atresia of the nqucduc.l of
Sylvius; failure of the foramina of Luschka and Magendie to devel.op; failure
of the subarachnoid space—either the cisternae or the branches which pass to
the surface of the cerebral hemispheres—to become patent.

Tumors of any type and in many locations may occlude part or all of the
ventricular system or the subarachnoid space. "

Inflammatory obstructions are most frequently located in the cisternae and
at the foramina of Luschka and Magendie, but the foramina of .\Iu.nra :l.ml
aqueduct of Sylvius may be affected. At times the extension of an mfcc(.n'u
process surrounding an abscess may occlude the cisterna, the aqueduct of Sylvius,
the basal foramina, foramen of Monro, or even the ventricle itself.

“Attempts to drain Drospinal fluid into other tissues—the scalp, the
subdural space, the cisterna magna, the peritoneal and pleural cavities, (hF extra-
peritoneal tissues—are impractical for one or both of two reasons, ie., the
fistulous tract, whether it be a simple channel in the tissue, a tube of transplanted
tissue (veins or fascia) or one of the foreign material (rubber tubes or drains),
soon closes; and the fluid soon becomes walled off, owing to the reaction of
the tissues. .

“The German ‘Balkenstich,” or puncture of the roof of the third ventricle
is a failure because the connective tissue (neuroglia) repair soon closes the
opening and even if the opening could have persisted, absorption of the fluid is
impossible because it passes into the non-absorbing subdural space; the fluid
cannot, by any conceivable chance, reach the subarachnoid space.

“In children and adults where tumors form the overwhelming percentage
of obstructions, the hydrocephalus is lly cured by 1 of the tumor.

“The obstructions prevalent in infancy—strictures of the aqueduct of
Sylvius, occlusions at the foramina of Luschka and Magendie, and closures of
the cisternae—ofier entirely difierent problems in treatment.

“The fluid can be absorbed only in the subarachnoid space and there is only
one part of the subarachnoid space which is large enough to make it mechanically
possible for fluid to enter from the ventricular system, namely, the cisternae;
elsewhere the subarachnoid spaces are too closely applied to the brain. More-
over, there is only one very restricted part of the ventricular system which is
in close apposition with the cisternac—the floor of the third ventricle. And
finally, the floor of the third ventricle appears to be the only part of the ven-
tricular walls that is sufficiently thin and devoid of neuroglia to offer a chance
of a permanent fistula.”

Dandy's Operation for Obstr at the Aqueduct of Sylvius or the

Foramina of Luschka and Magendie—Third Ventriculostomy
(Floor of Ventricle)

Commenting on the methods of surgical treatment of hydrocephalus in
vogue, Dandy says that repeated ventricular punctures which have been prac-
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ticed since the time of Hippocrates, and lumbar punctures, are us.clcss because
the fluid quickly reforms while a permanent, external fistula quickly ends jp
meningitis and death.

The original approach proposed by Dandy was under the frontal lobe where
it became necessary to divide one optic nerve to gain access to the floor of the
third ventricle in the region of the cisterna interpeduncularis. The lateral ap-

Fic. 183, Drawing of brain showing external hydrocephalus. The fluid is in the subdural
space and not in the subarachnoid space. (Dandy in Lewis’ Practice of Surgery. W, F.
Prior Company, Inc.)

proach has supplanted the frontal, which has greatly simplified the procedure.

The optic nerve is no longer sacrificed, no scar is visible, the floor of the third

ventricle is reached much more directly, and at the cisterna interpeduncularis,

the stalk of the hypophysis can be scen and avoided, and most important of
all, Dandy believes that the formation of an external hydrocephalus will be
far less probable because a projecting shelf of dura separates the cisterna from
the temporal lobe and acts as a barrier to the flow of fluid into the subdural

space. (Fig. 184.)

Step 1. A plaster cast is molded to the infant’s head. A defect is made in
the cast overlying the temporal region of the side to be operated upon,
(Fig. 185.)

Step 2. A small curved incision is made in the temporal region (either side),
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beginning in front of the tragus of the ear and extending upwards and for-
wards. (Fig. 186.)

Step 3. The temporal muscle is incised.

Step 4. A small area of bone is removed about the base of the skull.

\

.
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Step 5. The flap of dura is reflected toward the base,
Step 6. The head is then lowered about 50°.
Slepo '7“ ui-?w drsccm:ing‘hum of the lateral ventricle is tapped and 6o to 8o cc
evacuated. A s ventri i i ing
(L b ed. A short flanged ventricular needle is left in place during
Step 8. The temporal lobe is de vi i
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Step 9. The cisternal wall is opened behind the oculomotor nerve, or be-
tween the carotid artery and the oculomotor nerve. Both of lhc;c struc-
tures stand out in the cisternal wall and must be carefully guarded against
injury from undue traction (Fig. 187).

Step ro. After the fluid within the cisternae escapes, the bulging floor of
the third ventricle is opened as widely as desired (Fig. 188). The openin,
is preferably made just posterior to the hypophyseal stalk. 5

Step 11. The space remaining is filled with salt solution. The dura, muscle
galea and skin are closed in layers with interrupted sutures of silk, '

Communication established

Hilrd vaniicls and
tubarachnoid space (a)

Head lowered
to approximate

Asachnoid ef
cisterna
interpedunculari

Fic. 188. Method of excising floor of the third ventricle for hydrocephalus duc to a ventricular
obstruction. (Dandy in Lewis’ Practice of Surgery. W. F. Prior Company, Inc.)

Hydrocephalus due to a cisternal block does not appear to offer any prospect

of sidetracking the ventricular fluid since the cisternae are obliterated.

Dandy suggested removal of the choroid plexus from both lateral ventricles
for this type of hydrocephalus; as yet the survival period has not been long
enough to be certain of cures. The reasons upon which the operation is
based are:

(a) There is absorption from the spinal subarachnoid space (normally
about one-fourth to one-fifth of the amount from the entire subarachnoid space)
if we may accept the absorption tests with phenolsulphonphthalein.

(b) The choroid plexus of both lateral ventricles represent perhaps two-
thirds or three-fourths of all the fluid-forming organs.

It, therefore, seemed possible that after the removal of the entire choroid
plexus from both lateral ventricles, the quantity of fluid formed would be so
far reduced that the absorption from the spinal canal would be adequate. In
3 patients from whom the choroid plexus had been removed, a hydrocephalus
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of this type had changed while under observation to one with ventricular ob-
struction, doubtless by the slow extension of the old scar in the meninges at the
base of the brain. At times the intensity of the color of phthalein in the ven-
tricle is so slight that one suspects a partial ventricular block and subsequently
a complete stenosis. Where the ventricular openings “are widely patent, the
ventricular dye is intense after 20 minutes.!

W, E. Dandy. Excision of the choroid plexuses, Ann. Surg., 68:560, 1918.

CHAPTER 9

SURGERY OF THE EARS AND ADJACENT
STRUCTURES

OPERAleNS- ON THE EXTERNAL EAR

HEMATOMA AURIS

This is usually caused by trauma to the auricle; a dark swelling occurs on
the anterior surface of the auricle often associated with severe pain. Treat-
ment consists of aspirating the blood under strict asepsis and applying firm
pressure. In extensive cases, an incision must be made and the clot removed
with a curet and pressure applied.

CAULIFLOWER EAR

If 2 hematoma auris is untreated, scar tissue is formed, the contracture of
which gives rise to the cauliflower ear.
Don H. Palmer reported the following operation as being satisfactory.

Step 1. Sterilize the outer ear and contiguous region with any good antiseptic
except iodine. Introduce cotton in the outer auditory camal.

Step 2. Incise the swelling on the ear at its most projecting portion and remove
with a curet or fine gouge all newly formed cartilage or bone as well as
blood clots. Continue the cureting until the surface is smooth. y

Step 3. Bring the edges of the wound together leaving a small aperture which
will allow the insertion of a Eustachian catheter attached to a Pyncl.mn
pump which serves to extract the blood which has collected and assists
in the approximation of the skin, cartilage and perichondrium. ’

Step 4. After drying the skin, plug the auditory canal with a fresh dry piece of
non-absorbent cotton. Sterile vaseline is applied over the ear and surround-
ing regions.

Place a cardboard mold around the ear, then ]

Step 5. Encase the entire ear in plaster of Paris through which the Eustachian
catheter is permitted to emerge; this is attached to the pump. The ca(heter
is manipulated as the plaster solidifies so that it may be rc'movcd easily
when the plaster is completely hardened and the space it occupied .is used as
a drain. The plaster is held in place with gauze and removed in pieces after
ten days.

PROMINENT EARS

Step 1. Remove the skin and fascia between the points 1, 2, 3 and 4 as out-
lined in the illustration. (Fig. 189.) A semi-ellipse will result on the
skull-surface and one on the back of the ear. The skin removed from li.\c
auricular surface must be greater than that taken away from the mastoid
region. )

Step 2. Unite the cutaneous margins with interrupted silk sutures.

Kolle advises the removal of an ellipse of cartilage. This is usually necessary,
178
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because if some auricular cartilage is not taken away the resiliency of the carti-
lage will probably render the operation inefficient and recurrence will result.

Goldstein's operation consists of excising an elliptical portion of the cartilage
of a size depending upon the amount of projection present and suturing the
margin of the cartilage to the periosteum at that point.

Fic. 189. Protruding cars,

MACROTIA (EXCESSIVELY LARGE EARS)
PARKHILL'S OPERATION

Step 1. Make an incision embracing all the structures of the auricle corre-
sponding to the line and curve of the antihelix.

Step 2. Beginning at each extremity of this incision, make a curvilinear in-
cision towards the outer margins. (Fig. 190.)

Step 3. Excise a small, tongue-shaped flap, extending towards the external
border of the ear from the incision last described. This will shorten the
long diameter of the ear while the crescentic incision will reduce the width
of the incision.

Step 4. Suture the defect.

REMOVAL OF FOREIGN BODIES FROM THE
AUDITORY CANAL

The method used for removing a foreign body from the auditory canal is,
of course, determined by the size, shape and degree of impaction of the object.

Small objects which are not impacted may be removed by simply irrigating
the ear. An article like a button may be removed by hooking a tenaculum in
its eye; objects which can be crushed (peas or beans) may be extracted by an
angular tenaculum inserted in the compressed substance and withdrawn. Insects
should be removed immediately to avoid their injuring the tympanum. Irri-
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gation is often sufficient for their removal; however, they may be killed lfy
pouring melted vaseline in the ear followed by a piece of cotton soaked in
chloroform. .
Hard, round objects which almost completely fill the canal fl{rmsh the
greatest difficulties. Care should be taken that they are not pushed in further
during manipulations. -
Step 1. Illuminate the auditory canal with a strong hcadhgh't, .
Step 2. Insert delicate forceps: grasp the foreign object and withdraw it
If this does not seem feasible, an instrument resembling a blunt, curved
crochet-needle is inserted in the canal beyond the object while hugging the wall

Fic. 190. Parkhill's operation for macrotia.

of the auditory canal, then the hook is applied to the middle of the object and
withdrawn. .
A straight instrument inserted in the same manner sometimes suffices.

FURUNCLE OF THE AUDITORY CANAL

Furuncles are usually found on the cartilaginous canal walls or on the inside
of the tragus. If abortive measures are unsuccessful the furuncle should be
opened, followed by sterilization with tincture of iodine which is washed off with
alcohol. For analgesic purposes, pure carbolic acid is applied to the point of the
furuncle or a mixture of cocaine, carbolic acid, menthol and alcohol. Nitrous
oxide is of value in certain cases.

Introduce a fenestrated ear speculum opposite the Jocation of the furuncle.
With a proper scalpel thoroughly incise the furuncle. Curet its bed. Swab
it with carbolic acid followed by alcohol. Pack with gauze and dress.
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REMOVAL OF POLYPI FROM THE AUDITORY CANAL

Polypi are usually found in the tympanic c..‘wily, on lhc. eardrum and l.he
walls of the auditory canal and are always d with pp
or chronic otorrhea.

Step 1. Irrigate the ear. . .
Step 2. Insert a speculum and adjust the snare over the pedicle of th? po[ypus.
Step 3. Draw down the wire steadily and cnreffllly so that the p!,‘dlf:]c is de-

tached without any rough ipulations causing ge to the middle ear,
Irrigate the canal from which the polypi have been removed and in-

Sl! l; . e 3
ps:rl a gauze dressing, following which the chronic otitis media must be
treated. y
Comment. Polypi are often attached to important structures of the

middle and internal ear. Even with the greatest care, serious accidents
may occur in their removal such as facial paralysis and Xa_bynmhnig. A
safer method of removing them is frequent cauterization with strong solu-
tions of silver nitrate.

REMOVAL OF EXOSTOSES OF THE AUDITORY CANAL

The purpose of this operation is to restore the lumen of the auditory canal.
Unless exostoses give rise to symptoms (they usually do not) they are best
left alone as their removal is often beset with numerous operative difficulties.
Smaller growths may be removed through the canal while larger ones may re-
quire a post-aural incision. The smaller exostoses made up of compact bone
are most satisfactorily removed with a long, slender bone-gouge.

Step 1. If the canal is considered of sufficient size to perform this operation
satisfactorily, irrigate the ear with an antiseptic fluid.

Step 2. Insert a speculum into the auditory canal.

Step 3. With a (enotome, or a curved bistoury, make an incision over the
tumor in such a way that a small flap is fashioned and placed against the
side of the canal.

Step 4. Insert a fine chisel into the canal cither while the speculum is in place
or after it is withdrawn, until it touches the base of the exostosis. While
keeping in mind the danger of injuring the tympanum and other delicate
structures close by, the chisel is given a few light taps which are generally
sufficient to detach the tumor from the canal wall; if not, the chisel is with-
drawn and reinserted to excise a small V-shaped portion of bone, thus
forming an acute angle with the first until the base of the bone tumor is
detached. Remove the fragments of bone with a forceps.

Step 5. Replace the flap. Pack the canal with gauze.

OPERATIONS FOR INFECTIONS OF THE MIDDLE EAR
AND INTRACRANIAL COMPLICATIONS
MYRINGOTOMY

Anatomic Considerations. The tympanic membrane (Figs. 191 and 192) is a
delicate, partly transparent membrane which divides the external auditory canal from
the middle ear, running d d and upward obliquely with the lower anterior canal
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walls. In pathologic conditions the marks of identification on the b are
hidden but they must be kept in mind and not touched. It should also be kept
in mind that the drum runs obliquely to the long axis of the canal and that the upper
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Fic. 191. Diagram showing rclations of three subdivisions of ear. (Piersol—modified from
chwalbe.)

ponioq of the membrane is closer to the surgeon than the lower. The drum mem-
brane is about 2 mm. external to the inner wall of the middle ear and at the back

Fic. 193. Drum membranc showing the relation of the landmarks to the usual incision (viewed
behind).

rom behind)

portion is found the foramen ovale and stapes above and the foramen rotundum below,
which are usually protected by the wall of the posterior canal. The chorda tympani
nerve runs through the upper part of the middle ear. Prussak’s space is almost com-
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pletely separated from the atrium so if it is found necessary to drain this space the
incision should be extended into the membrana flaccida and over the back fold.
Sometimes the jugular bulb is exposed on the floor of the middle ear and on rare
occasions in its canal; a fibrous membrane separates the facial nerve from the pos-
terior and inner part of the middle ear. These anomalies occur infrequently so do
not warrant any consideration. The lower parts of the drum membrane are best for
incision. (Fig. 193.)
Paracentesis tympani is indicated:
. In acute otitis media, when the membrana tympani is red and bulging.
. In acute otitis media, when the drum is red and the patient suffers severe
pain.

3. In acute otitis media where the membrane is red

and when mastoid symptoms are present.

4. In subacute catarrhal otitis media, when fluid

(mucus) persists in the middle ear.

5. In cases of otitis media, where resolution is de-

layed by obstructed drainage.

Operate under gas-oxygen anesthesia since this is a
very painful procedure.

Introduce a large ear speculum (Fig. 192) and obtain
a brilliant illumination of the tympanic membrane.
Step 1. Make a long curvilinear incision beginning be-

low at the most dependent part of the ear drum and

hugging the posterior border extending upward to the
posterior fold. An inexperienced man should make the incision at the point
of greatest bulging, from the umbo downward to the floor of the canal. Such

an incision will serve for all intents and purposes. (Fig. 193.)

Step 2. Pass the knife through the entire thickness of the drum but not so
deep as to injure the mucous membrane of the inner wall,

C The dangers of myring y are: disl of the'stapes;
perforation of the foramen ovale owing to inexperience or when the drum
is incised from above downward instead of from below upward, and the
knife is carried too far inward at the start engaging the stapes and tearing
it out of the oval window.

While these phases of surgical intervention require special training, on
occasion, the general surgeon is forced to act in an emergency; keeping such
contingencies in mind, the author feels the general surgeon should be acquaintcd

with the principles underlying the probl under ¢ K

N

Fie. 192. Boucheron's
ear speculum.

MASTOIDITIS
Operation for Acute Mastoiditis

Opening out from the middle ear is a series of air cells which occupy the
maslo_ld process. This mastoid process frequently becomes the seat of sup-
purative processes associated with middle ear disease. (Fig. 194 A and B.)
Step 1. Shave the scalp on the affected side for about one and one-half inches

about the auricle. Prepare the skin with iodine and alcohol.

Step 2. Make an incision about !4 inch behind the auricle, parallel to the
attachment of the auricle to the skin. This extends from the superior at-
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tachment of the auricle to the tip of the mastoid process and is carried
through the periosteum to the bone.

Step 3. The periosteum is loosened from the bone with a periosteal elevator,
both forward and backward. Care must be taken not to strip the perios-
teum from the posterior canal wall. Superficial bleeding is controlled with
hemostats and ligatures. A self-retaining mastoid retractor is inserted.

Step 4. A search is made for any fistulae caused by the escape of pus through
the cortex. If this is found, the mastoid is entered through the fistula. If
not, the cortex is removed just posterior to the posterior canal wall from
the suprameatal spine of Henle to the mastoid tip. This can be done by
chisel and mallet or with an electric burr. The air cells of the mastoid are
found beneath the cortex; these are usually infected and contain pus. The
necrotic cells are curetted and the overlying cortex gradually taken away
in such a manner that one is not working in a depth. One must not go
beneath the posterior canal wall anteriorly, as there is a grave danger of
injury to the facial nerve. Posteriorly, it is necessary to watch for the
hard smooth bone which forms the sinus plate, and superiorly the mastoid
cavity is bounded by the hard plate of bone, the tegmen tympani, above
which lie the dura and the brain.

Step 5. The operation is not complete until the mastoid antrum leading to
the middle ear, is found. This is located by going anteriorly and inward
at the superior-anterior portion of the mastoid cavity. When the antrum is
located, the entrance is enlarged, care being taken not to enter the middle
ear, as there is danger of injuring the ossicles and destroying the hearing.

Step 6. The r ing cells are d out with a curet in such a way that
the whole mastoid is converted into one large smooth cavity. This includes
the zygomatic cells, the posterior-superior angle cells and the retro sinus cells,
if any of these are present.

Step 7. The cavity is carefully cleaned of any bone chips. Todoform packing
is loosely inserted. The end of the packing is brought out to the lower por-
tion of the wound, or a rubber drain is put in the lower part. The upper
two-thirds of the wound is closed with silk or dermal suture, the drain
emerging from the lowermost portion. Vaseline gauze dressing is placed
over the wound and auricle, dry gauze over this and a mastoid bandage
applied.

Radical Mastoid Operation

Before proceeding to a radical mastoid operation, rule out suppurat_ivc
labyrinthitis by appropriate tests. If this precaution is neglected, one is courting
danger of meningitis should the labyrinth be involved in the suppurative process.

Anatomic Considerations. (Figs. 195 A and B.) The surgeon should have
a very clear picture in his mind concerning the surgical relationship existing between
the facial nerve and the temporal bone. The facial nerve passes outward from the in-
ternal auditory canal until it reaches the upper, anterior part of the inner wall of
the middle ear, just above and posterior to the canal for the tensor ty mpani muscle.
It then passes backward in the inner wall of the middle ear, above the foramen
ovale, to the point where it bends beneath the floor of the aditus, descending almost
vertically in the posterior canal wall, emerging from the bone at the stylomastoid
foramen. The anterior part of the external semicircular canal bears an important

relation to the vertical part of its course. The former points outward, over the
facial nerve toward the surgeon so that when the posterior canal wall is lowered,
the bone can be removed to an imaginary vertical line dropped downward from the
convex prominence of the external semicircular canal. The nerve runs through the
aqueductus Fallopii, a canal of hard bone which is more delicate and the nerve
more likely to be injured in the horizontal part of its course on the inner wall of
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F1c. 195. A. Lateral view of the 1 bone, st the relati of the lateral or

transverse sinus and mastoid antrum, B. right temporal bone showing position of facial nerve
and other important structures (Applied Anatomy, Davis).

the middle ear than in its vertical portion in the posterior canal wall. If suppura-
tion has been present, many of the mastoid cells will have been obliterated, the
bone will present a dense, ivory-like appearance, and the antrum will be narrowed.
In cases of cholesteatoma, the bone beneath the cortex is apt to be soft and the
cavities of the ear and antrum made larger. The external semicircular canal should
be sought for after opening the antrum. It is covered with white, hard, solid bone
and is usually easily discerned. In cases requiring radical operation, the lateral sinus
is very apt to be far forward, although its position is extremely variable. The
foramina ovale and rotundum lie in the posterior part of the inner wall of the middle
ear, anterior to the connecting point of the inner wall and posterior canal wall,
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During the radical operation, the foramen ovale, which lies just btntl.:::ll ll{l:“_:.l::;
of the facial nerve, cannot be plainly seen unless the facial ridge has hn e
1o its extreme limit. It is usually covered by a mass of granulalm‘r;s [} :nd.l il
not be disturbed. The promontory is the bone covering the first Klllll s{cf;:" i‘x;dl;:
of the cochlea and appears as a rounded prominence on l[le inner wa ‘: { cblYI‘ e
car anterior to the foramina ovale and rotundum. The Eustachian tube is o »1«':\ o
in the hollow space formed by the anterior and inner wall, in the allnltrlo(d[x i
the middle car, and is about 3 or 4 mm. above the Ilm.r. ‘The interna mn‘m :l_l h)'
is found toward the inner side and below the Eustachian tube, chnml:d rom I’ l)
a thin bony plate which often contains fissures: thus the c_:m!ml a{lcrl); r‘l‘;‘c’hh’:
injured by careless curettage of the tube. Just above and parallel to nc Sus IA “.\ !
tube is the canal for the tensor tympani muscle. The wall of bone lxl}\ccl)»ll he |h‘-
canals is often incomplete. The bony wall is extremely !hm in the lm‘lan \;] ’.”‘. :
harizontal part of the Fallopian canal is above and behind Shc canal or t Lolull.:'
tympani and it is here that care should be taken not to injure thc' ;u-rul-l % Pun:l
anterior surface of the bony plate forming the anterior osscous caua \\.1l ll,,s 0
the glenoid fossa. This is sometimes entered when the canal is \\*u.h-n‘m, ul‘:rs a
rule no harm results except a slight soreness nn.d stifiness of the jaw. A serious
septic arthritis may follow an injury to the synovial cavity.

The technic of a radical mastoid operation consists essentially of the follow-
ing steps: (Fig. 196). ™

Step 1. Incision.—This is the same as is used in acute mastoiditis plus elonga-
tion of the upper and lower extremity of the incision. e

Step 2. Reflect the periosteum. Retract. Drape the margins of the wound.
Illuminate thoroughly. y

Step 3. Remove the cortex over the outer wall of the attic :mlrum. and po~
terior wall of the canal for about one-cighth of an inch. In children this
step may be omitted. . .

Step 4. Open the mastoid antrum as described above. In chronic suppurations
this step is rendered more difficult because
(a) the osscous structures of the cortex are hardened and thickened,

(b) there is an apparent increase in depth and a
(c) diminution of the size of the antrum.

Work slowly and carefully, beginning at the posterior canal, working in-
ward, forward and somewhat upward. Identify the antrum. Remove its
overhanging walls, Orient yourself as to the position of the dural plate and
plate of the sinus. In chronic cases there is a tendency for the dura to be
low and the sinus situated forward. Remove all suspicious or dis
here and in the zygomatic region. Identify the external semicircular canal.

Step 5. Pass a probe from the antrum through the aditus into the middle ear.
Remove all the wall of the canal above and extend the probe to the outer
portion of the posterior canal (about one-third should be chiselled away).
The remaining bridge is now bitten away by a delicate rongeur or by means
of a chisel of appropriate size. Avoid injuring the facial nerve.

Step 6. Now lower the facial ridge by means of a chisel or burr. Fine shavings
are taken away gradually. At this step an assistant watches the patient’s
face for twitching which would denote close proximity of the instrument to
the facial nerve. External bleeding suddenly appearing may indicate that
the artery of the {acial nerve, which is here a very small vessel running in
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the course of the nerve but somewhat external to it, has been divided.
Compression ecasily will stop the bleeding.

Step 7. Remove the outer wall of the attic by means of a sharp bone curet.
Remove the malleus and incus but be careful to avoid dislocating the stapes.
Dry with appropriate-sized sponges. Qozing is controlled by a pledget of
cotton dipped in adrenalin.

Step 8. Obliterate the hypotympanum.—Failure to remove this often results
in failure of the operation,

Step 9. Gently curet out the mucous membrane of the Eustachian tube as far
down as the isthmus. If this precaution is neglected, a permanent com-
munication with the pharynx will result inviting discharge and infections.
Remember the close proximity of the carotid artery to the Eustachian tube.
The canal for the tensor tympani muscle should also be obliterated.

Flush the large cavity with normal salt solution. Dry. Steer clear of
the promontory and foramen ovale. Unnecessary manipulations here are
often followed by labyrinthitis.

Step 1o. This step consists of creating a plastic flap in order to enlarge the
external auditory canal and to line with skin the cavity created by the
operation. A number of methods have been devised to accomplish this
object.

Hunter F. Todd describes his method as follows :

A. A long, narrow, curved bistoury is passed down the acoustic meatus
so that it projects through the detached end of the fibrous portion, its
point being directed backward. The auricle is held well forward and the
fibrous portion of the meatus cut through posteriorly, from within outward,
for a short distance.

B. The edge of the bistoury is then directed in a slanting direction up-

ward and outward, and the incision continued as far as the cartilaginous por-
tion of the meatus, care being taken not to cut into the concha.
. C. The bistoury is then withdrawn and reinserted at the point at which
it was first made to turn upward. It is now directed downward and outward
.'md,.in a similar manner, the incision is made in a slanting direction toward
the it ‘erior margin of the cartilaginous meatus.  (In carrying out these
mam.pulalinns care must be taken that the outer portion of the bistoury does
not injure the tragus or other portion of the auricle, a mis ip which can
easily OCCl.II'.). ] The fibrous portion of the meatus is thus divided by a
Y-shaped incision into three small flaps: namely, a posterior or externai
V-shaped flap, and a superior and an inferior flap.

D. The outer flap is fixed to the skin behind the auricle by means of a
catgut suture. The auricle is then pulled back into its normal position.
By inserting the tip of a finger into the meatus, the upper and lower flaps
are pressed upward and downward against the roof and floor of the mas-
toid cavity, and can be kept in position afterwards by suturing the flaps
to the subcutancous tissue or by packing the cavity through the meatus
with a strip of ribbon gauze,

Step 11. Pack the cavity with iodoform gauze. The posterior wound is now

closed.
Possible I ial C lications: (a) Celluliti

of the flaps; (b)

i
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F16. 106, Radical mastoid operation.  Consult text for steps of operation.
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perichondritiu;.(c). ‘sinus thrombosis; (d) facial paralysis; (e) brain-ab-
<cess; (f) meningitis; (g) acute labyrinthitis; (h) postauricular fist

Most of these may be avoided by proper technic, e

EXTRADURAL ABSCESS

1. Proceed as outlined for simple mastoid operation. Us
Stepis seen in the middle fossa tegmen, surrounded by granulalio:n::zsui ey
usually pulsating, may or may not be seen escaping from the ﬁstula..
Step 2. Enlarge the fistula and remove the tegmen very carefully with rongeurs
or curet. Extreme care must be taken in this procedure as any injury t
the dura may lead to a fatal meningitis. (Fig. 197, I and II.) o

Pus,

Fic. 198. Temporosphenoidal ab}f:ss of oitic origin, vertical scction, anteroposterior. Ver-
tical line ind plane. (Modified after Sydney Scott.)

Step 3. Pack the mastoid cavity loosely. Do not close the wound.
Step 4. Bandage the same as in simple mastoid.

OPERATION FOR TEMPORO-SPHENOIDAL ABSCESS

Step 1. Perform the radical mastoid operation as outlined.

Step 2. Expose the dura by removing the middle fossa tegmen quite widely in
all directions. (Fig. 198.)

Step 3. With a small electrocoagulation tip, make a circle about % inch in
diameter in the dura; the cavity is packed loosely and bandage applied.
The purpose of the electrocoagulation is to seal off the subarachnoid space
in the region where the dura is to be entered.

Step 4. Twenty-four hours later, remove the packing and make a small in-
cision in the dura within the circle.

Step 5. Explore the brain with a Cushing needle; a slight resistance will be
felt when the capsule of the abscess is penetrated.
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From this point of the operation there are two methods of

(a) A smn]l catheter may be inserted along the side of r:l::cl;dc::lcle int
the abscess cavity; the catheter may be used for irrigation or aspiration, g
. (b) The dural opening may be enlarged with a hemostat and a tracl'm di
into the abscess cavity. Insert a Mosher wire basket drain. Pack loosel. d:l .
the abscess heals, the basket will be extruded, g

OPERATIONS FOR SINUS THROMBOSIS

A ic C ations. (Fig. 199.) The course of i
1 0 . 3 B the I
be outlined by a h'nc drawn from the external occipital pro‘l,uber;ng:c:zl tslz:uzcl:la 4
of the external auditory canal. That part of the sinus below the bend or knee whic:l:

Superior longitudinal sinus

Inferior longitudinal sinus

Lateral sinus

Occipital sinus

Superior petrosal sinus

Sigmoid sinus

Inferior petrosal sinus
Jugular vein  Cavermnous sinus

Fic. 199. Cerebral blood sinuses (Applied Anatomy, Davis).

occurs in the posterior part of the mastoid bone, and which extends from the knee to
the jugular bulb, is called the sigmoid sinus. This portion of the sinus has no definite
surface landmark because it may occupy a variable position on the inner surface of
the mastoid bone. Beneath the middle ear the sigmoid sinus makes a sharp turn
upw:ud,.nnd expands to form the jugular bulb. The knee of the sinus is joined by a
sm'all vein, the superior petrosal sinus. The sigmoid and lateral sinus is simply a large
vein which runs on the inner surface of the mastoid process, and is covered by a thin
process of dura mater. It is separated from the mastoid cells by a plate of bone of
ivory-like whiteness and consistency, the so-called sinus-plate.

No operation is performed on si afilicted by th
liminary exenteration of the mastoid process.

Step 1. This consists of a prolongation of the posterior incision toward the
external occipital protuberance. Cut down to the bone; elevate the peri-
osteum; check bleeding.

Step 2. Delineate the sinus plate by removal of the bony structure around its
boundary. Use a sharp curet. Do not injure the sinus during this manipu-
lation lest hemorrhage seriously interfere with the operation.

bosis without a pre-
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Step 3. Remove the bone over the posterior part of the sinus plate; if hard,
use a chisel; if soft, a sharp curet.

Step 4. Remove the sinus plate with powerful rongeur forceps. A grooved
director is inserted between the plate and the sinus to avoid injuring it;
this is an important step and must be carried out with care and gentleness.
The sinus is thus bared of plate on top and on its sides to the extent de-

sired.
Temporal muscle, cut
i / teternal mallery vein
“

4 7

! ,Z:L 5 \"f‘"&.’f“':,
: B

——g,.._{-_.mnmld

venous plexvi

Supetficial temporal vein

Pouterot faciil vein
Postoior runk of ~ "

posterior faclal vein
Anterior trunk of
posterior facial vein

—_—

T Common focial vein

Internal jugular vein ") - —
T T Eat. carolid artery

Pesterior external jugular vein in
Superlor thyrold vein ——. 18/ 4 oo} ood antarior {vowlor
Common carotld artery 4 Riidata hyicld vein

", ivgular vain
— Left internal
S [vgular vein
\ Lelt subclavian vein

~——Clavicle

———Leltinnomincte veis

“~——Laet sperior
intercostal vein

Right Innomincte veln |75 Intarmal mammary vain Superior vena cava Inlecior thyroid veins
F16. 200. Dissection showing deep veins of neck and head.

Sip 5. An assistant compresses the upper and lower segments of the sinus
with jodoform plugs. of appropriate size held in forceps, while the surgeon
opens it in its long axis with a scalpel to the length desired. When the
sinus is opened and :
(a) there is no bleeding, there is a clot in its interior. When (b) there is

free bleeding, determine its source. Make pressure on the jugular end. If

!)le.eding ceases there is a clot at the torcular end. If bleeding continues slightly,

1L issues eitherfrom the mastoid emissary vein (superior petrosal sinus) or a

Partially obstructed torcular end. Exert pressure on the torcular end, release

the pressure from the jugular end. No hemorrhage indicates a clot in the jugular
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end of the sinus. Slight bleeding indicates partial clotting. Free bleeding does

not as a rule clot, for the blood may issue from the inferior petrosal sinus. If

there is a clot at the torcular end, endeavor to dislodge it gently with a dull curet;
if unsuccessful open the sinus further until you find the clot and free bleeding
takes place.

A firm clot at the jugular end is an indication to stop operative manipula-
tions and to proceed to ligate, or excise the internal jugular vein. If that can be
removed and free bleeding takes place some surgeons wait 24 hours; if no septic
symptoms are present, the clot is removed with a dull curet and the sinus packed
with iodoform gauze.

Step 6. Trim the edges of the open sinus; pack it with iodoform gauze. Pack
the mastoid wound as usual. In packing the sinus, do it gently, remember
too much pressure may cause injury to the contiguous brain. Leave the
packs in situ for 5 days. If on removing the packs bleeding recurs, pack
again.

LIGATION AND RESECTION OF THE INTERNAL
JUGULAR VEIN

A ic Considerations. (Fig. 200.) The internal jugular vein is the
continuation of the lateral (transverse) sinus, and begins in the postero-external com-
partment of the jugular foramen. It descends vertically, at first on the outer side
of the internal carotid, and subsequently on the outer side of the common carotid,
and ends behind the inner end of the clavicle by joining the subclavian vein to form
the innominate vein. In the upper part of its course, the vein rests upon the rectus
capitis lateralis and the transverse processes of the upper cervical vertebrae; it is
crossed by the spinal-accessory nerve, the posterior belly of the digastric and the stylo-
hyoid muscles, and also by the occipital and posterior auricular arteries. It is over-
lapped lower down by the anterior border of the sternomastoid, and is crossed
opposite the cricoid cartilage by the anterior belly of the omohyoid. The terminal
part of the vein, which lies deeply between the sternal and clavicular heads of the
sternocleidomastoid, under cover of the infrahyoid muscles, passes in front of the first
part of the subclavian artery. During its course, the vein receives the inferior
petrosal sinus, the common facial, the lingual, the pharyngeal and the superior and
inferior thyroid veins.

Place a sandbag under the patient’s shoulders. Turn his head to the opposite
direction.

Step 1. Make an incision along the course of the sternocleidomastoid muscle
beginning about half an inch from the mastoid process and extending to the
clavicle. The scalpel divides the skin, subcutaneous tissue and platysma
muscle. (Fig. 201.)

During this manipulation the external jugular vein is encountered; ligate
it and divide it.

Step 2. Locate the anterior border of the sternomastoid muscle. Retract it.
Separate the delicate layer of the deep cervical fascia. The common carotid
sheath embracing the common carotid artery, the internal jugular vein and
the pneumogastric nerve will be exposed. The vein is external, the artery
internal and the nerve posterior in position. The vein is bluish in color
and expands with the respiratory movements.

Step 3. Open the carotid sheath in the region of the omohyoid muscle. In so
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doing avoid injury to the vein. Open the sheath of the vein by gcnl.le diss_cc-
tion from the omohyoid below to above the entrance of the facial veins.
Dissect the vein bluntly from its posterior attachments. Avoid injury to
the pneumogastric nerve. Ligate and divide the large venous branches en-
tering the vein (middle and superior thyroid, lingual, facial and occasionally
a branch from the external jugular vein).

Step 4. After sufficient exposure of the vein has been obtained, ligate it doubly
below and divide it between the ligatures,

N
f\.,

o

~

Fic. 201, Incision for ligation and excision of internal jugular vein. Line of incision.

Step 5. Deliver the main trunk of the vein into the wound as high as pf;sSibh.‘:
ligate it doubly with plain catgut above and divide it below the ligature;
ligate branches as encountered. y

Step 6. Irrigate the cavity with normal salt solution. Insert a cigarette drain
to the stump above and another drain into the lower angle of the wound.
Suture the platysma and deep fascia with interrupted plain catgut sutures.

Step 7. Close the wound and dress securely.

CHAPTER 10
SURGERY OF THE FACE

INFECTIONS
CARBUNCLE OF THE FACE

The favorite location for this lesion is the upper lip. Death ensues in
many cases; the fatality is preceded by the formation of a blood-clot in the
cavernous sinus.

One or both angular veins are ligated under local anesthesia as a means of
preventing the spread of the infection.
(Fig. 202.)

The resistance of the patient is suf-
ficient in some cases to control the spread
of the infection.

Caution: If the temperature rises
and edema appears and extends from the
lip to the inner canthus of the eye accom-
panied by suffusion of the eyelids, do not
hesitate—act.

Half an hour before the operation,
administer a hypnotic.

Step 1. Drop castor oil into the eye
and cover the eyelids with damp
gauze so that no jodine can reach the
conjunctiva.

Step 2. Cover the lip with gauze damp-
ened with perchloride solution. The o e,
junction of the nose and check forms in;«ﬁiﬁ;‘:‘:f[ .|X.:R:f';lz‘:‘ n{::?f:‘:h;h‘;::ﬁn',:
the external marking for the angular  Bailey.)
vein.

Step 3. After the area has been analgesized, make an incision about an inch long,
beginning a little below the inner canthus of the eye and extending down-
ward slightly obliquely. Gauze 1 with adrenalin will control oozing,

Step 4. Inject more novocaine about the tissues and expose the levator labii
superioris alaeque nasi muscle through the wound. Carefully separate the
fibers of the muscle in or between which is found the angular vein,

Step 5. Ligate the vein and divide it between ligatures; suture the skin and
apply dressing.

X-ray Treatment of Furuncles and Carbuncles

Considerable has been written lately in the current medical journals of x-ray
therapy in certain types of inflammatory lesions. Especially zood results have
been obtained in furuncles and carbuncles. All authors agree that such lesions
should be treated early and the dose of x-ray must be small.

Furuncles: In acute furunculosis a dose of 100 to 150 “r'

units (in air)
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using a voltage of 74 to 100 kvp, is admini d over the infl 'y area,
blocking out the normal surrounding tissues. By such treatment early unde-
veloped lesions may be completely aborted in 12 to 24 hours. Relief from pain
often occurs in a few hours. In chronic furunculosis better results are had
with a filtered ray. 125 “r" units, 125 kvp, 5-6 mm. of aluminum may be
given once a week for several treatments, if necessary.

Carbuncles do not respond quite so well as furuncles to x-ray therapy.
A somewhat heavier dose is s ed. rarely exceeding 150 “r” units.  Filtered
rays are better because the lesion is more deeply situated.  With this form of
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_Fic 203 Fic. 204

Fic. 203 Patient 39 years of age: swelling in neck: diagnosis, abscess in neck, tuberculous

glands, pussible s B of pus revealed istic findings of actinomy-

cusis.
Fic. 204 Same paticnt after treatment with potassium iodide and radium.

therapy the course is definitely shortened, drainage is increased and pain often
relieved.

Xcrays have no bactericidal effects. The modus operandi resulting in the
changes as a result of irradiation is not definitely known. We do know, how-
ever, that leukocytes and lymphocytes are very sensi to x-rays and as a
result of their premature destruction some type of antibody may be liberated.
or a .mclabolic change occurs which is antagonistic to the invading micro-
organism.

ACTINOMYCOSIS OF THE FACE

As a prophylactic and cure, serotherapy proved unsuccessful in treating
actinomycosis of the face. The iodides administered internally scem to possess
some merit and the internal use of iodides combined with surgery seem to meet
the situation best. So-called “lumpy jaw™ seems to have the best chance for
recovery. The mi confirms the di is. If all mycotic infiltration is
o'blilcmled, a cure may be efiected. If the condition does not yield to conserva-
tive measures (curetment), complete excision should be done regardless of the dis-
figurement it may cause. (Figs. 203-204.)

_p:rk and irregular portions of skin and subcutaneous fascia often harbor
cavities and pus pockets. The infected areas should be incised to the deepest
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points and recesses of infiltration. Soft tissues and sloughs should be cureted
thoroughly and the cavities painted with tincture of iodine. Such operations
may require repetition.

Fic. 205 Fic. 206
Fic. 205. Hemangioma of the face, girl, 18 months of age. 0
Fic. 206, Same patient four years after radium treatment. {Courtesy of Dr. Frank E. Simpson.)

TUMORS OF THE FACE

Hemangiomas are best treated by radium (Figs. 205-206). Occasionally,
epithclioma of the face lends itself much better to the same treatment than to
removal with the scalpel (Figs. 207-208).

PLASTIC REPAIR OF DEFECTS OF THE CHEEK
(MELOPLASTY)

A multitude of operations are advised for the repair of loss of substance
of the cheek from one cause or another. (Figs. 209, 210, 211.) Of these may
be mentioned simple suture, and the use of pedunculated flaps from the frontal,

poral, maxillary or dibular region. Such ions are often beset with
many difficulties. (Figs. 212, 213, 214.) Failures often result from insufficient
blood supply and infection. No given method will suit all cases. Careful selec-
tion is essential. As a type of procedure aiming at supplying nutrition, the
following will serve the purpose:

DEFECTS WITHOUT CICATRICIAL MAXILLARY OCCLUSION
CHEYNE AND BURGHARD'S PROCEDURE
Step 1. Dissect up the cheek freely on each side of the defect. The detachment
should be more liberal below than above in order to avoid undue displace-
ment of the eyelids,
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Step 2. Accurately unite the edges by interrupted sutures,

If this fails, recourse should be had to the following procedure:

Step 1. Outline a single flap having a broad pedicle. Turn the flap for-
ward on its pedicle in such a manner that the skin surface faces toward the
interior of the mouth. It is well to have the pedicle attached a little dis-
tance behind the posterior margin of the defect.

Step 2. At the end of about two weeks, sever the flap. Use any remaining
portion of tissue to cover part of the area from which the flap was taken.
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T16. 207 Fi1c. 208
.. Fic. 207, Epithelioma of the face before treatment with radium.
Fi6. 208. Epithelioma of the face after radium treatment. Clinically well 10 years (courtesy
of Dr. Frank E. Simpson).

Step 3. Cover the external surface of the flap with skin grafts or a superim-
posed flap from the tissues lower down (jaw, neck).

Step 4. Later reshape the angle of the mouth.
In case of large defects resort to

+3e]d ur }dou woay uaxey dey S

ISRAEL'S OPERATION

Step 1. Make a very long pedunculated flap, taken from the neck and reaching
from the front of the ear in the maxillary angle as far down as the clavicle,
if deemed advisable. This flap is to replace the mucosa (Fig. 215).

Step 2. Attach the flap to the margins of the defect with its skin surface facing
toward the interior of the cheek.

Step 3. Close the wound in the neck (Figs. 216-217).

Step 4. Between the second and third week following the previous step, divide
the pedicle and turn it on itself over the raw surface of the healed flap, the
skin side now facing outward. Suture it into place.

Step 5. Reshape the angle of the mouth. 201
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The
severed

OTHER PROCEDURES
1. Pedunculated flaps from the forehead enclosing the temporal artery.
2. Flaps from the arm (Lexer).
3. Flaps from the chest (Hahn),
4. Immediate closure of a defect following excision of a tumor of the
mucous membrane by using the mucous membrane at the base of the tongue
(Weissl—1906) and (Willard Bartlett—1go7).

Fic. 214

p a secondary blood suf

Fic. 213

Fic. 212, Arrested cpit!

Fic. 213. A pedicle flap was raised on the abdomen and attached to the fo

Fic. 215 Fic. 216 Fic. 217

. Fic. 215. Isracl's method of meloplasty. Flap of neck is outlined with pedicle near the mandible;
the flap should extend to the clavicle.

Fic. 216, Freshen margins of gap in the cheek. Tumn the flap in such a manner that its

cutancous surface faces interior of mouth. Suture the flap in position. Close defect in the

neck.
Fic, 217. Cut pedicle after united tissues. Fold flap on itself

'y union of previously < ) 0
so that the raw surfaces face one another; suture folded flap as outlined in drawing.

After

(Courtesy Dr. A.
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5 DEFECTS WITH CICATRICIAL MAXILLARY OCCLUSION
GUSSENBAUER'S OPERATION
This operation consists in dividing the cheek and implanting double flaps
into the defect. This operation can only be successfully used when sufficient
healthy skin is available. The operation is performed in two stages.

was cut from the abdomen

Stage I

Step 1. A portion of skin and subcutaneous tissue, which is slightly wider at
its dorsal end than at its anterior end, is separated upward and its pedicle
placed at the anterior border of the masseter muscle. The cicatricial tissue
is dissected from before backward and the mouth widely opened.

Step 2. The skin flap is turned into the imperfection in such a manner that
its free anterior margin is inside the mouth; its edges are stitched to the
edges of the defect and the deep surface of the flap is sutured to the inner
aspect of the internal pterygoid muscle.

Stage II

Step 3. After about four weeks the pedicle is separated and the posterior part
. 202 of the flap is carried into the anterior part of the defect and sutured to its

Fic. 212
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refreshed margins. In this way the skin surface of the flap is dircf:led to-
ward the mouth, and the exposed raw surface is covered by a superimposed
flap taken from the lower jaw.

INJURIES TO THE BONES OF THE FACE

FRACTURE OF THE UPPER JAW

Direct injury may result in a partially or completely fractured process of
the superior maxilla; the malar bone may be forced into the antrum, or the
jaw may be separated along the midline. The prognosis in most cases is favor-
able, about five weeks being required for complete recovery. Callus !ormnli?n
is slight. Occasionally it becomes imperative to remove the tear duct. Dis-
placement of the fragments often tax the surgeon’s skill to insure alignment so
that a deformity will not result. Remove no fragments unless imperative (in-
fection, necrosis). Have a skillful dentist apply an interdental splint.

LOTHROP'S OPERATION

Step 1. General anesthesia (preferably rectal). Have the patient in a sitting
position.

Step 2. Draw the cheek back from the teeth. Incise the mucous membrane
at the upper margin of the alveolar process to the extent of about an inch,
directing the incision from the canine ridge backward.

Step 3. Separate the bone from the soft tissues of the cheek with a periosteal
clevator.

Step 4. After the fracture-fissure has been located by the surgeor’s finger, in-
troduce a probe into it and with it raise the fractured portion of bone into
its normal position.

Step 5. Where the fissure cannot be located, force the probe into the antrum
immediately over the second bicuspid tooth and raise the broken wall of
the antrum. If the probe does not seem strong enough to accomplish the
desired result try a No. 22 or 24 French male urethral sound, inserting it
on top of the probe which is used as a guide.

Step 6. Introduce one or two small gauze drains into the deepest portion of
the wound; remove the drains in one or two days. Irrigate the mouth fre-
quently with diluted iodine solution or some other mild antiseptic. If the
face is swollen, apply hot, wet boric acid dressings.

Instruct the patient not to touch the affected side or lie on it, in order to
avoid displacing the fragments.

FRACTURE OF THE MALAR BONE

Steps 1 to 3. These are the same as those in the foregoing procedure.

Step 4. Introduce a urethral sound (No. 21 to 24 French) into the apex of the
antrum where it joins the malar bone. Have an assistant steady the
patient’s head while the surgeon holds the sound in both hands, his left
hand serving as a fulcrum holding the sound néar the curve and his right
hand grasping the handle.

Step 5. Exert firm pressure upon the fragment; push it back into its normal
position. Detached portions of bone are removed with forceps.
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Step 1. Locate the position of the affected nerve trunk. Do not incise the
skin.

Step =. Introduce the needle slowly; steadily push it onward toward the nerve
until its sheath is entered; this is usually manifested by a sensation of pain
felt by the patient, which radiates over the entire course of the peripheral
distribution of the particular nerve.

4th nerve

Ophthalmic branch—5th nerve
Motor root

Sensory root
b Maxillary branch
~_ Gasserian ganglion
i
~ Mandibular branch
~_~Temporomalar nerve
-"Buecal branch
__-Stump of extemal
pterygoid muscle
ingual nerve
_-Inferior alveolar
nerve and ortery

Meckel's ganglion~--

Infra-orbital

nerve and adery™

Intemal pterygoid
vscle

Fic. 218, The fifth or trifacial nerve with its various branches. (Davis, Applied Anatomy.)

Step 3. Withdraw the stylet; adjust the syringe to the needle and inject the
alcohol into the nerve slowly and steadily. Detach the syringe and leave
the needle in position for a minute or two and then withdraw it slowly.
Seal the puncture point with collodion or sterile zinc oxide plaster.

OPHTHALMIC NERVE (LEVY-BAUDOIN METHOD)

The first branch of the fifth nerve divides inside the cranium, hence it is
difficult to attack its trunk. The nasal route is scarcely accessible in the midst
of the important motor nerves which surround it. The orbital route is indicated
to reach the frontal and lachrymal nerves. Insert the needle at the external wall
of the orbit at the level of the inferior extremity of the external angular process
of the frontal bone, pass it below the lachrymal gland and follow the
periosteum without injury to the eye or to any important organ. The injection

. Middle meningeal artery
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Drain into the mouth. Order liquid diet for a week and general 5
reat.

ment as in Lothrop’s operation.

FRACTURE OF THE ZYGOMA

The main objective is usually to correct deformity.
Step 1. General anesthesia. Make an incision with its center over th
pressed fragment. e de.
Step 2. Retract the soft tissues from the bone with proper retractors,
Step 3. Replace the fractured fragments of bone by manipulation, .h
erally will remain in position; if not, suture it to the sound part of the b en.
Step 4. Close the wound. Apply dressings in such a manner that no S one,
is exerted upon the incision (opening in the center of the dressin )css ure
uncomplicated cases, healing takes place in about two weeks. Do rin' In
mit the patient to lie on or manipulate the affected side of the face, per-

OPERATIONS ON THE DIVISIONS OF THE TRIGEMINAL
NERVE AND THE GASSERIAN GANGLION

TRIGEMINAL NEURALGIA (TIC DOULOUREUX)

Anatomic Considerations. (Fig. 218.) The trigeminus (fifth
prises two roots (motor and sensory). These are connected to the anterior surf
of the pons Varolii. From here they pass forward on the apex of the petrous mn?cc
of the temporal bone, where the sensory root becomes flattened and joins the con
serian (semilunar) ganglion lying on the apex of the petrous portion of the lempq;:si
bone where it is enclosed by a thin-walled recess of the dura mater (Meckel’s 1;'1\-:)
to which it is partly adherent. From the anterior border of the ganglion arise th
three divisions of the nerve: (1) The ophthalmic; (2) superior maxillary and ( ;
the mandibular. 3

) merve com.

The number of injections necessary for relief depends on the accuracy with
which the alcohol is placed; one injection within the nerve sheath will suffice to
stop the pain at once. An injection near, but not in the nerve is not without valye
because the alcohol undoubtedly diffuses sufficiently to reach it; relief comes after
some minutes or hours but does not last long. Hence it is wise to continue the in.
jections even though the patient is having no pain, until the characteristic
sensory phenomena (pain and feeling of swelling and stiffness in the area sup-
plied by the nerve; 1 in area) e marked action on the nerve,
If pain returns there is no objection to secondary injection.

Treatment by Injection

Usually 8o per cent alcohol is used for injecting the affected nerve and
from 2-4 cc. are deposited directly into the nerve trunk. The object is to de-
stroy the nerve by producing degeneration and absorption in the nerve structure
except its neurilemma. (Figs. 219, 220, 221, 222, 223.)

The site of point of entry of the needle is anesthetized with some local
anesthetic (novocaine 1 or 2 per cent). A special needle of considerable length
and strength is required; it should be graduated indicating centimeters and sup-
plied with a stylet capable of extending to the point of the needle. The attach-
able syringe should be of from 2-4 cc. capacity. (Figs. 224, 225, 226, 227.)
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is made at a depth of 35 or 40 mm., after withdrawing the mandrin. The
patient should have his eyes closed. The needle has some difficulty in penetrating
the outer portion of Tenon’s capsule which is very thick.

SUPERIOR MAXILLARY NERVE (MURPHY'S METHOD)

Step 1. Draw an imaginary line vertically downward beginning at the ex-
ternal angular process of the frontal bone; introduce the needle directly
under the zygoma where this line crosses its inferior margin. The needle
is inserted somewhat upward and inward until it comes in contact with the
back of the superior maxilla.

s = : tion for
Fic. 219. Position of the patient in approach to the branches of the Gasserian Bang

injection treatment. J s
i i
Step 2. Using the maxillary bone as a guide, push the needle on ;’;:" the
point has penetrated about 134 inches (4% cm.) or slightly moré "0 .
surface of the malar bone and has reached the foramen rol""dum‘u
oral approach of the superior dental nerve is shown in Fig. 230, P- 21%*

INFERIOR MAXILLARY NERVE (MURPHY'S METHOD) er edge
The needle is introduced at a chosen point in the middle of the upp of the
of the zygoma and passed directly inward until the squamous pomor;)' these
temporal bone or the great wing of the sphenoid is struck and directed h) outer
passes over the foramen ovale at a depth of 1% inches (4 cm.) from te
surface of the zygoma.
INFERIOR DENTAL OR MANDIBULAR NERVE
This nerve may be blocked as it leaves the skull in the forame
the most desirable point of entry for the needle seems to be inside

n ovale, but
the lowe'



Fic. 220. Points of injection for blocking the v:
nerve (lateral view): I. supra-orbital nerve, 2, |

through the orbit, 4. otic ganglion, 5. pterygopalatine fossa from
lunar) ganglion.

- L

W/

Fic. 221 Fic. 222 Fic. 223

Fx;:. 221, Tic douloureux. Direction of passing ncedle through the check to reach the
Gasserian ganglion. Ac:m‘dmg' to Hartel, the needle is entered at a point about 3 cm. from
the angle of the rr‘mulll and passed upward in a plane that bisects the pupil of the eye.

. Fia 222, Tic doul . Block ia of the second and third branches of the
trigeminal nerve by an external approach. The needle is introduced at the point about the
middle of the zygomatic arch.

FiG. 223. Tic douloureux. Direction of passing ncedle through the cheek to reach the
Gasserian ganglion. Same as preceding lateral view showing the direction of the needle in a
plane that bisects the auricular tubercle (after Hartel).

208

210 SURGERY OF THE HEAD AND NECK

jaw near the lingula. A long needle is used for this injection. (Figs. 228, 229,

230, 231.)

Step 1. The needle should be entered near the canine tooth, directed parallel
to the biting surface of the teeth across the mouth until the bone is reached
after forming a wheal in the mucous membrane over the nerve. The bone
is then followed posteriorly until the needle reaches a point immediately
in front of the trigonum retromolare. '

Step 2. Five to ten cc. of a 1 per cent solution of novocaine-adrenalin solution
is sufiicient to anesthetize the corresponding half of the lower jaw and about
half of the tongue. Insertion of the needle in the mental foramen under the
first and second bicuspid teeth, will produce anesthesia in the anterior
branches of the nerves.

According to Braun, the most direct way of reaching the foramen ovale is
from the outside. By inserting the needle immediately under the border of the
zygoma and carefully observing the suggestions of Offerhaus, the anesthetic solu-
tion is almost certain to be injected into the trunk of the mandibular nerve as
it leaves the skull. After carefully measuring fifty skulls, Offerhaus discovered
that the connecting line of the articular tubercle is anterior to the maxillary joint
and divides the two points a short distance below and usually the same distance
anteriorly from both foramina ovale. Since’ the mandibular nerve is directed
forward and downward after leaving the skull, the intertubercular line inter-
cepts these nerve trunks exactly at the foramen ovale. (Fig. 226, p. 209.)

OFFERHAUS' METHOD

Step 1. A wheal marks the articular tubercle on the side to be injected and a
blue pencil marks the point on the opposite side. With an ordinary com-
pass, measure, externally, the length of the alveolar process of the maxilla
back of the last molar teeth and measure the length of the intertubercular
line with an Offerhaus compass. For instance, if the measurements are §
and 14 cm., the points will be 4.5 cm. from the point at which the needle
should be inserted. )

Step 2. By placing a small cork on the needle about 1 cm. beyond the desired
length the surgeon is able to determine how far the needle should be in-
serted—it should be inserted no further.

Step 3. The needle is inserted in the direction indicated by the points of x}.\e
Offerhaus compasses which have been placed on the head; the patient will
experience pains in the lower jaw at this point. The thick nerve trunk offers
resistance to the needle here although at times it can be penetrated.

Step 4. If the needle has entered the nerve trunk a 2 per cent novocaine-supra-
renin solution suffices; if the needle enters near the nerve trunk 5 cc. are
necessary. Blocking of the nerve often takes place in an instant although
never more than 5 or 1o minutes are required.

FARR'S METHOD

This method of injection of the foramen ovale is supposed to be simpler than
the above,

Step 1. Insert the needle transversely ; a skull which is marked by a sound is
held beside the patient to determine the direction.

nrilcxus'bl:anch:s of the trigeminal (fifth)
nerve, 3. ptery ine fossa
the side, 6. Gasserian (semi-
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Fic. 224 Fic. 225
Fic. 224 Medial and lateral position of the needle for blocking the branches of the first
division of the trigeminal nerve.
F1c. 225. Position of the needle for blocking the second division of the trigeminal in the ptery-
gopalatine fossa through the orbit. The needle is inserted in the inferior orbital fissure.

Fic. 226 Fic. 227
Fic. 226. Blocking the third division of the trigeminal at the foramen ovale. The needle
is directed slightly forward and is inserted at the center of and under the zygomatic arch. It
strikes at first the outer lamella of the pterygoid process, and is then slightly withdrawn and
dirccted backward, where it enters the foramen ovale. 1. Insertion point at the middle of the
lower border of the zygomatic process, 2. foramen ovale, 3. exterior lamina of the pterygoid

process. i )
Fie. 227. Bil 1 blocking by subc fil

across the forchead and the cyebrows.
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Step 2. After being inserted 4 or 5 cm. the needle reaches the pterygoid process
and is then about 1 cm. from the foramen ovale, the movable piece of cork
marking the distance on the needle.

Fic. 228 Fic. 229
Fic. 228. Infiltration blocking of the inferior dental nerve. External approach.
Fic. 229. Infiltration anesthesia of the inferior dental (maxillary) nerve. Intra-oral approach.

Fic. 230 Fia. 231
Fic. 230. Infiltration anesthesia of the superior dental nerve. Intra-oral approach through the
mental foramen.
Fic. 231. Infiltration anesthesia of the inferior dental nerve. Extra-oral approach (at the
mental foramen),

Step 3. After retracting the needle as far as the subcutaneous tissue it is again
inserted at a slight angle to the same depth or deeper. The patient now com-
plains of the usual radiating pains.

C The plexity of this method may be further decreased
by determining the exact depth of the foramen ovale. Farr utilizes both
methods while inserting the needle but directs it back farther than Offer-
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oid process. The needle is

haus in his search for the base of the pteryg decper than the distance

then directed a little posteriorly and .5to 1
first figured. Undesirable secondary effects such as }l;mn:omn. etc., need
i is inj from without.

be feared if the foramen ovale is injected i i )
i X: :ase the injection of alcohol or other substance (osmic acid) fails
to relieve the symptoms, neurectomy is resorted to.

Neurectomy
NEURECTOMY OF THE SUPRAORBITAL NERVE .
Step 1. Locate the supraorbital notch or foramen. Ma}):c a horizontal incision
rallel to and a little below the eyebrow. (Fig. 232..

Sl:pp; Separate the fibers of the orbicularis palpebrarum muscle. Rclmclh llhc1
divided tissues and expose the nerve as it passes through the supraorbita
notch. ! Y y )

Step 3. Isolate the nerve for a short distance. Seize the undivided nc.r\c trunk
with a pair of narrow bladed hemostats and twist the l‘lcmo.slal in suc?x a
manner that the nerve is wound round it. Reverse the direction .o{ rotation.
Work slowly. Repeat the procedure as often as is necessary until all of the
peripheral portion of the nerve and a section of its central part are avulsed.
Close the wound. Dress. (Fig. 232a.)

NEURECTOMY OF THE INFRAORBITAL NERVE

Anatomic Considerations. The superior maxillary nerve originates at the
middle of the Gasserian ganglion. It passes horizontally forward and leaves the
<kull through the foramen rotundum of the sp}mnoid bone. It crosses l}w spheno-
maxillary fossa. Here it becomes the infraorbital nerve and enters the mh:anrhual
canal of the superior maxilla through which it reaches the face to break up into ter-
minal branches. To locate the infraorbital foramen, draw a line from the supmorl.mnl
notch to the interval between the two lower bicuspid teeth. About hall an inch
below the lower margin of the orbit and along the line described, the infraorbital
foramen is located. The nerve may be resected (a) at the infraorbital (oranujn
or (b) at the foramen rotundum (more difficult to perform but more satisfactory in
results).

RESECTION OF THE INFRAORBITAL NERVE AT THE INFRAORDITAL FORAMEN

Step 1. Raise the head of the patient on a sandbag or pillow. Turn the head
slightly toward the affected side. Locate the infraorbital foramen as sug-
gested above.

Step 2. A slightly curved incision about half an inch in length is now made
running parallel and close to the lower margin of the orbit. The incision
is slizhtly concave: it is dissected upward and is so planned that its center
will cross the infraorbital foramen. (Fig. 232b.)

Step 3. Divide the orbicularis palpebrarum muscle in a direction parallel to its
fibers. The levator labii superioris (caput infraorbitale) is now exposed
and it also is split in the direction of its fibers.

Step 4. Elevate the periosteum from the floor of the orbit exposing the infra-
orbital nerve in its canal. As it Jeaves the infraorbital foramen the infra-
orbital nerve divides into a number of branches. Seize the nerve in a nar.

Supraorbital nerye
# and artery exposed

’ Relation of Supra.

> orbital notch to
// 5 y ) cornea
¢

Periosteuam ¢levated from floor
of orbit exposing infraorbital
nerve in canal

Relation of
\ infraorbital
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row bladed artery forceps and by traction and torsion extract as much of its
trunk from its bony canal as is possible. With the patient at ease a great
portion of the nerve may thus be avulsed.

There is often considerable hemorrhage due to injury to the infraorbital
artery and vein. An adrenalin tampon will control the bleeding.

Step 5. In order to prevent a recurrence of the neuralgia, plug the bony canal,
with a bone peg, silver screw, etc. This operation is not so successful as the
removal of the nerve. This may be accomplished at the foramen rotundum.
With the nerve, Meckel's (sphenopalatine) ganglion is also removed.

RESECTION OF THE INFRAORBITAL NERVE AT THE FORAMEN ROTUNDUM
(See Fig. 218, p. 206.)

Step 1. 'ln this procedure the nerve must be followed up through the superior
maxillary bone to the foramen rotundum. Make a Kocher incision; this
commences just below the inner edge of the infraorbital margin and runs
?hltq'ucly downward and outward to the lower angle of the malar bone. The
incision should be ample enough to give good exposure of the anterior sur-
hlc’e_ of the superior maxilla from the canine fossa to the lower margin of the
orbit.

Step 2 Separate the fibers of the levator labii suspensoris (caput infraorbitale)
Expose the nerve at the infraorbital foramen as in the previous operation.

Step 3. Surro.und the nerve with a ligature for identification and traction, Clcar‘
the anterior surface of the superior maxilla of muscles and

Internal manillory arter

pre. ,' feramen to
orbit
\
¢
Fic. 232. a. Ni of the bital nerve; b. of the infraorbital nerve.
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NEURECTOMY OF THE THIRD DIVISION OF THE TRIGEMINAL (FIPTH) NERVE
Anatomic Considerations. (Fig. 233.) The third or inferior maxillary
(mandibular) division of the fifth nerve leaves the skull through the foramen n\:ale
and divides into two main branches, the anterior (smaller) giving off the following
branches, the masseteric, buccal and external pterygoid. From the posteriot (larger)
the following branches are derived, the auriculo-temporal, lingual and inferior deptal

f
Motor division of mandibular nerve
Deen temporal branches
Semtory dison of mandibelor nerve

" \

Tntecnal plarygoid nerve \/
Chorda tympant G
Middle maningec & -mm'\\‘ ~2N

7 Buccl branch
m".n el
Auwicvlo-temperal nerve —. Buecinator
Suparicial temporal otery . Cotodge ol

Mylo-hyoid nerve.

Slep. 4 S'Mscl away a square opening, the sides of which should be about an
{nch.xn length.  This opening is so planned that the infraorbital opening
is slightly belm\: the center of the square and the upper edge is to be jus:
Lelow the margin .nl. the orbit. During the chiseling watch the nerve con-
stantly and avoid injuring it. It is left hanging through the opening

There usually is considerable oozing after the antrum of Highmore is
o;;enmll,. I‘alck the wound with small cotton tampons dipped in 1:1000
adrenalin solution. 1) i i i ing
e o not proceed with the operation while oozing con-

Step 5. When the field is clear, illuminate the ai i

) rea with -mil
move the lower wall of the antrum with a fine ¢l e

= chisel.
it be torn, the guide for further steps will be Jost. sttt

Step 6. After the entire floor of the infraorbital can:
as far back as the posterior wall of the antrum,
is created on the posterior wall of the :mlmm.'
through the openings made.

Step 7. Dry the field. Pull the nerve taut; trace i
Identify Meckel's (sphenopalatine) ganglion. gr:t:pu:;:::::“wﬁl:“ndm‘h
of forceps near lhe. foramen rotundum, pull it out forcibly or divid, aﬂP"l‘;;
at the foramen with a pair of scissors, In cither procedure thy e l"ls'
will come away with the trunk of the nerve. Pull the nerve :u?:f :::

foramen as much as possible. Attend 1 i
" 3 o hemostasis, i
Drain. Close the skin wound. Dress. ety

al h.:ns been chiseled away
a slightly smaller opening
The nerve now protrudes

Pesotid gland —

External ~

corcid ooy
Mylo-hyoid neeve =

P

i partially
Fic. 233, Dissection showing mandibular nerve and its branches; mandible bas bect
removed, exposing inferior dental nerve in its candl.

(alveolar). Oftentimes,in neuralgia of the third division of the trigeminal BEVCS g
fails and removal of the Gasserian ganglion has to be resorted to. Iy conjointly
inferior dental nerves have a close surgical relationship. Th!)'.‘f‘ [z hey wngdd“
involved if either of them is affected by neuralgia. Their excision may

as part of one operation.

. lace the

Step 1. Make a curved incision around the angle of the ja¥: 21’& facial

supramaxillary branch of the facial nerve downward. Respec

artery. “‘u
Step 2. Separate the masseter muscle with a periosteal elevator and ’“g“ of the

of the knife. Trephine an opening in the center of the ascending I w

inferior maxilla (Velpeau's rule). If necessary, the trephine by 3

be enlarged with appropriate rongeur forceps. Pull out the nerve

it about a clamp. (

The nerve may also be reached by exposing the mental foramet G




a

o)

Foramen mentaic
i line with 2nd

Y = ”
bicuspid tooth
——— e
l s
— el 4

Method of pulling nerve out 3
by wwisting about clamp <
& .
Facial avtery to be considered ':?

Approach Le inf.
alveolar n.thru trephine
opening in mandible e

Fic. 234. Neurectomy of the inferior maxillary (mandibular) nerve.
210

SURGERY OF THE FACE 217

in line with the second bicuspid tooth. This approach, as will be seen, produces
more or less scarring. The nerve may be reached through an intraoral approack.
This is technically more difficult, of course, but in many respects preferable.

INTRAORAL APPROACH

Step 1. Open the mouth of the patient widely with suitable mouth gag. Good
illumination is essential. Transfix the tip of the tongue with a stout linen
suture. This is to act as retractor. Keep the tongue out of the field of
operation. :

Step 2. Make an incision one inch long running parallel with the anterior
border of the ascending ramus of the mandible. Separate the mucoperi-
osteum from the bone.

Step 3. Expose the inferior maxillary (mandibular) spine, situated above the
commencement of the inferior dental (mandibular) canal,

Step 4. With a fine, blunt-pointed scissors detach the long internal lateral
(sph andibular) lig; which is attached to the mandibular spine.
Step 5. Behind this, identify the inferior dental (alveolar) nerve. Bring it into
the wound with a hook. Keep the field dry. (Plug with adrenalin tampon
until oozing stops.) Remember that the nerve lies in front of the inferior

dental vessels. Avoid injuring these,

Step 6. Avulse or excise the nerve. The wound is permitted to heal by granula-
tion,

Tic douloureux frequently recurs after even the most extensive excision of
the nerve-trunks involved. Keen and Spiller have shown that marked degenera-
tion is present in the Gasserian ganglion. When injections or even neurectomy
fails to be followed by relief, the Gasserian ganglion should be removed.

REMOVAL OF THE GASSERIAN GANGLION

Anatomic Considerations. The Gasserian ganglion (gangli il e)
nerve-fibers and cells lie in a slight depression on the apex of the petrous portion of
the temporal bone. In shape it is a flattened crescent with its convexity forward,
measuring from 1.5-2 cm. in width and about 1 cm. in length. The surface of the
ganglion presents an irregular longitudinal or reticular striation. From the anterior
expanded convex border of the ganglion arise the ophthalmic and maxillary nerves and
the sensory portion of the mandibular nerve while its narrow concave posterior margin
is continued into the sensory root of the fifth nerve. The ganglion lies in Meckel's
space (cavum Mecklii), a cleft produced by a delamination of the dura mater, and
comes in relation internally with the cavernous sinus and the internal carotid artery.
Beneath, but unconnected with it, are the motor root of the trifacial and the great
superfieial petrosal nerve. In structure it bles a spinal ganglion, being composed
of the characteristically modified neuroncs, from whose single processes proceed the
peripherally directed dendrites and the centrally coursing axones. In addition to the
three large trunks given off from the anterior margin, the branches of the Gasserian
ganglion include some fine meningeal filaments which arise from the posterior end of
the ganglion and are distributed to the adjacent dura mater.

HARTLEY-KRAUSE OPERATION
Shave the patient’s head and prepare it as outlined under operations on the
brain. The face and external auditory meatus are also cleaned and asepticized
thoroughly. Pack the external auditory meatus with iodoform gauze. (Fig. 219,
p. 207.)
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Step 1. Make a curved incision beginning on the zygoma immediately in front
of the tragus. The convexity of the incision is directed upward; it ends
on the zygoma at a point about one and one-half inches in front of its start-
ing point (Fig, 235). The flap thus outlined is about 2% inches in height,
2 inches wide at its broadest part, and presents a pedicle about 1% inches
wide. Attend to hemostasis. With chisel and mallet, a gouge with V-shaped
cutting edge or an electric saw or, preferably, with a Jentzer trephine,
divide the skull along lines corresponding to the wound. Turn down the
flap consisting of the skin, temporal muscle, periosteum adherent to the
bone and the bone. Break the bridge of bone opposite the pedicle. The
soft parts act as a hinge. The line of fracture at which the bone-flap is re-
flected is opposite the zygoma, therefore at a higher level than the base of

the skull. With rongeur forceps
bite away the bone immediately
below the opening in the skull,
until the true floor of the middle
fossa of the skull is reached. This
removal of bone after the bone-
flap has been reflected is an ex-
tremely important step in the oper-
ation.

With the finger, quickly sep-
arate the dura from the base of the
skull until the foramen spinosum
and middle meningeal artery are
reached. (Fig.236.) Fedor Krause
recommends quick work with the
finger, this being without danger
and producing less venous lzlccd-
ing than slow separation with a

cisioEm{:r‘“', , Hartley-Krause operation. In-  blunt raspatory. Ho“:ever, this

ganglion. L ealiotitieGasieran step is followed by brisk venous

bleeding; control it by gauze pres-

sure. When the foramen spinosum is reached, gently lift up the brain,
covered by the dura mater, with a spatula bent at a right angle.

Pussep made the important observation that when the patient’s head
is hanging downwards and somewhat to the side, the brain recedes, the
wound cavity thus becomes wider and it is no longer necessary to retract the
brain with a spatula. On the other hand, with the head in this position, the
venous bleeding is more profuse. Retract the brain sufficiently to afford
good exposure of the deep structures.

Step 3. The middle meningeal artery is ligated doubly and divided. The artery
often runs in a deep groove or even in a canal in the skull and may be, and
often is, torn while the bone is being removed. In such event, control the
bleeding by packing the foramen with a thin strip of gauze or with Horsley’s
wax. Separate the dura mater further from the bone with a blunt instfu-
ment in the direction of the ganglion. Bleeding at this step is usually brisk

R
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but packing with gauze against the bone for a few seconds will usually
control it. :

Step 4. When the ganglion is reached, recall that its upper surface is often
firmly adherent to the dura; separate it by blunt dissection. Should the
dura be opened while separating the ganglion, cerebrospinal fluid will issue,
but this is of no importance. Seize the posterior portion of the ganglion
transversely with the jaws of a hemostat. Identify and outline the second
and third divisions of the fifth nerve; divide them with a tenotome at the
foramen rotundum and ovale, respectively. Do not attempt to isolate the
first division of the nerve because it is closely united with the cavernous

Gasserian
gang Lion

B T
(N
E
5 P
Fic. 236. Extradural exposure of the Gasserian ganglion.
sinus which may be injured. Bleeding accompanying the division of the

second and third divisions of the nerve is easily stopped by pressure or by
boring a blunt instrument into their foramina. With the forceps previously
applied to the ganglion, make traction along the axis of the nerve. This
pulls the ganglion out and with it a longer or shorter portion of its root
is delivered.

Step 5. Replace the brain. Suture the temporal osteoplastic flap into place.
Provide drainage, if deemed advisable. Dress.

Step 6. For several weeks after the operation, danger threatens the eye of the
side involved. Being rendered anesthetic it is subject to injury (dust, con-
tacts, etc.); it should therefore be kept protected and clean by means of
boracic acid lotion. The eyelid is closed by one or two sutures so placed
that while the eye is closed the boracic solution may still be applied. Re-
move the sutures from the eyelids after two or three days. Protect the eye
by a watchglass-shield held in place by adhesive plaster.
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Comments. Should threatening hemorrhage ensue dur::egs stl::‘ do[:‘e:p
tion, suspend the operation. Pack the wound with .gauzel; Sedimie s
the patient in bed for a few days. Resume the operation “{, e'n'ured S
of the.patient warrants it. Should the cavernous sinus be 1'1’ ected'by
removal of the ganglion, the gush of blood can alwa.ys be'ea\s’le ry iy
gauze pressure because the blood-pressure In the sinus 1s y

ABBE'S OPERATION o
In order to avoid the dangers of hemorrhage, shock :m.d prolon{;iz: op;-‘{r:t;r-,
Abbé has given up attempts formally to resect the Gasserian gar(xig the;‘ Seis
forms an intracranial neurotomy or, preferably, ncureclomy, anbb e
reunion of the divided nerves by interposing a layer of thl'n ru e e cxiernal
lessen hemorrhage from the middle meningeal nrler):, Abbé llgl.;ms L ey
carotid artery just above the thyroid, although Cushing and g]l e(;?n Kl
fit from ligating the external caro;id( artt.cry,l)because most bleeding
tep 1. Ligate the external carotid (optional). N
g:eg 2. )-lfke a straight incision in the temporal fossa above lge zz'gorlr;lne ; :Elll;:
the temporal muscle, scraping it widely from the bone, and en ;r e
by a small trephine opening, rapidly enlarged by rongeurs to 1,2
iameter. . .
Slcpdl:. cI*:'):tpose the second and third branches from the Gasserian gang}:or; ;:3
the foramina. Seize each at the foramen by a narrow clamp, (i;ni) i ,k »
resect a half-inch, or tear it from the ganglion; push the dura well back be-
foramina. . . .
Stepy:?dxl:ﬁr bleeding by pressure, and spread over the bone a piece of sterile
rubber tissue (sterilized in bichloride solution :fnd washec:] in saline), r]nfo!'c
than enough to cover both foramina, one inch wide b_y an inch and a l:ia in
length. This must be pressed upon the bone by a strip of gauze packed over
i uple of minutes. .
Stepnsfor\:lhi‘:\ ‘l)he gauze is removed, the rubber tissue lif:S in close contact with
the skull and the dura is allowed to settle down to its Plnce upon it. T.hc
wound is then closed by a few fine catgut sutures and drained for a day at its
lower angle. 4 g
G. R. Fowler recommends Crile’s plan of temporary occlusion of both com-
mon carotids as a useful procedure. Abbé’s operation gives. e'xcellent results fmd
seems preferable in every way to the more formidable excision of the ganglion.

Exposure of the Gasserian Ganglion and the Three Divisions of Fifth Nerve
by the Direct Infra-Arterial Route (Cushing’s Method)

Step 1. The head is shaved and the patient laid on one side and supported by
a pillow. The surgeon stands at the side of the head either in front of or
behind the patient and his assistant opposite. The zygomatic arch is out-
lined. A horseshoe-shaped incision is made, the ends of the two limbs
extending to the outer and inner ends of the zygomatic arch about 4 cm.
apart and the upper part of the convexity reaching about 5 cm. above the
zygoma. The temporal vessels are secured.

Step 2. A second horseshoe incision, somewhat smaller than the first, is made
through the temporal fascia; its base passes through the periosteum along
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Step 4. Make an incision with a 3 cm. trephine in the prominent portion of
the sphenoid wing exposing the dura in the middle fossa of the base of the
skull at a point to the outer side of and about midway between the foramina
ovale and rotundum—near these foramina and below and to the outer side,
the middle meningeal artery emerges from the foramen spinosum.

Step 5. After carefully detaching the dura from the bony wall of the middle
fossa, the Gasserian ganglion and its three branches are exposed. Meckel’s
cavity, which should be recognized and opened before contacting the Gas-
serian ganglion and its branches, is incised along its outer aspect between the
second and third nerves where they enter their foramina. The upper part
of the roof of Meckel's space is gently opened by blunt dissection exposing
the ganglion and its second and third branches upon the floor of this space.
The floor is now detached from these tissues by blunt dissection until the
ganglion is lifted from it. The dura is dissected on the inner side toward the
first division where it contacts the cavernous sinus and sixth nerve. With
blunt hooks, the second and third divisions are stretched and divided close
to their foramina. With forceps, the body of the ganglion with the origins
of the first, second and third divisions is torn out.

Step 6. Avoid wounding the middle meningeal artery. Temporary packing
controls hemorrhage from the cavernous sinus, small arteries and veins. The
?vound_ is closed entirely if continuous packing is unnecessary; the structures
including the zygoma, are sutured back into normal position. The eye is’
lglieved from all pressure by a rubber Pprotective.

omment. Serious hemorrhage is avoided by a roachi i
from below the middle meningeal artery. The n{cegfi:;'aol; :gb;?l:j::eg:;:n
is less here than in operations which reach the ganglion through the temg-
poral fossa because of the small size and protected locality of the openin,

through the skull. The ganglion should not be removed until it hal: be .

freed from the envelope of reflected dura which should be done first froen

above .thl.xs. lessening the danger from hemorrhage. Oftentimes the' six$

nerve is n_uur‘ed when the ophthalmic division of the nerve is freed; o

count of ‘xts intimate relation, the sympathetic nerve is always lu:rtn :C-

Ehe" acfxfients are rarely serious. Sometimes the zygoma is not sut' \l;

into position but is permitted to settle into a less prominent positio:r:s

the muscles of mastication atrophy. Ligati i i
EARERS s of o G y. gation of the middle meningeal

NEURECTOMY

Acoustic Nerve

This is on occasion resorted to in intractable Méniére's di

LR 2 < Méniére’s disease, Tt i
sectioning.the eighth d - It consists of
i to.x ghth (auditory) nerve. Local or general anesthesia may be re-

Step 1. Make a curved incision (Fi ing i
! s 8. 237-A) having its convexit Vi
situated low over the occiput on the affected side. (Dandy,) yBlg;?::;i‘ afxd
cision laterally at the level of the tip of the mastoid process, curving up:ral:;

and then medially and down idli .
beginning. The )r’mmﬂmm ward to the midline to a point on a level with jts

fl nedil
and retracted downward, ap thus obtained is freed from the bone
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the outer aspect of the zygoma, mesially. With the exception of &
osteum along the attachmcn_t <.>f the masseter muscle, the 2ygoma e per,
of its periostéum through this incision. With a Gigli saw, divide lhls freeq
matic arch at its inner and outer ends after first drillin ez

" B on each g;j, Bo-
saw-cut as a preparation for future ligatures. side of the

Fic. 237. Intracranial scction of auditory nerve for Méniére's disease. Complete divisicn
of the eighth nerve, avoiding injury to the underlying facial nerve. A. Scalp incision for intra-
cranial exposure of the fifth, cighth and ninth nerves. (Dandy.)

Step 3. Divide the temporal muscle down to the bone along the line of the legs
and convexity of the preceding horseshoe incision and turn the flap of soft
parts, with zygoma attached, downward, retracting it in order to expose the
zygomatic crest (infra-temporal ridge), the lower part of the temporal fossa
and the starting point of the pterygomaxillary fossa.
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Step 2. Make an opening in the occipital bone of about 1% inchgs in diamele_r
over the posterior fossa of the skull and just medial to the mastoid bone. This
affords the most direct approach to the cerebellopontine any,tle. ) ;

Step 3. Make a dura flap by an incision corresponding to that in the skin. Mul-
tiple radiating incision may, on occasion, be resorted to. b

Step 4. Expose the cisterna magna and the lateral cistern; Puncture.lh& ‘d‘: :
an appropriate needle and evacuate the contents by suction. This affor
greater operative field and greatly facilitates retraction of the cerebelluﬂ_l-buI

Step 5. Retract the cerebellum, gently, medially; expose the seventh, €8 cli-,
ninth, tenth and eleventh basal nerves. The seventh (facial) nerve 'Sl l:::r i
cally covered by the eighth (acoustic) and cannot be seen until the 'ﬂrd i
lifted from it by a small hook. The acoustic nerve is lifted gently lll“""'auslku_5
backward well away from the underlying facial nerve and. then the acc‘l)eafnss
is divided using a fine-pointed knife (Fig. 237-B). Sometimes, when S i
is not complete, an attempt is made to cut only the vestibular par
nerve leaving the auditory portion intact. ¢ adial in

Step 6. The dura may be closed or left open. It is never clos'cd if radi No duas
have been made. The muscle, fascia and skin are closed in layers.
are used. . the
Comment: Anomalies of the bloodvessels may add diﬁcull::r;ornm

operation., Exposure of the eighth nerve may be hindered.by an ai .

the cerebellum which may cross it and even supply it rtage- tw:x.d sever

sionally a branch of the auditory artery may lie within the nerve ermanents
ing it will result in annoying hemorrhage. Temporary, and even‘:e seven
facial paralysis may ensue. This may result from trauma to cump of ¢
nerve during manipulations or from pressure by the swoll_e“ L empordy

eighth nerve. Vertigo is, as a rule, abolished by this operation- ver, MY J

unsteadiness or dizziness on suddenly moving the head, h?rv-l,emitus js not

present following surgery but this gradually disappears. d‘

always completely relieved but it is usually favorably modified:

cisions

Neurectomy of the Glossopharyngeal Nerve e

Division of this nerve is performed for glossophary ngeal nel;:z;cnef
cranial section of the nerve is the procedure of choice because hel'eerve is ob
the nerve is impossible and because possible injury to the vagus ™ b
For these reasons the extradural route is not used. are of the ¢
Step 1. The nerve is exposed by the same steps as for §rpes and

nerve, . he ninth, tenth The
Step 2, As the cerebellum is gently retracted medially, e| r forame® o

eleventh nerves can be seen converging toward the jugt ﬂmm. in dis™

most anterior of the three is the ninth nerve. It i_-“ aboll;“‘up by

and leaves the skull through a separate canal. It is caug e ey

small hook and divided, using a fine pointed knife or 5C1s; the durd wh!
Step 3. The wound is closed in layers with the exception ©

usually replaced and left alone.

Intrd
jonof

viated



CHAPTER 11

SURGERY OF THE SINUSES AND TONSILS

OPERATIONS ON THE SINUSES
FRONTAL SINUS
Extranasal Approach

There are enormous individual variations in the size and shape of the frontal
sinuses, hence no operation should be undertaken here without a stereoscopic
x-ray study. There are two methods of approach to the frontal sinuses: intra-
nasal; extranasal. The intranasal approach is more dangerous than the extra-
nasal route (limited space; distance of operation field). As a matter of fact the
only advantage of operating intranasally is that the disfigurement resulting from

Fic. 238 Fic. 239 F16. 240
Fic. 238. Killian's operation on the frontal sinus. Direction of incisions in the periosteum
v overlying the fromtal sinus.
Fic. 239. Periosteum reflected, bone exposed ready to be chiscled open.
Fi6. 240. Sinus opencd.

the surface approach is avoided. Most modern surgeons abandoned the blind
intranasal approach to the frontal sinus in favor of the external approach.

THE KILLIAN OPERATION .
This is indicated in frontal sinus suppurations especially if complicated by
disease of the ethmoid. It exposes and drains the frontal sinus by the external

route. Local anesthesia. (Fig. 242.)

Step 1. Make an'incision down to the bone extending along the whole length
of the eyebrow just above the orbital margin. Continue the incision at its
inner end down the middle of the nasal process of the superior maxilla
(Fig. 238).

Step 2. Make two incisions in the periosteum (Fig. 239). The upper one is
to be about 6 mm. above and parallel with the supraorbital margin and ends
over the glabella; the lower one corresponds with the skin incision running
along the supraorbital margin. Enter the sinus with a chisel and mallet.
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Step 3. Make a furrow with the chisel and mallet through the bone immediately
above and parallel to the margin of the orbit; with forceps remove the whole
anterior wall of the frontal sinus above the furrow (Fig. 240).

Step 4. Clear out the sinus and remove its mucous membrane thoroughly.

Step 5. Standing behind the patient and having good illumination of the field
?f operation, make an opening with the chisel in the floor of the sinus avoid-
ing injury to the supraorbital arch. After the opening is made remove the
rest of the floor with a bone forceps.

Step'6. Resect the frontal process of the superior maxilla and the rest of the
floor of the sinus.

Step 7. Resect the anterior and middle ethmoidal cells and the respective parts
of the middle turbinates because these structures are usually also affected.

Step 8. Irrigate the wound with salt solution. Close the wound. Provide
drainage with a rubber tube passing from the temporal end of the incision
down through the external orifice of the nose.

Fic. 241 Fic. 232

Fic. 241. Oral operation on the maxillary sinus. Kiister's operation through the alveolus.

Fic. 242. Method of block anesthesia of the frontal sinus. The isolated point on the cheek
indi infil locks for i on the maxillary sinus.

MAXILLARY SINUS
Empyema of the Antrum of Highmore (Maxillary Sinus)

Maxillary antrum suppurations usually result from propagated infection
from the stump of a decayed tooth in the upper jaw or from an intranasal infec-
tion (Fig. 241). If dental, such an abscess may be temporarily drained by the
extraction of one of the premolar teeth or, if nasal in source, by a drainage tube
introduced from the nose into the sinus.

NASAL APPROACH TO THE MAXILLARY SINUS
Step 1. Local anesthesia suffices (Fig. 242). Puncture the nasomaxillary wall
through the interior of the nose with a trocar. The point of the trocar (Fig.
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243) should be turned outward, touching the nasal wall of the antrum
under the inferior turbinate bone.

Step 2. Exert steady pressure until the instrument enters the antrum. Permit
the pus to escape and wash out (irrigate) the antrum. If the opening is in-
sufficient to allow free drainage, a window may be created with biting

Fic. 243. A, Anesthetizing inferior meatus; applicator under inferior turbinate. B. Plunging
trocar into maxillary sinus. C. Diagrammatic section showing trocar in maxillary sinus.

forceps. Sometimes a part of the inferior turbinate may have to be removed

to facilitate free drainage.

Vail’s intranasal operation consists of making a rather large circular open-
ing in the naso-antral wall by means of the Vail saw. The steps of the Vail opera-
tion are as follows:

Fic. 244 Fic. 245
Fic. Resection of the middle turbinate. !
Fic. 245. Removal of nasal :-‘aﬁl afemz;illary sinus with Wagner's punch forceps. Insert:
Opening of a sinus with chisel.

Step 1. The mucous membrane covering the naso-antral wall and the inferior
turbinate bone is completely anesthetized by local application o(. cocaine.
Step 2. The anterior part of the inferior turbinate is now removed with a curved

scissors. (Figs. 244-245.)
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Step 3. The naso-antral wall is punctured at a low point with a perforator.
Step 4. The point of the instrument is introduced into the puncture, and an oval
opening is made. The size of the aperture can be regulated by the surgeon
and should be large enough to allow the removal of granulations which have
a tendency to close the aperture.
In chronic cases more radical procedures are called for.

EXTRANASAL ROUTE (CALDWELL-LUC OPERATION)
Step 1. Use general anesthesia. Pack the cheek and mouth with gauze. Raise
the upper lip and make an incision through the mucous membrane about
Y% cm. below the gingivo-labial fold (Fig. 246). Cut down to the bone. Re-
flect the mucoperiosteum upward. Expose the canine fossa.

Fic. 246 Fic. 247
Fic. 246. The Caldwell-Luc incision for operation upon the maxillary sinus.
Fic. 247. Caldwell-Luc operation on the maxillary sinus. The nasal wall of the maxillary
sinus is broken through below the level of the attachment of the inferior turbinated bone.

Step 2. The bone forming the front wall of the upper jaw is then opened up
by means of hammer and chisel, gouge or small trephine and freely removed
by enlarging the opening with rongeurs to the extent of about half an inch.
A counter opening is-made from the inner wall of the antrum into the nose,
making a hole into the latter cavity large enough to allow the passage of the
tip of the finger (Fig. 247.) Free bleeding usually ensues immediately after
opening the sinus; it is promptly controlled by adrenalin packing.

Step 3. The cavity is cleaned of pathologic products (curetted) and is tightly
packed with gauze; the end of the gauze pack is brought out through the
nostril and the cheek is allowed to fall into position without any sutures.
The gauze is allowed to remain in place for one or two days and is then
loosened gradually by irrigation with peroxide of hydrogen until the dis-
charge ceases.
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Generally, three operations are made use of for suppurations in the antrum of

Highmore; these vary according to the drgre: of suppuration:
1. Tapping the antrum through the alveolar process. ;
2. The radical operation, as outlined above, in which the antrum is exposed
through the canine fossa.
3. Drainage through the nose, here a por!
inferior turbinate are taken away.
Intranasal Operations on the Frontal, Ethmoid and Spheno

Anatomic Considerations. (Fig. 248.) The ethmoid cells consist of nu-
merous thin-walled cellular cavities, duplicated within the ethmoid bone on either
side, placed between part of the orbit which forms its outer wall and part ol' ll:_n

- nasal fossa which forms its inner wall. These cells are developed when the indi-

ik
; 2
Frontal sinus™~——__ (/‘ /
S\ \ .
7 ';7" ( \
~Sphenoidal sinus
&
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2
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Fic. 248, Nasal septum viewed from left side; mucous membrane has been partially removed.
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vidual is five years of age. They are surrounded, superiorly, by joining \\'|l_h similar
cellular cavities which bound the ethmoidal notch of the frontal; posteriorly, by
joining with similar cellular cavities which consist of the sphenoidal turbinated bones
and the orbital processes of the palate bones; anteriorly, by joining with the lgcnmnl
bones and the nasal processes of the superior maxillae; below, by joining with the
superior maxillae. .

Descriptions of the ethmoidal cells vary; they are sometimes said to consist
of three groups, walled off from each other, viz., anterior, middle and posterior; at
other times they are said to consist of an anterior and posterior group. Independent
openings or a common opening connect the anterior and middle cells with the fore-
part of the middle meatus of the nose. The frontal sinus communicates through the
anterior ethmoidal cells by way of the common infundibulum cthmoidale; when the
communication is by a single opening, with the middle meatus. The posterior part
of the superior meatus communicates with the posterior ethmoidal cells or some-
times with the sphenoidal sinus. On a few occasions the ethmoidal sinuses com-
municate with the maxillary sinuses. «

Remove the anterior end of the middle turbinate.

Step 1. With a long-handled curet, enter the agar nasi cell which is situated
just anterior to the anterior attachment of the middle turbinate. With a
backward-downward motion, remove all of the cthmoid cells as far back
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A double curette removed the ethmoid cells.

s been removed.

anterior end of the middle turbinate bone.

Fic. 253 Opening of

Fia. 250. Removal of ¢
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as the sphenoid, care being taken to remain lateral to the midd], -
to avoid entering the cribriform plate. (Figs. 249-250,) ¢ turbingye,
Step 2. The middle turbinate will then be hanging loosely in (b
be removed with a snare. The remnants of the ethmoid cells
are gently curetted until the orbital plate is felt to be perfectl, s-’md muy
Step 3. The curet is now directed against the ascending Pﬂme:sya ':‘Ioﬂlh.
rior cells removed. This gives an opening to the nmo,fm’m‘_”“d the ang.
probe can be passed into the frontal sinus. With a Goode i uct anq
frontal duct can be enlarged. Care is taken to rasp forward up{ the nag,.
prevent a stenosis of the duct and intracranial complications nly so as 1,
Step 4. When the ethmoid is completely exenterated, the (ro;n
sphenoid can be easily seen. (Fig. 251.) The ostium is now
a curet and the entire anterior wall taken down with » spl
(Figs. 252-253.) Some operators prefer a burr for this procedy
be taken to avoid injury of the sphenopalatine artery which
lower border of the anterior wall. Anomalous intern:
occasionally found traversing the sphenoid cavity,
Step 5. When this operation is completed, it is best left unj
presence of moderate bleeding, a light vaseline gauze pa
should be removed in 24 hours.

e nose and can

t wall of (pe
enlarged with
henoid punch,
re. Care myg
Tuns along the
al carotid ar!critg are

packed, but in the
ck is inserted; yhjs

External Operation on the Ethmoid and Sphenoid Sinuses

Step 1. This operation can be done under general or local anesthesi:
eral anesthesia is used, a tampon is inserted into the nasopharynx
the blood and debris from entering the trachea and bronchi,

If local anesthesia is desired, sufficient premedication is given,
eyelids are closed by a marginal suture of horschair. One per un; (i
caine solution in a syringe carrying a long needle is used. This js ins:ovo-
through the upper lid and follows the superior medial bony border o[r:;d
orbit for about 1% inches. Injection is slowly made on the removal of \ht
needle; the purpose is to infiltrate the anterior and posterior ethm ;
nerves.  Subcutaneous injection is made along the site of the ‘incision :’
scribed below. =

Step 2. Make a curved incision from the supra-orbital notch about 3% of
inch medial to the inner canthus of the eye, and down to the low‘:r edan
of the nasal bone. This is carried down to the periosteum. &

Step 3. The periosteum is divided and reflected laterally and medially by means
of a periosteal elevator. The lacrimal sac is reflected with the periosteum,
being turned laterally out of its bed in the lacrimal groove. The periosl:un;
is elevated from the orbital plate of the ethmoid for about 1 inch. Here the
posterior ethmoidal artery can be seen. This is ligated by means of the
Yankauer instruments.

Step 4. Ferris-Smith self-retaining retractor is inserted to give adequate ex-
posure. 2

Step 5. The ethmoidal cavity is entered through the lacrimal groove; the bone
is thin here and can be entered with a curet. This opening is enlarged
anteriorly and superiorly, the ascending process of the superior maxilla

2. If gen.
10 prevent
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being removed with a Kerrison rongeur. This will give a good external
approach to the ethmoid labyrinth.

Step 6. The anterior third of the middle turbinate is removed with a scissors
and snare, through the nares. A Griinwald punch is introduced through
the nose, and, by direct vision through the external opening, the ethmoid
cells are removed. Care must be taken to remain between the attachment of
the middle turbinate and the orbital plate, so as not to enter the cranial
cavity in the region of the cribriform plate. The cells are removed until
the orbital plate of the ethmoid and the roof of the ethmoid are perfectly
clean. Anteriorly, the removal of the ethmoid cells exposes the opening
of the naso-frontal duct and the frontal sinus can be entered with a probe.

Step 7. When the ethmoid is exenterated, the remaining portion of the middle
turbinate is removed. This exposes the front wall of the sphenoid. The
ostium is located and enlarged and the front wall is taken down.

Step 8. A small rubber tube is now passed from the sinus out through the
nose, smeared with vaseline and covered with a Thiersch graft (skin side
out) to points above and below the opening in the bone. This forms a drain-
age duct and at the same time the graft adheres to the underlying muscle
and periorbita and prevents these structures becoming adherent to the bone.
The skin is closed with silk and an eye-pad and a firm bandage applied to
the eye. Beginning with the fifth day, secretion is removed by gentle suction.
No intranasal dressing is used.

OPERATIONS ON THE TONSILS

TONSILLECTOMY

Apalumlc Considerations. In theory the faucial tonsils are two oval-shaped
collections of adenoid tissue located between the faucial pillars on either side of the
crl_)phnrynx. Th;y are from 20-25 mm. long, 15 mm. wide and 10 mm. thick. In
children the tonsils generally appear as projecting, globular masses; if they project 10
any degree beyond the faucial pillars, they are enlarged. After middle life, the pro-
trusion is usually negligible. The size of the deep surface is not indicated by >
of the free surface. They are enveloped in a capsule which is intersected by a delicate
layer of muscle fibers on both the deep and free surfaces. The layer from the free
surface originates from the palatoglossus; the deep layer begins at the superior €on°
strictor and extends to the tongue. The free surface contains numerous crypts varying
in _dcpl'h, The supratonsillar fossa is a small opening above the tonsil in front of
which frequently appear pits ded by adenoid tissue, buried undet
the anterior pillar behind and forming a pocket under a fold referred to as the plica
triangularis. . i

Blood Supply. (Fig, 254.) The tonsils obtain their blood supply from dif
[ertnl sources; tributaries from the ascending pharyngeal and facial arteries enf.l
its base while branches from the descending palatine and lingual arteries enter ¥
under the mucous membrane. The veins form a venous plexus connecting with t o
of the pharynx. The lymphatics connect with those of the dorsum of the tongue &%
the nodes found close to the angle of the jaw. for
o l:‘leylvs/es. The fifth and glosso-pharyngeal nerves furnish the nerve supply’

nsils,

. The pharyngeal tonsil is frequently referred to as the third tonsil. Itis kﬂﬁ
in the posterosuperior wall of the pharynx and reaches its greatest size about
age of twelve, gradually diminishing in size after that. It is about 1 €m- fre
mesially. Since the pharyngeal tonsil consists of many lobes, the swelling The
quently occur around a central depression resulting in numerous L
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central one is ofgcn erroneously referred to as the bursa har FL T
has no relation with the canal from the mouth to the sella Furcig"gci‘(l:i;i:\; ;\)cr. it

Fic. 254. Diagram illustrating blood supply of faucial tonsil (Davis, Applicd Anatomy).

Anatomical anomalies in the tonsillar region while not common, do occur,
The internal carotid may be in close relation to the outer surface of the tonsil, and

Fic. 255 . Fic. 256
Fic. 255. Nerve supply of the tonsil (after Farr) : A. palatine, B. glossopharyngeal, C.
rami tonsillares; 1. semilunar ganglion (Gasserii), 2. sphenopalatine ganghon (Meckel), 3. an-
terior, posterior, and middle palatine, 4. glossopharyngeal, s. tonsil, 6. rami tonsillares.
Fi6. 256. Points of injection in tonsillectomy under local anesthesia.

occasionally a rather large artery is seen passing over its oral surface. Pathological
changes (due to syphilis, tumors or disease of adjacent structures as well as aneurysm
of the internal carotid artery, etc.) are quite frequent.

Dissection with tissue 0
forceps ¢ scissors grr |\
to free adherent .
tonsil i

\\
D .
\ I
-~ .
va . Oponge on holder
({l : placed in upper
; angle of fossa to
" control bleeding &
assist in enucleation
“Wire loop of snare f » e
Placed to sever /
Vascular pedicle ..~ nbge
at lower pole -~ - 3 \Q’ A
N R
Nt &
£ W AN - ‘
[ o’ ? Fossa packed

with gauze. Pack
A left in place while
W O ~-.__cthertonsil is
' s being removed
A\ Y

Fic. 257 (cuntinued). Steps in tonsillectomy operation.
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Tonsillectomy ' # A&

Mouth-gag’ ; o o

~

TR
Knife inserted
behmd anterior
pillar to separate
tonsil from its 5
ant.attachment &

PiLlar. retracted

b&--"-mCIanj\p applied for
ligation of bleed-

ing vessel at appar
- pole of tonsil

Suction tube used
if field obscured by "
bleeding’

Fic. 257. Steps in tonsillectomy operation. (See next illustration.)
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Anesthesia. For children under 15 years, use ether. Never use chloroform.
Nitrous oxid and oxygen often give rise to uncomfortable cyanosis. Infiltration
anesthesia with novjocaine is frequently used in those more than 15 years of age.
Neither the patient nor the surgeon should be of a nervous disposition when in-

Fic. 258. Boettcher’s modification of Jenning's mouth gag with Alter’s lip retractor,
Bocttcher anesthesia tube and cheek bined. Anesthesia tube, and cheek retractor
are attached by means of a swivel socket and easily removable when not wanted.

filtration anesthesia is used. One-half of one per cent novocaine in a weak
adrenalin solution should be used after first swabbing the fauces, pillars, soft
palate, and the posterior pharyngeal wall with a 5 per cent cocaine solution.
Quinine urea hydrochloride (2 per cent) may also be
used. The solution used for infiltration should be
freely injected into the pillars, the capsule of the ton-
sil and the extratonsillar space. (Fig. 256.)

Position of the Patient. When local anes-
thesia is used, have the patient in the sitting position.
Under general anesthesia the reclining position with
the head turned to one side is the only safe one. An
anesthetized patient should never be put in the up-
right position.

Instrumental Dissection of the Tonsils.
(Fig. 257A and B.) Three things besides the skill
of. the surgeon are necessary for the successful per-
formance of this operation (a) a good anesthetist;
(b) a skilled assistant ; and (c) faultless illumination.
Step 1. Introduce a preper mouth-gag (Fig. 258)

and depress the tongue (Fig. 259). Seize the

tonsil with proper forceps or volsella and draw it Fic. 250. Bosworth's tongue
toward the opposite side (Fig. 260). depfessang

Step 2. Incise the plica triangularis at its anterior border with a proper .tonsil
knife or proper scissors allowing the tonsil to be partly drawn from its bed.

Pass a curved blunt instrument or the tip of the gloved forefinger into the

exposed space and pass these rapidly above and external to the tonsil, strip-

ping it from its bed and from the posterior pillar until it lies free, attached
only by its vascular pedicle.
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the snare (Fig. 261). .\lnlfc sure
Clamp and tie bleeding points, if
ed in a similar manner.

236
f the tonsil by

. Complete the removal 0
Supl:al the loop of the snare is \?'cl_l placed. :
necessary. The opposite tonsil is then remov

re shaped o they will firmly

nus tonsil forceps. The jaws of this forceps a e ounding tissue.
Fic. 260. MacManus® 1 o the

take hold of the gland with the minimum amount of damage t it ;
sils but the principles under-

s i i ton: 5
There are many methods of dissecting the " the plica triangularis an d

lying the procedure are the same in :fll, viz., incision o
blunt or sharp dissection of the tonsil.

The Sluder Guillotine Technic
right position. Local anesthesia. Introduce

Step 1. Place the patient in the up b o e wauth until e

the Sluder guillotine (Fig. 262)

Fic 261. Tydings' tonsil snare, original model.

far part touches the lower and back part of the tonsil. Thf: instrument is
held firmly against the structures which are displaced anteriorly and supe-
riorly for about 2.5 cm. from the tonsil.

Step 2. The tonsil is pulled forward until the far border of the fenestrum of
the instrument lies nearly upon the summit of the eminentia. The handle
of the guillotine is then lowered sufficiently to bring the upper part of ll}c
border of the fenestrum into close contact with the lower part of the tonsil.
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Step 3. The tonsil is pushed through the window of the guillotine by press

with the finger from the surface overlying the tonsillar area, the blag ure
the instrument being slightly pressed against the anterjor part of the le o'f
to steady it while the rest of the tonsil is pushed through the ring. A dv:'lhl
the blade of the guillotine by thumb pressure until the tonsi passes thr, nce
the fenestrum; the blade is further advanced until only the thin, soft mnﬂ“&h
membrane of the anterior pillar and posterior pillar intervenes belwunml;:
finger tip and the far border of the ring of the instrument,

(o ===

Fic. 262, Sluder’s tonsil guillotine,

Step 4. Push the blade of the instrument firmly home, thus completely severing
the tonsillar connections and bringing away the tonsil in its intact capsule,
Judging from the literature, complete success with the Sluder operation is

attained in only about 60 per cent of the cases. The rounded, protruding tonsils,

even although well buried, are easily removed by this method, but the flat, soft
or very fibrous ones are difficult to dislodge, especially if the pillars of the fauces
are infiltrated.

Dangers and Complications. Because many thousand pairs of tonsils
are successfully removed daily in the civilized world, the operation, never-
theless, carries with it a certain degree of risk. It is not a minor operation.
No operation is a minor operation if major catastrophes, though remote,
may result. The removal of tonsils in physician’s offices and out-patient
clinics is to be condemned. Tonsillectomies, like other operations, require
skill and experience. On more than one occasion have I turned my head
when a general surgeon after pleting (?) the op i d much
around the tonsil and left most of the tonsil behind. I have heard much
of tonsils that “grew again” and I often wondered if so-called recurrences
are really not tonsils incompletely enucleated.
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Besides hemorrhage, shock and aspiration pneumonia, there remains
the possibility of injury to the uvula, the pillars and the tongue. If, at
the beginning, the right cleavage plane is found and is followed with cara,
there usually should be no difficulty except in “submerged tonsils” and
in cases with much inflammatory infiltration.

The most dangerous ion of tonsill y is infecti The
cavity resulting after the operation heals by granulation. Oral sepsis is
responsible for infection to a greater or lesser extent. Fortunately the
drainage here is free and, as a rule, the reaction fol-
lowing the operation is slight. The subparotid nodes
swell ionally but supp ion is rare. Neverthe-
less, general sepsis, while rare, is a possibility.

Hemorrhage immediate or delayed, is the most
common complication. It is usually venous in type
but may be arterial. Prompt recognition of the
source of bleeding is essential. Treatment consists
of removal of clots, compression by special instru-
{nems (Fig. 263), or clamping and ligating the bleed-
ing vessel or suturing together of the anterior and
posterior pillars or uniting them over a plug of gauze.
It cannot be too strongly emphasized that a child
will blzed at times even to death, without visible
signs of hemorrhage (Bryant). Constant watchful-
ness is the only safeguard. Shock must be treated
on general principles after the bleeding has been
checked.

The immediate results of tonsillectomy are sore
throat, pain behind the ears and dysphagia. A pseu-
Fic. 203 Cullom's ton. domembrane forms in the tonsil-bed and healing

sil hemostat. :Akes place in about a fortnight. If the pillars have

cen injured, healing is considerabl
much harm follows partial removal of the anterior pillar—{h:el::fiee‘:\.t :::‘
ally complains that his tongue is tied to the roof of his mouth. Injur:
removal of the posterior pillar results in more or less serinus.im :Im): 0:
of the singing voice. Mediastinal complications and aspiration pn:umon‘i:
are more frequent following tonsillectomies than is reported. :

REMOVAL OF PHARYNGEAL ADENOIDS

Anatomic Considerations. (Fig. 26 i i
Anat > o - 264.) The pharyngeal tonsil i
:g:-:n:;d gu‘suc B‘mi bacl; (;\( the soft palate, between acg:ust::’:x;asi;nlsl:bzai:;
ding from the base of the occiput to the lower edge of th i i )
from the bone by the pharyngeal g St h i el
) al aponeurosis and the superior constrict {
pharynx. It varies greatly in shape, from the flat and fiby o
soft protruding mass. Similar but :m::llu tch . of Do i o
. E - f lymphoid ti
found scattered all over the pha v i o e e
ound { harynx and even the posterior surface f th i
pillars of the fauces, from which jt may readily be seen that the cu‘:nple:cpl:‘esr:\:r:\lfmll,

of adenoid tissue from the throat s an impossibility. The points of surgical in-
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terest are the posterior edge of the vomer above, the internal openings of the
Eustachian tubes on either side, and the uvula in front. (Fig. 265.)

Step 1. Put the patient in the Rose position (Fig. 266). I.ixlend the head mod-
erately. Insert a mouth gag separating the jaws widely. Introduce the
left forefinger into the nasopharynx; hook the uvula out of the way.

_~ Pharyngeal tonsil

_~ Fosia of Rosenmiiller

'~ Eustachian tube

- Supratonsillar fossa
Prerygomandibular fold
Plica triangularis

Anterior pillar
Faucial tonsil
Postetior piller

Epiglottis

. . i )
F16. 264. Lateral view of the faucial tonsil and pharyngeal region.  (Davis, Applied Anatomy.

Step 2. Insert the adenoid curet carefully until you feel the vomer; de‘pr&
the handle of the instrument as far as possible. With one sweep © of
instrument, curet downward, thus removing briskly the main mass
adenoids, A dull curet or too
light pressure will not accom-
plish the object. Experience
and judgment must be the
guides. Too great pressure will
cause injury to the pharyngeal
aponeurosis or even to the ver-
tebrae,

Step 3. Repeat the same maneuver
on cither side of the median
line, pressing the curet well over

N 2 . interest it
into the lateral sulci. The fore- Fic. 265. Anatomic P"'""(aa‘dc.::idw"

i v ids. Position o
finger is then passed well up removal of adenoids.

into thy % ith in removing adenoids.

into the posterior nares on either

e and | of adenoid tissue searched for which should alko be I

moved with the curet. Clear the space with dry sponges. 4

Comment. Th= principal danger of the operation is aspirat
monia. To avoid this, operate quickly and turn the child promp e ok
face. Clumsy work jeopardizes the uvula and may injure the voﬂ“:-“m'
vertebrac or the Eustachian tubes. Use judgment in wielding the

ion pneu-
tly on its
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Injury to the E orifices “ Id be avoided for it may eventuate
in otitis media. Acute septic meningitis and death have been known to
follow. An adenotome may be used instead of a curet, (Fig. 267.)

L

'/4

/
Sl e
Fic. 266. Rosc's position of the head for operations on the palate or oropharynx.

REMOVAL OF THE LINGUAL TONSIL

The lingual tonsil rarely requires operative treatment. It may be removed
by suitably curved punch-forceps, or by a curet.
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INFECTIONS
PERITONSILLAR ABSCESS

Chance punctures in the region where the pus “ought to be,” more or less
probing before pointing, are methods to be condemned. Where the abscess is
definitely “pointing,” a slight incision and dilatation of the opening are suf-
ficient. In “blind cases” it is much better to insert a curved blunt instrument
behind the anterior pillar and separate it from the tonsil. A whiff of nitrous
oxide should be used in the latter case. Operate in the stage of analgesia after

Fic. 26;7. LaForce's adenotome.

consciousness has returned. Aspiration of pus may be followed by serious con-
sequences. Drainage by this method is efficient.

OPERATIONS FOR RETROPHARYNGEAL ABSCESS

The opening and draining of retropharyngeal abscesses may be accomplished
by the intra-oral route or the suppurative focus may be dpproached through the
exterior of the neck. When the abscess is of ordinary size and the patient can
still open the mouth, the intraoral approach is generally employed.

Step 1. Locate the fluctuating point with the index finger in the posterior
pharyngeal wall, through the opened mouth, Make a controlled stab-in-
cision alongside the guiding finger, preferably in the median line (Fig. 268).
Wrap the blade of the cutting knife with zinc oxide adhesive plaster to
within a short distance of its point, thus controlling the depth of the incision.
When pus issues, the incision is enlarged as the knife is withdrawn.

Step 2. Irrigate and drain the abscess cavity.

Cervical Approach for Retropharyngeal Abscess
A. POSTERIOR ROUTE
Step 1. Prepare the skin surface and locate the posterior border of the sterno-
mastoid muscle.
Step 2. Make an incision along the posterior border of the sternomastoid, be-
ginning at the mastoid process and descending as far downard as deemed

(5]
-
)

SURGERY OF THE HEAD AND NECK

necessary. Incise the fascia and ligate the superficial vessels. Avoid the
transverse and descending superficial cervical nerves. With a blunt dissector,
follow the anterior surface of the scalenus anticus muscle, thence through
the connective tissues until the outer border of the longus colli muscle is
reached. Pass beneath the longus colli, reaching the prevertebral areolar
tissue of the retropharyngeal space; evacuate the pus. This route is com-
paratively free of important structures.
Step 3. Establish free drainage from the bottom of the wound.

Fi1c. 268. Opening retropharyngeal abscess.

B. ANTERIOR ROUTE (BUCKHARDT'S OPERATION)

Step 1. Approach the retropharyngeal space by an incision made along the
anterior border of the sternomastoid muscle on the level of the larynx. This
incision passes in front of the great vessels of the neck. Retract the vessels
and the sternomastoid muscle backward and the thyroid, larynx, trachea and
anterior cervical muscles forward, thus exposing the fascia covering lh_e lon.g\m
colli muscle passing anteriorly to it, transversely across to its inner side, into
the retropharyngeal space.

Step 2. Evacuate the pus.

CHAPTER 12

SURGERY OF THE LIPS, TONGUE AND
LYMPH NODES

SURGERY OF THE LIPS
PLASTIC SURGERY OF THE LOWER LIP—CHEILOPLASTY
Triangle or V-Resection

Anatomic Considerations. The lips are formed chiefly by the interlacing
fibers of the buccinator and orbicularis oris muscles and connective tissue. The
lips are covered on the outside by skin and on the inner aspect by mucous mem-
brane. Blood Supply: The coronary branches of the facial (external maxillary)
artery which freely with its opposite fellow. The blood vessels lie super-
ficially beneath the mucous membrane.

Step 1. General or infiltration anesthesia with 1 or 2 per cent novocaine with
adrenalin. The shoulders and head of the patient are elevated and the head,
slightly flexed, rests on a firm pillow or sandbag.

Step 2. Murphy's intestinal clamps are applied as near the angle of the lower
lip as possible. Complete incision through the lip should be made. Each of
the two incisions forming the “V" should be made with one cut of a sharp
szalpel and the excision should result in a very acute angle. (Fig. 269 A, B,
C and D.) In making the incisions, the scalpel is introduced into the lip
not quite at right angles with the skin, sloping inward, so as to remove
a larger portion of skin than mucous membrane. The coronary artery is
ligated, in order to control hemorrhage. Slight venous oozing is of no mo-
ment. If the portion removed is not more than a third of the lip, it is pos-
sible to secure satisfactory approximation without much pull on the united
tissues.

Step 3. Three or four fine silkworm-gut or silk sutures are generally inserted
at right angles to the skin down to but not through the mucous membrane
and are sufficient to give perfect apposition and stop all oozing. Perfect
alignment of the vermilion border and of the skin is necessary. Doyen be-
lieved that a stronger and firmer lip results when the mucous membrane is
sutured first, then the skin, with all the sutures placed superficial,

CARCINOMA OF THE LOWER LIP

The general principles underlying the treatment of carcinoma of the lip
are those observed elsewhere—free excision of the primary growth and the lymph
nodes draining the area involved. In early cases good results are often obtained
from electrocoagulation of the primary lesion followed by thorough irradiation
of the areas draining the affected field. When should the lymph nodes be re-
moved? Some surgeons complete the entire operation (removal of the growth,
removal of lymph nodes and the plastic reconstruction of the lip) in one sitting.
I prefer graded operations, because they are safer for the patient and because one
can work in an aseptic field without fear of infection from the mouth.

Each step of the operation being of necessity a prolonged one (particularly in
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244 : .
i ded

dvanced cases), the best interests of the patient are served by painstaking gra

advi ,

o le cases are best left alone. The degree of involvement should be.

Inoperab! !
gauged before operation is undertaken.
surgeon finds that fixation is considerable,

If after beginning the operation Ehe
it is wiser to abandon the operation

Fie. 260, A V-shaped rescction of Iip.  Placing of first muco-mucous suturc. B. Suture
of vertical portion of mucous membranc is almost completed.  C. Diagram showing the posi-
tion of the mucous and cutancous sutures. D, Cross section of completed operation.

and close the wound. A precipitate catastrophe may thus be averted. In such
cases the benefits of radiation (deep x-ray, radium) should be accorded the
patient.

Comments. The sooner a correct diagnosis is made and the malignancy
removed the better the prognosis. A thorough knowledge of the anatomy
of the parts is essential. Opinions as to results of forms of treatment dif-
fer. According to Waring, radium is of no value. He considers diathermy
more effective. Stevens is paitial to electrocoagulation. Kennedy believes
radium to be the sovereign remedy for carcinoma of the lip. Perthes pre-
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fers x-rays; he favors radium for inoperable cases. Iam inclineg to di
with Waring. The appended photographs tell their own story (Fi is:
271-272). B

Dogmatization is obviously danger-
ous. Careful selection of cases and the
use of a combination of properly indi-
cated and selected methods will give the
best results.

Olan R. Hyndman in discussing car-

of the lip ludes as foll s

“1. About 8o per cent of epidermoid
carcinomas involving not more than one-
half of the lower lip will not be asso-
ciated with regional metastases. The in- . S 4
discriminate use of radical surgical ¢ 7% 5‘1"“"'0\;;“«11:.1 €arcinomy of
intervention and irradiation is neither L
necessary nor to the best interest of these patients,

“2, A small percentage of carcinomas of the lip are nonkeratj
and metastasize early. In these cases there are not more than 5o per cent
of cures. It is the impression that these lesions arise from the bucea]
mucous membrane and bear the characteristics of buccal carcinomas else.

agree
S, 270

nizing

Fie. 271 Fic. 272
Fic. 271. Carcinoma of the lip, January 29, 1935; submaxillary lymph nodes palpably en-

arged.
Fic” 272. Same patient as in previous illustration, April 16, 1935; after radium treatments.

where, while the relative benign, keratinizing cancer of the lip bears the
characteristics of epidermoid carcinimas of the skin in general.
* Arch. of Surg., August, 1933, Vol. 27.

216 SURGERY OF THE HEAD AND NECK

The operation consists of three phases, viz., removal of the lymph nodes, re-
moval of the tumor, and restoration of the contour of the lip. Tt is best to re-
move the lymph nodes first, then the tumor. The primary removal of the lip and
restoration of its contour often lulls the patient to a sense of false security. He
feels that no second procedure is needed and refuses further intervention. This
often leads to disastrous consequences.
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In advanced cases, all ]
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b Removal of Lymph Nodes of the Neck
A thorough knowledge of the positi
relationship is of utmost imporl':)::xcl:m(nl"?;.lh:g)mph ot
structures are divided into three main groups: i
1. The superficial cervical rodes, ’
2. The deep superior groups.
3. The deep inferior groups,

d their topographic
For convenience the lymph

Anatomic Considerations. The sy i
] Y perficial cervi
;L';:lla:n: o(;nescm:?‘l:lnl. and may be divided into three sltfﬁ{g:'{:::s}t l:\‘,d?hau e
', situated along the external jugular vein, receive .:mc;cn(sefrz’:n":ll?l
e
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pinna of the car and the parotid region; they open into the superior deep cervical
nodes. The anterior superficial cervical nodes, inconstant and variable in situation
(anterior surface of larynx, anterior and lateral surfaces of trachea), receive afferents
from the larynx and trachea. Their efierents drain into the lower deep cervical
nodes. B. The superior deep cervical nodes are ten to sixteen in number and are
situated along the internal jugular veins beneath the sternocleidomastoid muscle; they
are united by stems and extend from the mastoid process to the posterior belly of the
omohyoid muscle. The principal lymph node of the tongue belongs to this group.
It is constant in position (opposite the bifurcation of the common carotid artery).
They receive afferents from the posterior auricular, occipital, retropharyngeal, parotid,
submaxillary and submental nodes, also from the tongue, masal mucosa, p}l-'llt.
pharynx and larynx. C. The inferior deep cervical nodes also called supra~clavicular
nodes. They lic below the omohyoid and rest upon the scaleni muscles and the
tracheal plexus. They receive afferents directly from the superior deep group, the
integument of the lower part of the neck, the upper part of the pectoral region,
the occipital region and the tip of the tongue. Their afferents form the jugular
lymphatic trunk which opens on the right side into the right lymphatic duct and on
the left side into the thoracic duct. Both the right and the left trunk, however, fre-
quently open directly into the subclavian vein.

Note. In applying to clinical practice the anatomical connections of ﬂuse
and other lymph nodes, it should be remembered that in disease the l)'mP!““c
vessels may become obstructed and the lymphatic flow thereby reversed. Widely
separated groups are thus liable to be involved and an enlargement of the nodes
on the side opposite to that of the lesion are rather frequent.

Step 1. The incision must be so planned as to afford a thorough exposure (Fig.
274). It follows the line of the sternomastoid muscle and has another iﬂ
cision joining it at right angles and extending forward to the chin. (Butlin's
incision.) Free the skin from its underlying surfaces up to and slightly above
the border of the mandible. The whole outer surface of the parts to be re:
moved is now exposed to view. .

Step 2. Remove the contents of the submaxillary triangle (submull!ar}' and
submental nodes, areolar tissue, fat and nodes). Begin the dissection from
below, at a considerable distance from the enlarged nodes. Clear the mus”
cular floor of the space of all connective tissues. Dissect carefully, step by
step, in an upward direction. The mass dissected en bloc is now turned out*
ward.

Step 3. Ligate the facial and lingual arteries when encountered. .The ”l:;
mon facial vein is also ligated. The submaxillary duct is delivered
ligated as near the mouth as possible. Carcinomatous lymph nodes may
between the salivary gland and the jaw, being firmly attached to the peri*
osteum. These should be removed, of course, together with the platysm:
and if need be, with the periosteum of the mandible. , the

Step 4. In deep dissections of the neck care must be taken to P'”‘"'nd
hypoglossal, spinal accessory, descendens hypoglossi, recurrent laryn, y
in very deep maneuvers, the vagus nerves. The carotid, the superior be
inferior thyroid arteries, and the jugular veins and their branches must
respected. If the surgeon is working in the left supraclavicular fossa
should avoid the thoracic duct.

Step 5. In more extensive dissections for recurrences appearing in the T:;
part of the neck, the result of carcinoma of the mouth or originating
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branchial cysts, the whole lymph-node bearing area from clavicle to i

should be removed. In such cases the sternomastoid muscle is d::?;e‘:b:];
its clavicular attachment. Both the external and internal jugular veins are
ligated and divided. Avoid injury to the phrenic nerve. The dissection is
carried backward and the whole fascia is lifted away from the deep muscles

of the neck. The entire dissection is best accomplished from below upward.

Fic. 274, Block dissection of the Iymph nodes of the neck. Needles A, B & C indicate
deep infiltration of the novocaine solution in front of the carotid sheath. Needle D deposits
the solution between the carotid sheath and the trachea. (After Hertzler.)

Removal of Carcinoma of the Lip

Step 1. The shoulders and head of the patient are elevated, the head is slightly
flexed and is made to rest on a firm pillow or on a sandbag.

Local or gencral anesthesia is given. The coronary arteries may be
controlled by an assistant by pressure with the fingers and thumb. Aspira-
tion of blood should be avoided. The incisions should be made at least
% inch from the tumor. Bleeding vessels are picked up with delicate,
pointed hemostats. ¥

By referring to Fig. 275 a good idea is gained of the principles of the
operation. Figure 275 (a) depicts the triangular resections necessary to ac-
complish the desired result. Observe particularly that the distance 1-1 plus
2-2 equals the distance 3-3. The incisions should be traced as shown in the
illustration. The size of the triangles depends upon the size of the tumor
to be removed.

Step 2. Resection of the tumor-bearing area is now done and other triangles
are fashioned. The mucous membrane of each triangle is preserved (Fig.
275¢).

Step 3. The sutures are placed in such a as to approxi 1-1 and
2-2. The entire thickness of the lip, excluding the mucous membrane, is
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F16. 275. Excision of carcinoma of the lower lip.
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embraced by the sutures, using delicate silkworm gut or Pagenstecher linen.
The mucous membrane (Fig. 275¢) is united to the skin by interrupted
linen sutures in such fashion as to form the vermilion border (d) after being
trimmed into proper shape.

Step 4. Vertical resuturing of the lower lip is now begun. Interrupted sutures
unite the mucous membrane. Three or four such sutures usually suffice,
depending on the extent of the resection. The skin is next approximated,
the first suture being placed at the junction of the skin with the mucous
membrane. Care should be taken that the labial commissures be properly
reconstructed. Strangulation of the tissues should be avoided. Approxima-
tion only is necessary. Attend to hemostasis. Aim at a good plastic result.
(Fig. 275¢.)
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Fic. 276 Fic. 277
Fic. 276. Removal of tumor from the lateral margin of the tongue. Outline of portion to
e resected.

Fic. 277. Same operation, The dissection proceeds from the back forward. Sutures placed.

OPERATIONS ON THE TONGUE

REMOVAL OF ANGIOMA OF THE TONGUE

If the size of the tumor is not excessive it may be excised after injecting a
sterile 3 per cent novocaine solution all around it. Bleeding is slight unless the
ranine arteries are severed. Suture the edges with silk—this also helps to con-
trol hemorrhage.

. Electrosurgical methods or radium often yield gratifying results. In large-
sized tumors, use general anesthesia (intratracheal).

Step 1. Open the mouth with a gag.

Step 2. Pass a silk loop through the tip of the tongue and pull it forward. An
assistant should exert pressure on the tissues immediately outside of the
anticipated wound.

Step 3. Quickly dissect out the growth with scissors followed by

Step 4. Suturing with catgut bringing the raw surfaces together and checking
hemorrhage. If better approximation of the surface epithelium is desired,
additional sutures may be inserted. Use a mouth wash frequently until
healing takes place. (Figs. 276-277.)

ACUTE ABSCESS OF THE TONGUE

Step 1. Use general anesthesia through nasal tubes. Make free incisions into
the affected substance of the tongue and prevent the inflammatory process
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from extending to the cervical planes. The incisions should be made in
the long axis of the tongue on each side of the median raphé and, if neces-
sary, should extend to the foramen cecum. Make the incisions deep enough
to separate the submucous fibers, thus lessening tension.

Step 2. Open deep abscesses with blunt artery forceps. Keep the abscess cavity
open for a short time by means of an appropriate drain.

RANULA

Ranula (Fig. 278) is a cyst of salivary origin situated in the tissues of the
floor of the mouth. They may be either sublingual or submaxillary depending

Fic. 278. Diagrammatic drawing of the evolution of a ranula. A. Upward toward the frenum
¥ linguae. B. Downward toward the submaxillary region.

upon the respective position they occupy. The cysts have a thin wall and are of
bluish color and are generally derived from the mucous glands of the mouth
or from the incisive glands. Occasionally, they are derived from either the duct
of Wharton or one of the ducts of Rivini. Dermoid cysts in this region are occa-
sionally met with. They are generally derived from the upper part of the
thyroglossal duct.

Step 1. Separate the jaws with an appropriate mouth gag. Engage the tongue
in a proper tongue forceps. Pull it out of the way.

Step 2. When the cyst is small, excise as much of its wall as possible, These
cysts can only rarely be dissected out entirely although this should be at-
tempted. The content of the cyst is usually a thick, glary mucoid fluid.
The portions of the cyst wall which cannot be removed should be treated
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with the application of a strong solution of silver nitrate or thermocauteriza-
tion. ) .

Step 3. Where complete dissection of the cyst is poss:!)le the wound 'm the
floor of the mouth should be united with interrupted linen sutures which are
removed after about three days.

DERMOID CYSTS e .

Dermoid cysts in this region are removed by making an incision in the

median line from the chin to the hyoid bone. Separate the myl'ohymd muscle:'a;

divide the other deeper structures until the capsule of the cyst is e_xpof.cd. Dis-

sect it out bluntly. Close the wound, avoiding dead spaces. Drain, if deemed
advisable.

REMOVAL OF FOREIGN BODIES FROM THE TONGUE

When x-ray or palpation confirms the suspicion that a foreign body such as
a sharp piece of metal, wood or bone is lodged in the front part of the tongue,
the mouth is rendered aseptic and a piece of sterile gauze is used to hold the
tongue forward. { .
Step 1. Inject a few drops of 2 per cent novocaine solution over the most sensi-
tive part and make an incision with a scalpel down to the I'orcllgn bo(.ly.
H hage may be controlled by p with the fingers on either side
of the incision. .
Step 2. If possible, the foreign body should be removed in the opposite dxr?c-
tion from which it entered the tongue. The incision should be sutured wn'lh
silk and drainage, provided if the wound is a large one; otherwise, the in-
cision is permitted to heal without suturing. If the foreign body is lodged
in the back part of the tongue, general anesthesia may be necessary. Have
a tracheotomy set ready in case of unexpected emergencies.

TONGUE-TIE

Where the frenum is so short that the tip of the tongue cannot be protruded
beyond the lower gum-line (interference with nursing), divide the frenum, re-
membering while doing so the ranine arteries located beneath the mucous mem-
brane on the under surface of the tongue on each side of the frenum. Immediately
under the ranine vessels on the floor of the mouth are the sublingual vessels.
Step 1. Inorder toavoid these vessels, inject a few drops of 1 per cent novocaine

solution into the frenal region, clevate the tip of the tongue and sever the

frenal band with a scalpel.

Step 2. If this is not sufiicient to bring up the tip of the tongue, enlarge the
incision posteriorly exactly in the middle. Control hemorrhage with a liga-
ture of fine catgut carried on a small curved needle and passed immediately
under the wound. Leave the incision open.

An antiseptic mouth wash should be used several times daily.

Comment. Look out for h philia; several fatalities have been re-
ported from this cause. If the infant is able to nurse satisfactorily, post-
pone the operation until the baby is about 6 months old.

Acquired Tongue-Tie. This usually results from scar tissue formation fol-
lowing infections. The tongue becomes attached to the mucous membrane of

B
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the gums or checks. Sever these attachments under novocaine anesthesia, Incise
carefully. Interpose sterile rubber strips between the freshened surfaces unti]
tissue granulation ensues, thus avoiding reunion of the raw surfaces. )[ﬂinm:‘
oral asepsis.

EXCISION OF THE TONGUE

Removal of the tongue, either in whole or in part, is indicated whenever mali
nant conditions within the limits of operability are present; these include prgi.
mary carcinoma or sarcoma of the tongue in the early stage; lymphangioma'
nevus and macroglossia of the tongue; although .non-malignant tumors, ma'
according to their severity, size and stage of progression, be indications 'lor ,{:
moval of a greater or lesser segment of the organ.

In all cases of malignant disease of the tongue an attempt should be mage
to remove the cervical lymph nodes which receive the lymph vessels from that
portion of the tongue which is involved in the disease as well as the fascial tjs.
sues surrounding them. The submaxillary gland should also be removed because
if it is left behind, the nodes associated with it usually escape notice. When “,;
lingual artery is ligated to control hemorrhage, the lymph nodes associateq
should be removed at the same time,

Except in cases in which less than half of the tongue is removed, it will be
found, as a general rule, better technic to carry out resection of the tongue a5
the primary operation and then a fortnight or so later, to remove the lymph nodes
and tissues in the neck. Some surgeons prefer the opposite.

No matter whether the operation is a partial resection or a complete excision
of the tongue, the greatest attention must be given to place the oral cavity in 3
surgically clean condition, as a preliminary to operation. All defective teeth
should be removed. These precautions are necessary in order to frustrate, as far
as possible, any provocation to septic pneumonia. For the same reasons special
precautions must be taken during the operation to prevent the swallowing of
blood. Some surgeons prefer to do a preliminary laryngotomy. In most cases
it will suffice to plug the lower part of the pharynx with a sterile marine packing
material and to use a suction apparatus during the operation for the removal of
blood and fluids.

Both before and following the operation the mouth should be washed out
several times daily with a suitable antiseptic solution. This may be done easily
by suspending an irrigator filled with the antiseptic solution above the head of
the patient’s bed and attaching to the irrigator a long rubber tube controlled
by a clip and ending in a glass nozzle. The patient can thus irrigate his mouth
at frequent intervals by holding his head over a receptacle for the reception of
the.ejected solution. Not less than a week should be spent in this preparation,
if the mouth is unclean, unless contraindicated by more important considerations.

The operations usually carried out on the tongue are:

1. Resection of a wedge-shaped piece.

2. Resection of half of the tongue.

3. Excision of the whole tongue.

The first is only permissible for a benign tumor or for a malignant condi-
tion of quite recent date and entirely limited to the lateral margin of the tongue.
Most other early cases, if limited in extent, ie., where the disease has not ex-
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tended to the fibrous tissue which forms the median septum, and is still operable,
can be sufficiently dealt with by resection of half of the tongue. In extensive
cases of malignant disease still within limits of operability, excision of the
whole tongue is called for. Nitrous oxide and oxygen anesthesia, administered
intratracheally through a tube, is usually the best for these types of operation.
l(l contraindicated use massive infiltration anesthesia at the base of the tongue
(Fig. 279).

Fic. 279. Massive infiltration at the base of the tongue for operations on the tongue.

Macroglossia
It REMOVAL OF A WEDGZ-ZHAPED PIECE OF TONGUE
Tl'zns is a pathologic increase in the size of the tongue and demands operative

cx;m):cuon: the same operation is used for delimited, benign growths. (Figs. 280-

281, )

Step. 1. Fircumscribe the section of tongue to be removed by two semi-elliptical
incisions.

Step 2. Perform a cunciform resection of the segment thus outlined with a
scalpel or scissors.  Spurting blood vessels are seized with Kelly artery forceps
and secured l.)y ligatures carried on curved needles of appropriate size.

Step 3. .-\pproxm}:lc the raw surfaces of the tongue with interrupted silk or
Pagenstecher linen sutures. Aim at exact coaptation. The bite of the needle
must be deep to avoid dead spaces at the bottom of the resected segment.

Chronic Glossitis
) BUTLIN'S MARGINAL RESECTION
Tl}xs operation is indicated where the tongue is too large for the mouth and
where it shows signs of being irritated to a dangerous degree by the teeth.
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Handley's modification of Butlin's operation does not require laryn-
gotomy. The anesthetic is given in the same manner as for cleft palate opera-
tion.

Step 1. For purposes of traction and control, the tongue is drawn well back by a
strong silk suture. (Fig. 282.)

Step 2. Make a transverse incision about 1% inches long in the dorsal aspect
parallel to the end of the tongue. Make a correspondirig incision on the
under surface. Excise a wedge-shaped piece through these incisions but leave
the piece fastened by its two ends to the tongue.

Step 3. Hemostasis is effected by drawing the mobile portion away from the
tongue and closing the wedge-shaped incision with sutures.

Step 4. Continue the wedge-shaped excision along the margin of the tongue
inserting sutures to prevent hemorrhage. Dissection is completed when

Fic. 28 frc. 281
Fic. 280. Removal of papilloma from tip of the tongue by V-shaped resection.
Fic. 281, Same as preceding in anteroposterior section.

l!u: l?\-el of the last molar tooth is reached (Fig. 283.) Resect the opposite
side in like manner. The lower incision is made where the smooth mucosa
of the under surface of the tongue joins the papillary mucosa of the dorsum-
.\.lakc the dorsal incision internal to the tissue to be excised. The infra-
l;gg;.lal mucosa forms a flap for reconstructing the tongue margins (Fig.
4).
Excision of Half of the Tongue

.This may be carried out either (a) through the mouth; (b) through a sub-
maxillary incision or (c) after section of the cheek and division or removal of a
part of the lower jaw. (Fig. 285.)

Choice of Operation. Removal through the mouth is indicated when the
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malignant disease is limited and there is no apparent infiltrati j

tissues. When the disease principally involves th‘::plow::r nspe:::az:::ino:::e: dmw'“
of the tongue, and has extended thence to the adjacent portion of the ﬂmnrgll;
the mouth and lower jaw, it is better to split the cheek and remove the ik
of the lower jaw involved as well as the involved half of the tongue P(:{,lll,oﬂ
the jaw is uninvolved and the floor of the mouth is the chief seat of inf;llr i e
median division of the lower jaw should be the operation of choice. If the ]a(mni
and dorsal portions of the tongue are mainly involved, the disca;cd half ;f elrl?c
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Fic. 282 Fic. 283 Fic. 284
Fic. 282. Butlin's operation for .m:Argin:ll resection of the tongue, first step,
Fic. 283 Butlin's operation, second step.

Fre. 284 Butlin's operation, completed.

tongue should be resected through the mouth and the submaxillary and cervical

lymph nodes, the submaxillary gland as well as the surrounding and adjacent

fascial tissues on the affected side, removed at a later date.

When a half-tongue resection is being done, the lingual artery of the affected
side may be ligated in the usual manner (which see) and the lymphatic and
salivary nodes, etc., removed when the mouth and diseased part of the tongue
are in a comparatively clean condition; if foul and septic, the latter part of the
operation should be deferred.

Step 1. Insert a mouth gag between the jaws; separate the blades and draw
the tongue forward.

Step 2. Introduce two stout silkworm ligatures, one into each half of the tongue.
an inch or so behind the tip; tie each in the form of a loop about 6 inches
long. One of these is grasped by the assistant who manipulates the tongue
by this means, throughout the operation.

Excisio.an Lateral Half of theTondue
(Whitehead's Operation) ul __E§~
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Step 3. With a scalpel or diatherm knife make an incision in the midline through
the mucous membrane on the lower and upper surfaces of the tongue. While
traction is exerted laterally by means of the ligatures, the median septum is
defined at the tip of the tongue by a few snips with the scissors. The sur-
geon now separates the two halves of the tongue as far back as necessary
by pulling on the ligatures, and dividing the tongue. (Fig. 285 a.)

Step 4. Hold both halves of the tongue toward the unaffected side and, with
scissors, cut the diseased half through transversely at its base from without
and below, upward and inward. The lingual artery which lies near the
lower aspect is picked up with pressure-forceps when it comes into view,
and, if not already ligated, it is doubly ligated now. Any other bleeding
points are also picked up, and ligatures applied to them. (Fig. 285 b and c.)

Step 5. Attend to hemostasis. Join the cut margins in the anterior part of the
mucous membrane with catgut. Permit the stump of the tongue to fall
back into the mouth; the silkworm gut ligature which has been passed
through the unaffected half may be fixed to the cheek with a piece of strap-
ping, if it is considered advisable. This ligature enables the tongue to be
readily drawn forward, if hemorrhage occurs as a result of the slipping of
ligatures. (Fig, 285 d.)

Operation for Removal of the Whole Tongue Through the Mouth

The operation for removal of the whole tongue through the oral cavity by
means of scissors is often referred to as Whitehead's operation. Strong, straight
blunt-pointed scissors, gag, large needle and sponge-holders are required.

Step 1. The patient is placed in the usual dorsal position. The mouth-gag is
introduced on the least affected side, and held firmly open by the assistant at
the head. A strong ligdture is passed through the anterior portion of the
tongue, at the junction of the anterior with the middle third. This is left
long, and serves as a retractor to pull the tongue forward.

Step 2. The tongue is drawn forward and upward toward the roof of the mouth
and the anterior pillars of the fauces are divided. This enables the surgeon
to pull the greater part of the tongue out of the mouth, and thus gives a
better view of the parts which are being operated upon.

Step 3. The soft parts of the tongue are divided if possible, one inch beyond the
limits of growth, by a series of snips with the scissors from without inward
and directed tgward the middle line. One or two small arteries will be di-
vided; they are picked up by the pressure-forceps and ligated. The lingual
arteries, when they have not been ligated in the neck, are looked for in the
anterior part of the incision, on each side of the median line, and nearer
the inferior surface of the organ than the dorsum. When they are scen
they are seized with pressure-forceps, and divided on the distal side.

Step 4. Next, the remainder of the tongue is cut through with scissors, and the
entire organ removed. Care must be taken to carry the incision well be-
yond the limits of the disease. The lingual arteries are ligated; the cut
surface of the base of the tongue is sponged, and any other bleeding points
sought and tied.

Step 5. The base of the tongue may be hooked forward by passing the index-
finger into the upper part of the pharynx and exerting forward traction.
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This procedure is of considerable value in the temporary arrest of hemorrhage
from the lingual arteries, if they have been divided before being seized with
pressure-forceps. The vessels are compressed against the posterior aspect of
the lower jaw.

Step 6. Before the operation is finished, a loop of strong silk should be passec
through the stump of the tongue. This is brought out through the mouth,
and fixed to the cheek with a piece of adhesive plaster. It will serve to pull
the stump of the tongue forward, and help in the control of hemorrhage,
should it occur.

Step 7. When all hemorrhage from the base of the tongue and the floor of the
mouth has been arrested, the incised surfaces are sponged dry, and, if pos-
sible, portions of the divided mucous membrane of the floor of the mouth
in front and laterally, and the base of the tongue behind are joined together
by the insertion of chromicized catgut. The unsutured portion is packed
with gauze and the operation is completed.

Comment. Excision of the entire tongue through the mouth is the
more usual operation practiced for extensive carcinoma, since this method
permits complete removal of the diseased organ, and does not leave a visi-
ble scar. It must be borne in mind, however, when deciding upon the adop-
tion of this method, that in all cases where malignant disease (carcinoma)
has been present for some time, the muscles of the tongue are frequently
the seat of carcinomatous infiltration, and in order to completely remove
all affected tissues, certain muscles must be removed down to their attach-
ments to the hyoid bone and the styloid process. This free removal of the
muscles gives rise to considerable limitation of movement of the stump of
the tongue at the floor of the mouth. The lymph vessels in some instances
appear to have been the seat of carcinomatous invasion. Usually, how-
cver, the carcinomatous elements are carried direct to the lymph-nodes in
the neck, and are not arrested in the course of the lymphatic vessels.

In all cases the cervical operation must also be carried out on one or
both sides according to the method already described on page 246. When-
ever a carcinomatous growth of the tongue extends to the middle line of the
tongue or beyond, the lymph structures on both sides will probably become
affected with the disease. Operation on both sides will then be necessary,
but only one side at a time should be operated upon, the side of the af-
fected portion of the tongue being selected first. When the carcinomatous
growth of the tongue is in a septic and foul condition, it is better not to
ligate the lingual artery in the neck when the tongue is removed but to
remove the submaxillary and cervical lymph-nodes and fascial tissues at a
second operation. In septic cases of this kind, suppuration in the cervical
wound is liable to occur. This may be followed by serious consequences,
such as cellulitis in the fascial planes of the neck and secondary hemor-
rhage from the lingual artery.

Excision of the Tongue with Median Incision of the Lower Lip and
Division of the Symphysis of the Lower Jaw

Step 1. Make a vertical incision through the soft tissues of the lower lip and
the submental region (Fig. 286) beginning at the midline of the lover lip and
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extending downward to immediately above the upper border of the body
of the hyoid bone. (Fig. 286 a.)

Step 2. Cut through the soft tissues of the lip, including the internal mucous
membrane, and the periosteum on the external aspect of the lower jaw. (Fig.
286 b.)

Step 3. While the jaw is being supported by an assistant, make drill openings
in the jaw on each side, one-quarter of an inch from the midline; these are to
be used later for the insertion of a wire suture.

Step 4. Extract one central incisor tooth, if necessary. Saw through the bone
at the symphysis menti with a Gigli saw, being careful not to lacerate un-
duly the structures on the deep aspect of the mandible. Pull the two
halves of the jaw apart; the geniohyoid and geniohyoglossi muscles are
separated, thus bringing to view the lower aspect of the tongue and the
floor of the mouth. (Fig. 286 c.)

Step 5. Pass a loop of strong silk through the anterior portion of the tongue
and pull the tongue with this in a forward direction and toward the sound
or least affected side. .

Step 6. With strong scissors divide the mucous membrane of the floor of the
mouth on each side from before backward carrying the line of section as
wide of the diseased area as possible. The lingual vein is now exposed as
it lies upon the hyoglossus muscles and the lingual nerve on the inferior
and lateral margin of the tongue under the mucous membrane. The hypo-
glossal nerve lies deeper upon the external surface of the hyoglossus and
sends branches forward to the geniohyoglossus, which should be preserved if
they can be avoided with safety so that the mouth may be left in as satis-
factory a condition as.possible. If, however, the margins of the carci-
nomatous growth render this impossible, the surgeon should not hesitate to
divide them in order to prevent recurrence.

Step 7. Pick up and ligate the lingual artery which will be seen lying between
the hyoglossus and the geniohyoglossus as it passes upward.

Step 8. Cut through the hyoglossus and pull the tongue further forward; di-
vide the mucous membrane on its dorsum with the scissors. It" may be
necessary, in order to carry the incisions well beyond the diseased area, to
encroach upon the adjacent parts of the soft palate, the tonsil, and the
lateral wall of the pharynx. Make similar incisions on the other side; cut
through the base of the tongue and remove the organ. (Fig. 286, cont. p. 261.)
Some surgeons prefer to section the substance of the tongue with the thermo-

¢autery, because of the small amount of hemorrhage which follows and the les-

sened probability of recurrence. Hemorrhage, however, is not of any great im-

portance, since with the tongue pulled well forward, each bleeding artery can

be picked up and ligated.

Step 9. Attend to thorough hemostasis. Pull the tongue forward and suture,
if possible, the divided mucous membrane on the dorsal and lateral aspects
to the margins of the wound in the floor of the mouth. This method of
fixation helps prevent the tongue falling back; it hastens union, and enables
the patient to swallow more easily.

Step 10. Bring the sewn surfaces of the mandible together by means of a
silver-wire suture which is introduced through the holes already drilled;
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tie the wire sutures. Drain and pack the wound; close the incision in the lip
and neck.

Step 11. Introduce an ample rubber drainage-tube into the lower part of the
wound from the neck, and pack the surrounding parts with strips of gauze.
The wounds of the divided lip and neck are sutured with silkworm gut with
the exception of the lowest portion which is left open for the exit of the
lower end of the rubber tube. Dressings are then applied. .

Excision of the Tongue After Splitting the Cheek and Division or
Resection of a Portion of the Lower Jaw

This operation is especially applicable in those cases of carcinoma of
the tongue which extends backward and infiltrates the region of the fauces,
the floor of the outer portion of the buccal cavity, and the adjacent portion of
the lower jaw. This method of operation gives very free exposure of the diseased
areas, and enables the surgeon to take away all the infiltrated tissues. Some
surgeons object to the operation on account of the deformity which results, and
also to its increased mortality by reason of the development of septic processes
in the neck. The first objection has been very much overrated, since lillle.de-
formity results if care be taken to suture together exactly the divided portions
of the cheek. Concerning the increased mortality from septic causes, this will
not usually be the case, provided each patient is well looked after for the first
week and efiicient drainage is provided in the lower portion of the wound so
as to avoid any accumulation of septic discharges.

Usually it will be found best to have the anesthetic administered by the
intratracheal method, but in occasional cases it may be necessary to Pflfﬂ(m
a preliminary laryngotomy, and afterward to plug the pharynx with a sterile
sponge plug.

The operation can most conveniently be divided into the following four steps:
Step 1. Skin Incision and Splitting the Cheek.—The assistant grasps the

cheek on the affected side so as to control the circulation, and then the sur-

geon makes an incision which commences at the angle of the mouth, txlfr"!"
horizontally backward to the anterior margin of the masseter whence it
continued downward parallel to the anterior margin of this muscle as far a3
the inferior margin of the horizontal ramus of the lower jaw, and lhﬂ.l on-
ward to the anterior margin of the sternomastoid muscle in the submaxl].lﬂf)'
region, whence it is curved inward, forward, and upward for about one inc

in the direction of the symphysis menti. This incision is made to dm.de
all the tissues of the cheek, and to expose the lower jaw and the anterior
margin of the sternomastoid muscle. In the outer part of the incisof

over the ramus of the jaw or on the anterior margin of the masseter, ‘u“

external maxillary (facial) artery will be divided and will require h;.:auns-

Other vessels requiring ligature are the coronary arteries in the region of

the angle of the mouth. The flap thus formed by the cheek and tissues of the

neck is next dissected downward and forward, so as to expose fully lhf hori-
zontal ramus of the lower jaw and the structures in the suhm:lxillary. (rx:r!rl‘_&
Step 2. Division or Resection of a Portion of the Lower Jaw.—W hen it 15
not necessary to remove a portion of the lower jaw, on account of its frefd";':
from disease, it is sawn through immediately behind the last molar toot
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The anterior segment is then drawn forward and toward the opposite side
while the other part is pulled forcibly outward and backward, By lhesc,
means the lateral aspect of the tongue, the floor of the mouth and the
region of the fauces are laid bare. When, however, a portion of the jaw
is involved in the disease, the limits of the infiltrated bone are exactly
defined and the tooth at each extremity of the affected portion is removed.
With a small saw, the ramus of the jaw is now sawn through in front of
and behind the region of the infiltrated portion. Great care must be taken
to make the section of the bone wide of the disease. When the bone has
been sawn through, the separated portion is removed and the two segments
pulled aside so as to give a full exposure of the interior of the buccal cavity
and the extent of the disease.

p 3. Removal of the Tongue.—This having been accomplished the mucous
membrane of the floor of the mouth is cut through one inch beyond the mar-
gins of the diseased area; if necessary, the pillars of the fauces are divided,
and the tongue is cut through well behind the infiltrated or ulcerated portions.
When only one-half of the tongue is involved the mucous membrane should
be divided along the midline on the dorsal and ventral aspects, and the
organ split backward into halves. These cutting operations can be most
easily done with strong curved scissors. In cutting through the substance
of the tongue, especial care should be taken, when the ventral aspect is
being reached, to ascertain the position of the lingual arteries, and, when
seen, these should be seized with pressure forceps before sectioning. The
sublingual-nodes can generally be removed at the same time as the tongue.

p 4 Closure of the External Wound.—If possible, the margins of the mu-
cous membrane on the dorsum of the stump of the tongue should be approxi-
mated to the cut margins of the mucous membrane of the floor of the mouth
by a few sutures. This facilitates healing and tends to prevent the stump
of the tongue falling back over the upper aperture of the larynx. In
those cases in which the lower jaw has been divided, and no portion taken
away, the two fragments are brought in apposition, drilled with some form
of bone perforator, and then fixed in close connection by the insertion of a
suture of silver wire. When, however, a segment of bone has been removed,
after all hemorrhage has been arrested, the cavity of the wound is packed with
strips of gauze. Finally, the margins of the wound are fixed close together
by the insertion of a series of interrupted silkworm-gut sutures. Especial
care should be taken to secure exact coaptation at the angle of the mouth.
The lowest and most dependent portion of the wound should be left un-
sutured, and through it either a strip of gauze or a drainage tube brought
out.

When the operation has been completed, the laryngotomy tube is re-

.moved, and the external incision covered by a dressing. Before removing
the tube, care must be taken to remove the sponge plug from the upper
portion of the pharynx and to sponge all the air-passage free from blood
clots.
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the horizontal ramus of the lower jaw. During this division the external
maxillary (facial) artery is again cut and ligated as are also a number of
facial veins.

Step 6. Sponge the entire space carefully so that the surgecon may be enabled

to detect and ligate with catgut any small bleeding points.

Step 7. Bring the margins of the flaps, consisting of skin and subcutaneous

tissues, into exact apposition and secure them with interrupted sutures of

g g

_J_‘.a

Fic. 290.
Fic. 289. Carcinoma of the tongue, July 7, 192

1. %
Fic. 200. Same patient as in preceding illustration. Clinically well over 5 years. Died of acute

of

pneumonia, 1927. (Courtesy of Dr. F. E. Simpson.)

dermal suture. Insert a small rubber drainage tube into the deep part of
the’ wound in the submaxillary region, thus preventing an accumulation
of blood and serum which might cause trouble later.

Comment. In view of the remarkable progress made in the treatment
tumors of the lips, mouth and tongue by the use of radium, this chap-

ter would be incomplete without calling attention to the striking results
obtained from the use of radium in some well-selected cases of carcinoma

of

the tongue. The accompanying illustrations emphasize the point

clearly. (Figs. 287, 288, 289, 290.)
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EXCISION OF THE CERVICAL LYMPH-NODES, SUBMAXILLARY
SALIVARY GLANDS AND FASCIAL STRUCTURES OF THE
NECK IN CONNECTION WITH OPERATIONS FOR
CARCINOMA OF THE TONGUE AND
FLOOR OF THE MOUTH

Step 1. Place the patient in the dorsal posture, the head being turned toward
the opposite side and the shoulders slightly raised in order to throw the head
somewhat backward. The surgeon stands on the side of the patient which
is to be operated upon, and his assistants opposite him.

Step 2. Make a semilunar incision as far back as possible in the natural fold

or crease of the neck, extending from the anterior border of the sternomastoid

a little below the level of the apex of the mastoid process downward and

forward to the middle line of the neck, about haliway between the mental

process and the body of the hyoid bone. From the convexity of this in-

|
“16. 287, Hemangioma of Fic. 288 Same patient treated

tonzue: patient 20 years of age. with radium: over two years later.
Photozraph taken November, 1924, (Courtesy of Dr. F. E. Simpson.)

cision and a little in front of the anterior margin of the sternomastoid, make
a second incision downward to the level of the cricoid cartilage, or even
lower, according to the extent of the lymphnodal infection. Some surgeons
recommend prolonging the lower limb of the incision as far back as the
upper border of the sternoclavicular articulation, but in most cases, this
is not necessary.

Step 3. Dissect free three flaps of skin and subcutaneous tissues—one upward,
one outward and one inward.

Step 4. Beginning at the angle below, dissect upward a triangular-shaped flap
of fascial tissues and attached lymph nodes and vessels, until the horizontal
ramus of the lower jaw is reached. Careful and meticulous dissection is
necessary in order to separate all the cervical lymph-nodes along with the
fascial tissues, and to avoid injury to the contents of the carotid sheath.

Step 5. Recognize and ligate the external maxillary (facial) artery in the upper
part of the dissection before it enters the groove in the submaxillary gland.
Isolate the salivary gland from its deep connections; ligate its duct. Remove
the entire mass of cervical lymph-nodes, submaxillary salivary gland and
fascial tissues by cutting through the upper attachments in the region of

CHAPTER 13
SURGERY OF THE SALIVARY GLANDS
INJURIES

A buccal fistula, the result of a recent injury is of slight importance. It is
different when an external salivary fistula results. The divided ends of the duct
should be promptly united wherever possible, using chromic catgut. The jaw
should be immobilized, and feeding done through a tube.

ACUTE INFECTIONS
SUBLINGUAL GLAND

An abscess here is incised through the mouth in the long axis of the gland.
Leave the wound open or drain,

SUBMAXILLARY GLAND

Acute suppurations here should be dealt with promptly by surgery. The
tendency of the infection to extend may
result in its invading the fascial planes |,
in the neck and may cause rapid edema
of the glottis calling for prompt tra-
cheotomy.

The incision should run parallel -
with and just below the ramus of the
mandible; it should be ample; divide
the deep fascia to relieve tension and
aim to avoid, if possible, the facial ar-
tery, coursing at the posterior border of
the gland (Fig. 291). In case the artery
is divided, secure the divided ends and
ligate them.

PAROTID GLAND

Here suppurations should be met
with by incisions over the most promi-
nent portion of the swelling in the line Fic. 291. Incision for abscess of the submaxil-
of the course of the facial nerve fibres. lacyigland:
Purulent collections in this situation are usually deep seated and should be at-
tacked at an early date by penetrating the structures overlying them. (Figs. 292
and 293.)

CALCULUS OF THE SALIVARY GLANDS AND DUCTS

SUBLINGUAL DUCT

When the calculus is not firmly imbedded here it may be removed from
the duct; if it is, it is best to remove the concretion together with the gland.
In the former case, after infiltration anesthesia, the sublingual duct is in-
cised over the palpable stone or the Jong axis of the gland (stereo-x-ray studies

27
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will aid in orientation) and the stone is extracted, preferably in toto. Insure
hemostasis. Leave the wound open. Avoid injury to the lingual nerve.

Where the gland also is to be removed, recall that the gland lcsls'ondthc
mylohyoid muscle; mesially to it is the lingual nerve and Wharton's duct
(submaxillary).

REMOVAL OF SUBMAXILLARY GLAND
Step 1. General anesthesia (tracheal dinsuﬂhlion). Insert a mouth gag; re-
tongue to the opposite side.
Step":.“ Il;,izide lgl“m mucous r?::bnnc and separate it Ir?m the gland by blunt
dissection. Expose the gland. Pressure by an assistant from under the
jaw will aid in making the gland prominent.

~

| 5o 0% . _.5_:‘..
Fic. 202, Suppurative parotitis discharging through extermal auditory meatus.

Step 3. Enucleate the gland from its surroundings with curved scissors. _ll
the lingual nerve is injured there will be loss of sensation of the a.m:nor
half of the tongue. Avoid cellulitis by leaving the wound open. Injury to
Wharton's duct is not of much significance.

REMOVAL OF STONE FROM WHARTON'S (SUBMAXILLARY)
DUCT

The duct is superficial in situation, about 2 inches in length, and its walls
are thin. The lingual nerve crosses the duct at the anterior border of the hyo-
glossus muscle.

Use infiltration anesthesia. Incise directly over the stone in the long axis
of the duct in order to avoid injury to the lingual nerve. Extract the calculus.
Leave the wound open.

Removal of the stone and submaxillary gland by the external route is the
operation of choice where no coexistant abscess is present. In the latter case
free drainage is of utmost importance.
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given for wound contraction, in the hope that the fistula will gradually close,

before resorting to any of the plastic procedures described below.

X-ray, as a therapeutic measure, is, in these cases, of distinct value.

When the calculus is imbedded in the glandular portion of the parotid,
such stones are removed in a manner similar to that employed for those found in
the masseteric portions of the duct with the difference that the gland tissue over
the duct is separated before the latter is incised. Remember while operating,
that the facial nerve filaments perforate the parotid.

Step 1. Use tracheal insufflation. Make a skin incision over the caleulus cut-
ting parallel to the course of the facial nerve fibers,

Step 2. Deepen the incision through the gland until the calculus is exposed ;
remove it with appropriate forceps. If the stone is firmly imbedded, remove

Fic. 294 Salivary calculus in Stensen’s duct.  Arrow oints to imgacted stone in duct.
n'lilﬂr o[ the surrounding parotid tissue by careful scalpel dissection.
When no |r.1ﬂ:|mm:|tnry involvement of the parotid exists, the wound may
be closed without drainage; the gland tissue is approximated by deep sutures
preventing the development of dead spaces where salivary puddles might
form. Unite the skin carefully to avoid salivary fistula. .

TUMORS OF THE PAROTID GLAND
BENIGN TUMORS

Step 1. When the parotid tumor is of large size (Fig. 295), make an incision
:Il;‘;g. 296) over its most prominent part along the course of the l.:ncial nerve
ibers.

Step 2. Separate the capsule of the gland from the surrounding glandular
tissue by blunt dissection. Ligate each bleeding point scpam’;cly as en-
countered. Control oozing with lap-pads wrung out of hot salt solu;ion

Step 3. Enucleate the tumor and secure a dry field. Do not usev npproxim:ui.n 3
sutures through the gland tissue or the capsule. The neighboring p:u'oli:;

[ T
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Step 1. Make an incision parallel with the lower border of the mandip)
Divide the tissues; expose the gl:md. .
Step 2. Have an assistant place his gloved finger at the floor of the ot

and push the structures downward, thus making them accessible (o ope

tive manipulations. . ! ra.
Step 3. Enucleate the gland by blunt _1§secuon. Lahey forceps ma

to pull the gland forward. The divided Wharton's duct is pﬂfnil:edm

remain behind. Do not perforate the mucous membrane at the flogr 5 ‘l:u

mouth. Drain (rubber tube or cigarette drain). e

CALCULUS OF THE PAROTID DUCT

Buccal Portion. The buccal portion of the parotid duct is from Yo
% in. lang. It extends from the edge gl
of the masseter muscle, through the
buccinator, to the opening on the buc-
cal surface of the cheek opposite the
second upper molar tooth (Fig. 294).
Step 1. Make counter-pressure on

the outside of the cheek: inject

the anesthetic in the buccal tissues
directly over the calculus.

Step 2. The incision is made in the
long axis of the duct down to the
calculus; extract it. Leave the
wound open. If an internal sali-
vary fistula forms at the site of
incision, it is of no consequence :
as a rule it will close spontane-
ously.

Masseteric Portion. The mas-
seteric portion of the parotid duct runs
from the anterior edge of the parotid gland, lying on the masseter muscle, as far as
its anterior edge and is about 1%; in. long. In its posterior portion it receives the
duct of the accessory parotid gland. The course of the duct corresponds approxi-
mately to the middle third of a line drawn between the lower portion of the ex-
ternal auditory meatus and the middle of the upper lip. Its diameter is about
3% in. The facial nerve has branches both below and above it.

Step 1. Make an incision through the skin and superficial fascia in the line of
the duct and through the duct wall to the calculus. Seize the stone with
forceps and extract it.

Step 2. Ascertain the presence of stricture in the proximal or distal part of
the duct. If present, dilate it with probes of increasing caliber. Coapt the
edges of the divided duct with fine chromic catgut sutures which are not
permitted to penetrate the lumen. Bring the skin and superficial fascia
together accurately with sutures. Immobilize the jaw for several days.
Feed the patient through a tube. Inaccurate coaptation of the divided edges
of the duct or faulty union from necrotic edges may result in the formation
of an external salivary fistula. Should this occur, sufficient time should be

FiG. 293. Incision for parotid abscess,

SURGERY OF THE SALIVARY GLANDS oM

tissue crowding into the opening left by the removal of the tumor will ob-
literate much of the space created by the removal of the tumor.

Step 4. Carefully unite the skin edges together with the subcutaneous fatty
tissue with silk sutures. Apply moderate pressure. The skin sutures had
best be left in, if possible, for 8 to 10 days, and light pressure with bandages
kept up for another week. For cosmetic reasons, a subcuticular suture may
be used. It is important to bring the whole of the subcutaneous fatty
layer in apposition over the wound in the gland.

Since large benign tumors tend to grow downward and outward, a curved
flap incision is best made for their exposure.

Step. 1. The incision is begun slightly anterior to the lobule of the ear and
follows the posterior and inferior borders of the ascending and horizontal

Fi6. 205, Benign parotid tumor 18 years duration.  Note displacement of lobule of ar.

rami of the jaw. The flap is reflected on the check while the skin and
s.ubculnncomz faty layers are dissected upward leaving the facial nerve
fibers on the parotid or on the wrowth. .

Step 2. The location of the capsule of the tumor is determined and the parotid
gland tissue pushed away from it by blunt dissection. This is followed b
careful hemostasis.

Excision of the Parotid Gland
Step 1. Fig. 297 shows the type of incision which should be made lhroughh"’:
skin over the region of the gland. Reflect the skin so as to expose the Who
parotid covered by its fascia, he
The anterior (horizontal) part of the incision begins midway between :kf
mastoid process and condyle of the mandible and extends to the anterior bor st
of the masseter muscle. The posterior (vertical) portion may commence e
beneath the anterior border of the sternomastoid muscle. Avoid injury 1©
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internal jugular vein. Walter E. Sistrunk’s method of avoiding inju d

nerve during the removal of the parotid gland is depicted in iig.j 2‘;3;'(0 the facial

Step 2. Mobilize the anterior edge of the gland and tumor. Ligate the blood
vessels as encountered, as well as Stensen’s duct. Separate the gland and
tumor from the masseter muscle working from the front.

Step 3. Further mobilize and separate the lower edge of the gland from its
surroundings by blunt dissection ligating and dividing all important vessels
as encountered. s

Step. 4. Expose the upper end of the anterior portion of the sternomastoid mus-
cle; open its sheath and retract the muscle backward,

Step 5. Expose (ke external carotid artery working from below upward and
elevating the lower edge of the gland. Ligate the artery doubly and divide
it. Mobilize the tumor and gland up to the level of the styloid process of
the temporal bone. )

L : N
..\ ~ ~ \ ‘H
At R

[ 7
f.‘ \) I \
Fic. 206 Fre. 297

Fic. :9(1 Incision for large benign tumors of the parotid
F16. 297. T-shaped incision for the removal of the parotid eland.

Step 6. Separate and sever all connections between the tumor and the temporo-
maxillary joint by blunt dissection. Ligate the temporal vessels at the level
of the zygoma and divide them.

Step 7. Pull the gland, etc., back; the numerous veins which run along with
the internal maxillary artery from behind the neck of the lower jaw into
the gland are thus exposed. This group of vessels is now ligated and divided.

Step 8. Separate the posterior and pharyngeal connections of the gland by
blunt dissection. Take care not to injure the internal jugular vein.

Step 9. Attend to hemostasis by packing the wound. Suture the wound after
providing for drainage.

Note. If there are any enlarged lymph nodes near the parotid they should
be removed at the same time. The operation is a difficult one and calls for experience.
Zarraga's operation! is essentially as follows:

* Described in the Revista del Hopital Juarez, (Mexico), T. I. No. 5, May, 1912 and summa-
rized in the Journal de Chir., Paris, Sept., 1912, .
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Step 3. In the lower part, following exposure of the posterior belly of the
digastric muscle, a small quantity of anesthetic solution is infiltrated at the

. Fi6. 209 Distribution of sensory nerves of head (after Krause). Dark areas designate
st and third branches of the trigeminus, 1. auricular temporal, 2. great ()((!pliﬂl. 3. lesser
occipital, 4. great auricular, 3. posterior cervical (dorsal), 6. lateral cervical (ventral),
7. ophthalmic nerve, 8. temporo zygomatic, 9. facial zygomatic, 10. infra-orbital.

Fic. 300. Infiltration of the skin tollowing the line of the operative incision. (Gutierrez.)

dignslro-slemo-masloid muscle; the external carotid artery is freed below
the digastric and ligated,
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Step 1. Make an incision downward extending from the tip of the mastoid
process, continuing along the anterior border of the sternomastoid muscle
to a point a little below the angle of the lower jaw. Continue this incision
forward immediately below and parallel to the mandible until the anterior
border of the masseter is reached; continue the incision upward along the
anterior edge of the masseter and ter-
minate it on the zygoma.

Step 2. Reflect the skin flap thus outlined,
upward, exposing the sternomastoid mus-
cle, the facial nerve, the parotid, the
masseter muscle and the lower jaw in
front of it, also the facial artery and the
zygoma. With the elevator and knife ex-
pose the bone of the lower jaw just in
front of the masseter and divide it with
a Gigli saw. Divide the masseter muscle
at its zygomatic insertion as well as
Stensen’s duct.

Step 3. Grasp the ascending ramus of ‘he
jaw with lion forceps and dislocate it
outward and backward; at the same
time divide the internal pterygoid mus-
cle, ligate the inferior dental vessels and
divide the tendon of the temporal muscle.
Ligate the external carotid artery imme-
diately before it enters the parotid gland. \ i l
Ligate the internal maxillary as it passes i
behind the condyle of the inferior max-  in trymg 1o premo e mes used
illa; ligate nlso‘lhc sup'bcrﬁcial lcmpor.ﬂ ;::;‘ zvﬂlicgﬁtu‘e?:m,ﬁeb:& ;:;
and the posterior auricular arteries. portion of the parotid gland. A finger

Step 4. Remove the parotid gland and the :l’m':ﬂ" i;“bfe‘;:"‘:‘ “,’fm‘z‘:cf”(‘“‘,":{"':r e
ascending ramus of the jaw together. In- Sistrunk, Surg. CI. N. Am, W. B.
vestigate now whether or not the pharyn- Saunders Co.)
geal prolongation of the parotid gland is adherent to the carotid packet; if so,
separate the adhesions. Close the wound.

GUTIERREZ' METHOD OF TOTAL PAROTIDECTOMY UNDER LOCAL ANESTHESIA
In all parotidectomies executed by Gutierrez, the parotid gland is removed

under local anesthesia. The skin is first infiltrated following the line of the

operative incision. (Fig. 300.)

Step 1. Divide the auricular nerve, ligate the external jugular vein, exposing and
mobilizing the posterior border of the parotid' gland which exposes the an-
terior edge of the sternocleidomastoid muscle (Fig. 299).

Step 2. The upper part of the incision exposes the mastoid apophysis at which
level a small quantity of anesthetic solution is infiltrated deeply to block
the facial nerve. (Figs. 3o1, 302, 303.)

* Revist. de Cirug. Buenos Aires, May, 1936.
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Step 4. Free the parotid gland from the pavilion of the ear. Displace the 'dccp-
lying blocked facial nerve; expose the temporal vein and block the auriculo-
temporal nerve. ) St}

Step 5. The liberation of the parotid gland at its anterior extremity is con-
(inued. The vasculo-nervous elements, Stensen’s canal and branches of the
facial nerve have been blocked at the commencement of the cutaneous
anesthesia. The gland is freed from the masseter musclt: as far as ﬂfc
posterior border of the inferior maxilla. Here a small qu.?nllly of :.lncslhc'uc
solution is injected and the liberation of the gland conlmul:d until the in-
ternal maxillary vessels are exposed. These vessels are ligated and the
gland is totally freed.

Note. An exact knowledge of the technic is necessary in order that (hc.blockinu
of the nerves may be effected at the precise time of the freeing of the parotid gland.

SALIVARY FISTULAS
Salivary fistulas may be connected with the parotid gland or its duct. In
the vast majority of cases, they may be divided into two groups: (a) glandular
fistulas and (b) fistulas of Stensen's duct.
In recent injuries involving the check, locate Stensen'’s duct,
Fix it immediately in position so that it will discharge into the mouth.

if possible.

TREATMENT OF GLANDULAR FISTULAS )

Immobilization of the Jaws. Pictri reports 38 cases cured by this method.
The method consists of holding the jaws together, sometimes preventing the jaws
from opening for several months by such devices as intermaxillary 1ig;|lu]’cs.
splints, or bandages. During the period of immobilizatioh, only liquid nourish-
ment is allowed and speaking is forbidden.

Dieulafé believes that many cases will heal spontaneously without immobili-
zation of the jaws and that the fistula persists just as often in those who have
been subjected to immobilization as in those who have not had the jaws closed.

Cauterization. Chemical cauterization with silver nitrate or with the actual
cautery should be tried in fistulas of the glandular type. The cautery should
be applied directly to the fistulous tract every few days. X-rays have of late
been lauded in the treatment of glandular fistulas.

Avulsion of the auriculo-temporal nerve (running between the temporal
artery and the ear) may be tried. The purpose is to diminish the secretion of
the gland. Good results have been reported by the use of this method by
Leriche, Deupes, Dieulafé, Tromp, Tanni and others. (Fig. 299, p. 274.)

Morestin considers extirpation of the fistulous tract the method of choice.

Extirpation of the entire gland should not be attempted until all other
methods have failed.

Submaxillary glandular fistulas are very rare as compared with those of
the parotid. Here, extirpation of the gland is the operation of choice.

FISTULAS OF STENSEN'S DUCT
Many operations have been devised for the relief of fistula of Stensen’s duct.
The object of this multiplicity of procedures is to divert the flow of saliva into
the mouth, instead of discharging on the surface.
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end of the wire is passed into the mouth and united snugly with its fellow
by twisting. The parotid secretion promptly follows the leaden guides into
the mouth, and the external opening quickly heals. Silver wire, silk or an
elastic ligature may be used instead of lead wire (Figs. 305 and 306).

KAUFMAN'S OPERATION
This procedure, like the two above described, is devised for the purpose of
converting an external into an internal fistula.
Step 1. A small rubber tube about 3 mm. thick is passed into the mouth through
an opening made by pushing a trocar through the tissues of the cheek from

)oral surface
i) sgzmeeem

o 1Ly

surface

Fic. 306. A. Introduction of the wire. B. wire on oral surface twisted; cutancous surface
closed by suture.

the external fistula. The rubber tube is withdrawn in two or three weeks or
when cpithelialization of the tract has been well begun,

Step 2. The aperture of the external fistula is then freshened and its edges
sutured. The rubber tubing (heavy silk cord may be substituted) may be
secured in .pl:u:c by using a small safety pin which is passed through the
outer opening. This is covered with sterile adhesive plaster to keep it at-
tached to the skin of the check. 5

Fistula Situated in the Masseteric Portion of Stensen's Duct
Von Langenbeck’s (p. 277) operation may be used if the duct is long enough
and can be brought through a transverse incision in the masseter muscle to lil:
buccal mucous membrane. The methods of Kaufman and Deguise may also be
used, but the masseter should not be punctured and the ligature or rubbc.r drai
should be passed through a tunnel burrowed between the masseter and the ski:‘

BRAUN'S OR KUTTNER'S OPERATION
In this method a new duct is formed by a plastic procedure,
Proceed as is shown in Figures 307-308-309-310. ]
Step I Mobilize the fistulous orifice by dissecting it free from the skin. The i
cision should penetrate all the tissues of the cheek except the m\'xcos;lc "‘;
the masseter muscle, Retract the edges of the wound, exposing th i
surface of the mucosa. (Figs. 307-308.) ’ i
Step 2. Construct from the buccal mucosa a flap with its pedicle at the edge
of the masseter. The flap should be of sufiicient length to reach fi b
. masseteric edge to the fistula. mm~ =
tep 3. Suture the upper and lower edges of the i
as to form a tube lined with epilhcligum. (Figs,ﬂ;l:ql:%:t.])‘er e
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These operations vary with the position of the fistula: (A) where the
fistula is anterior to the masseter muscle; (B) where the fistula is in the mas.
seteric portion of the duct.

Fistulas Anterior to the Masseter Muscle
VON LANGENBECK'S OPERATION

Step 1. Pass a probe through the fistula. Make an incision on the surface
as shown in Figure 304.

Step 2. Dissect the fistula and Sten-
sen's duct from its masseteric bed,
from the fistula to the gland, leav-
ing it attached to the gland.

Step 3. Perforate the buccal mucous
methbrane with a delicate pointed
knife, at a convenient point.

Step 4. Pull the free end of the
mobilized duct into the mouth
through the perforation in the
mucosa and suture it in place
here. The stab-wound should be
made in such a position that there
will be no tension on the duct
when sutured to the mucous mem-
brane inside the mouth.

Step 5. Close the wound on the

cheek. it v, Lo b os Dkl
The object of this, von Langen-
beck’s operation, is to convert an external into an internal fistula. This is the
operation of choice when the duct is anterior to the masseter muscle; unfortu.
nately, however, the fistulas are usually found much farther back.
DEGUISE'S OPERATION
Step 1. A puncture is made through the fistula, opening obliquely backward and
inward to the inner surface of the cheek; through it is passed one end of a
leaden wire.

Fic. 305. Deguise’s operation for fistula of Stensen's duct,

Step 2. A second puncture is then made through the same external opening,
but directed obliquely forward to the inner surface, through which the other
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Stensen's duct

»

il f"&
3 -«c:{“’
Fic. 307 ° Fic. 308

. Divided end of Stensen’s duct dissected free, shown resting on the masseter muscle.
G. 30 Flap of mucous membrane of the cheek dissected and displaced backward.

Fic = Fic. 309 Fic. 3t0 L
6 309. Flap of mucous membrane shown in preceding figure sutured after being folded
¥ on stself to form a tube.
slrn{:r(;\{llx:‘n:l Txl‘nlc rﬁ;;{-:r-j as slxunlvpliul preceding illustration ready to be united to em-i‘u;lﬁ
. After this is accomplished, the r nited as 10 G
the saliva to be discharged into the moutn. |+ | O e Struetares are so un



280 SURGERY OF THE HEAD AND NECK

Step 4. Close the cutaneous wound.
Crouse’s Operation. This operation is much the same as that of Braun

Parotid-Submaxillary A

In cases in which lesions of Stensen’s duct seriousl
tion of the parotid, Ferrarini' demonstrated the possib
age through a submaxillary anastomosis between the
glands in the following manner:

Step 1. Expose the submaxillary gland by an inciston running par. llel

below the horizontal ramus of the inferior maxilla, Conlinueglhpc i:cizio:lobz::

to and M:und thf angle of the jaw, freely exposing the lower part of the

parotid, the capsule of which is opened. Mobilize the submaxillary ¢!

blunt dissection. axilaryiglindiby,
Step 2. Isolate and mobilize the lower end of the parotid behind the angle of the

jaw.

Step 3. Incise or resect corresponding portions of the two glands.
Step 4. Suture the raw surface of one gland to the raw surface of the other.
Step 5. Close the external wound. Dress the wound. ’

.y.inlcrfcre with the secre-
ility of establishing drain-
parotid and submaxillary

Ligation of Stensen’s Duct

It is an established fact that when scar tissue obliterates Stensen’s duct in
close proximity to the gland, the gland will atrophy. Morestin takes advantage
of this fact, and in cases where other methods fail he dissects the stump of lﬁc
duct free with all the surrounding tissue and then ligates it at its origin. The soft
tissues are then mobilized and closed without drainage. This obliteration of
the duct causes rapid atrophy of the parotid. Morestin reports gratifying results
from this procedure.

1 Zentrb). f. Chir. 13, June, 1914,
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. Step 1. Kocher's, Fergusson's or Dieffenbach’s incision may be used. (Figs. 313
314.) Make a median incision beginning about 1.3 cm. below the inner
i canthus of the eye; continue
i it downward in the nasofacial
. groove, following the convexity
o of the ala nasi and passing along
the margin of the nostril to the
midline of the lip and thence
through the center of the upper
lip. Make a horizontal incision
passing from the beginning of
the median incision along the
‘ lower border of the orbit to end
over the malar bone beyond the

outer canthus.

While incising from the inner
canthus to the septum nasi and
from the inner canthus to the
malar bone, compress the facial
artery over the inferior maxilla.
Just before dividing the upper

- lip, compress it on either side of
Fic. 312, Sarcoma of upper jaw. Toml  the median line and, when it is
?';::::;’c‘l:n[l::rnp)" jaw of man 31 years of age severed, ligate the superior
S coronary arteries while still com-

pressed. In making these incisions several arteries must be divided and ligated.

AT

el Y =

Fic. 313 Fic. 314
Fic. 313, A. Incision for removal of the upper jaw. B: Incision for excision of the condyle
F o of the mandible. s iy A
16. 314, Incisions for removal of the upper jaw. Right side, Fergusson's incision; left side,
Kocher’s incision.

Step 2. The flap thus outlined is dissected up. Clear the surface of the superior

maxilla as completely as possible but not subperiosteally. The infraorbital
artery is now divided.

CHAPTER 14
SURGERY OF THE JAWS, UPPER LIP AND
CHEEK

OPERATIONS ON THE UPPER JAW

The superior maxilla may be removed (Figs. 311-312) partially or as a whole

for the following conditions.
1. Benign Tumors,
2. Malignant Tumors.

a. Sarcoma.

b. Carcinoma (sq , celled or col celled).

c. Epithelioma terebrant of Reclus. .
3. Carcinoma of the nasopharynx.
4. Necrosis of the maxilla.
5. Odontomas.

Fic. 311, Resection of upper jaw. Wheals show extent of subdermal infiltration. A. Point
of entrance of the needle for blocking the maxillary branch.

In removal of the superior maxilla, Kocher recommends preliminary ligation
of the external carotid artery (see under ligation of arteries). His reason for this’
preliminary step is that removal of the upper jaw is often accompanied by exces-
sive loss of blood or followed by aspiration pneumonia. The advice is therefore
sound and has many supporters. The writer also subscribes to it. It will repay
in time saved and render the operation cleaner.

EXCISION OF THE UPPER JAW
Fergusson's Operation
Either one or both halves of the upper jaw may be removed by this technic.
While there are a number of other surgical procedures for the removal of the
upper jaw, this operation is very suitable when the skin is not involved.
231

Fic. 313 Fic. 316
Fic. 315, Resection of superior maxilla. Lines indicate positions of bone division.
Fic. 316. The bone cutting forceps divides the ascending process of the upper jaw while
the line indicates the point of section of the malar bone.

Fic. 317 Fic. 318
Fic. 317._Illustrating method of division of the palatine vault and pterygomaxillary disjunction,
Fic, 318. A Faraboef forceps removes the completely detached upper jaw.
243
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Step 3 Detach the nasal cartilages from the bone. Divide the na§.1l process of
the superior maxilla from the junction of the nasal process with lhf lower
border of the nasal bone, to the margin of the orbit. Raise the periosteum
from the floor of the orbit (including the origin of the inferior oblique mus-
cle) and retract these upward. Chisel obliquely across the orbital plate to
the anterior end of the sphenomaxillary fissure. The orbital and cx.lc.rnnl
surfaces of the malar bone are now cleared. The malar bo.nc is divided
obliquely through its middle with a Gigli saw, from the anterior end of the
sphenomaxillary fissure downward and outward to the center of its free border
(Figs. 315-316-317). o

Step 4. Extract the central incisor tooth of the involved side. Divide the 1f|uco-
periosteal covering of the hard palate in the median line along the inter-
maxillary and the interpalatal sutures from the alveolar process to the pos-
terior nasal spine. Si ly divide the muco-periosteal covering of the
floor of the nose, cutting as near the septum of the nose as possible from the
posterior to the anterior nasal spine. Make a transverse incision across the
roof of the mouth at the junction of the hard and soft palates and separate
these. With a fine saw, chisel or scissors, divide the horizontal plate of the
palate and palatal and alveolar portions of the superior maxillary bone, as
nearly in the middle line as the septum nasi will allow.

Step 5. Grasp the superior maxilla with a large bone forceps and genily move
it from side to side to determine the position and extent of its rem: ing at-
tachments. The two remaining bony connections are part of the orbital plate
and the union between the pterygoid processes and superior maxilla. Tlese
are divided with bone forceps. (Fig. 318.)

Step 6. The inferior maxilla is depressed, the outer and posterior surfaces of the
superior maxilla are freed and, by means of angular bone-cutting forceps in-
troduced within the mouth and passed up behind the maxillary tuberosity, the
superior maxillary bone is separated, taking care that the soft ate is held
out of the way. A number of arteries will have to be divided and ligated.

Step 7. All bleeding vessels are secured and hemorrhage is controlled by
tamponade. The wound is sutured throughout. Particular care is to be
taken in suturing the skin to avoid disfigurement. Drainage is established
through the mouth.

Note. Preservation of branches of the facial artery is important.

Dangers. 1. Hemorrhage. This is prevented by preliminary ligation of
the external carotid artery.

2. Aspiration F ia, This is f lled by preliminary laryn-
gotomy and plugging of the pharynx.

3. Shock. Administer the usual shock-treatment before and after the
operation.

4. Secondary Hemorrhage. Be on the lookout for its occurrence and
treat it accordingly, should it eventuate.

OPERATIONS ON THE LOWER JAW

In rescction of the lower jaw, cerl structures must be kept in mind: the
auriculo-temporal, the inferior dental and lingual nerves, and the nerve to the
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internal pterygoid muscle; the cxlcmnl. E::nolid artery; and the slylc»mﬂxmary
ligament. (Fig. 319.) The lines of incision, depending upon the extent of bone

to be removed, are those indicated in Nerves
Figure 320. y - A Auriculo-temporal
Points of injection and direction inferior danteh

of the needle as well as general direc- nerwe 10 inteml plerygoid mucly
57

tions for infiltration anesthesia in re-
section are depicted in Figure 321.
TEMPORO-MAXILLARY
ANKYLOSIS
Murphy’s Operation

External co
artery o

ﬁ'gva‘:::li"my
This consists of a typical arthro-

plasty on the temporo-maxillary joint
using a pedicled flap composed of apo-
neurosis of the temporal muscle and
fat. The procedure is carried out as
follows:

Step 1. Make an L-shaped incision
above the zygoma and in front
of the ear as shown in Figure
322; or a modified incision may
be used as depicted in Figure
In the former the perpendicular
incision begins just in front of the ear and extends from 1% inches above the
zygoma in the hair-line downward to the lower border of the zygomatic arch,

Fic. 319. Important structures concerned
in temporu-maxillary resection and disarticula-
tion of the mandible.

Fi 320. Lines of incision in resection operations upon lower jaw.

The incision then curves forward on the superior margin of the zygoma for
a distance of about 34 of an inch, then curves slightly upward to avoid in-
juring the temporal and orbicular branches of the facial nerve. This incision
has much to commend it; it affords better access to the joint than does a

perpendicular incision and is certainly superior to the incisions practised
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heretofore in exposing the temporo-maxillary articulation. The cicatrix re-
sulting from this operation is slight, its greater part being hidden in the hair
line.

Step 2. Expose the neck of the mandible and divide it with a Gigli saw. (Fig.
324.) Separate the divided ends by traction. While there are other methods
devised for dividing the head and neck of the mandible at the line of the bony
ankylosis (chisels, electrically driven olive-tipped dental burrs), the Gigli

1 o

Jes

H
N

FiG. 321, Rescetion of the lower jaw. Lines of skin infiltration in remoy: v
Biack circles indicate area 1o be imbitrateds biack Gots, e cotfance of e soears e
white arrows, the direction of the infiltrated fluid. The masscter and particularly the buc-
run.lur nerve must be thoroughly infiltrated. The deep structures are blocked as {or the re-
moval of cervical glands (Fig. 274, p. 248). Sufficient anesthesia should be deposited in the
mental foramen, It is advisable 1o block tiie nerves at the lingula before infltration in the
neck is made. The mucosa of the floor of the mouth should also be infiltrated. If the entirs

r:\:::“('l:‘r(zf:r\;x;m be taken away, the third branch should be thoroughly blocked at its exit

saw method is best. Caution should be exercised in using the chisel or burr
!“5 injury result to the internal maxillary artery or even the brain, which
is in close proximity. It is well to recall that the brain is separated from
the head of the mandible only by a very thin, transparent plate of bone.

To frustrate such injuries, Murphy devised some special periosteotomes.
The tip of such a periosteotome passes directly beneath the neck of the
mandible and the internal maxillary artery. One periosteotome is placed
in position from each side and all the bone lying in front of these instru-
ments may be removed without danger. Expose the joint-surface with the
periosteotomes which push the tissues away all around the anterior surface
of bone-union and then around the posterior surface. When the bone has
been bared, pass the two periosteotomes behind the neck of the bone on each
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side, completely encircling the neck of the mandible behind hugzging close
to the head during the removal of the bone.

Fia. 322 Fic. 323 .

% Murply's temporomasillary arthroplasty. Leshaped skin incision above the
zygoma and in front of the ear, so placed to avoid injury to the facial nerve. Note the re-
lation of the external carotid, the temporal, and internal maxillary arteries to the field of
operation.  The last-named vessel, in assing inward behind the neck of the mandible, lies
close to_the bone and must be carefully protected from injury during the operation, especially
at the time when the neck of the mandible is divided.

Fic. 323 Incision for temporomaxillary arthroplasty modified from Mayo Clinic (Davis,
Applied Anatomy).

These minutiae must be observed if success is to be attained. Remove
about %3 inch of bone clear across the neck of the mandible. The periosteum

Fic. 324 Fic. 323 Fic. 326

Murply's temporomaxillary arthroplasty. Dividing the neck of the mandible
gl saw.  (In actual operation the saw is not allowed to make so acute an angle as
n the illustration, because of its great tendency to break when sharply bent.) i
Fie. 325, Murphy's temporomaxillary arthroplasty, The pedicled fascia and fat flap is
ected out from the temporal fascia, and the free end of the flap is turncd inward between
the divided ends of the mandible and sutured sccurcly in place with tacking stitches. K
Fio. 326 Murphy's temporomaxillary arthroplasty. ~ The fascial flap is now placed in posic

tion and the wound is ready for closure.

must be excised with it and enough space created for the interposition of the
fascial and fat pad. A small rongeur is an aid to remove smaller fragments
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of bone. With careful work the Gigli saw may be substituted effectually b;
a chisel of proper size. Y

Step 3. A pedicled flap of fat and fascia is dissected from the ¢ i
and turned downward and inward between the separated en:smg??l:cmnﬂ?
dible. The flap is sutured in place. This flap is U-shaped and taken from
the temporal fascia and should be about 2 inches long and an inch wide
Its base should be at the upper margin of the zygoma. Its dissection 15
started from above downward; it is folded over the zygoma and packed
into the gap created by the removal of the bone described. It is retained
in place by a few catgut sutures at its anterior and
(Figs. 325-326.)

Step 4. Replace the skin-flap and suture it in place. Dress. A dental splint such
as Blair's modification of the Gunning splint may be used advantageously to
keep the jaws apart. (Fig. 344, p. 298.)

Comments. During the time of the operation no special eﬂ;on should
be made forcibly to spread the jaws, because it is important that the mandible
should remain steady on the unaffected side. Hence a wooden block in-
serted on the operated side maintains wide separation of the molar teeth
until the flap has securely healed in its new position. By all means, avoid
hematoma formation. If it occurs it may frustrate the results aimed at.

Complications. If the internal maxillary artery is inadvertently in-
jured the external carotid must be ligated opposite the corner of the hyoid
bone. Injury to the branches of the facial nerve may be avoided by using
the incision described and by careful operating. No attempt should be made
to clean out the glenoid fossa. Remember that the base of the skull will
surely be penetrated if the ankylosis is divided in the line of the original
articulation.

Rochet’s Operation

Where the experience of the surgeon is limited and he wishes to avoid opera-
tive complications incident to such operations as just described, and to safe-
guard the facial nerve and other important structures from injury, etc., Rochet’s
operation may be substituted.

Step 1. Make an incision at the border of the angle of the jaw; extend it along
the lower edge of the horizontal ramus and about an inch along the posterior
edge of the ascending ramus of the mandible. Through this incision, expose
the inferior insertion of the masseter muscle. With an elevator, detach the
muscle from below upward, thus exposing the external surface of the mandible,
Similarly expose the inner surface of the bone by separating the insertion
of the pterygoid muscle.

Step 2. Divide the mandible with a Gigli saw, or chisel, along the lines indicated
in Figure 324 and remove the section of bone between the lines shown. It is
better to remove a rather larger section of bone than too little.

Step 3. From the deep surface of the masseter muscle, dissect a flap about one
and one-half inches long with its pedicle above, consisting of about half the
thickness of the muscle. The free end of this flap is pulled through the breach
in the bone and sutured to the pterygoid muscle. (Fig. 327.) In case the

posterior basal angles.
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flap from the masseter is insufficient to accomplish the object of the opera-

tion, a subsidiary flap is taken from the pterygoid.
Step 4. Close the wound.

Comment. Figure 328 depicts a patient in whom the resection of the
coronoid process, etc., was rendered hazardous by reason of excessive callus
formation and displ of the corr

ponding parts. I performed the

YGOID.

PTER

—
————

==
—_—

Fic. 327 Fre. 328
Fic. 327. Rochet's operation (after Monod and Vanwerts),
Fic. 328. Rescction of mandible by Rochet's method. Patient 17 years after operation.

Rochet operation on this patient. The photograph taken 17 years later
depicts the range of mobility of the jaw. He enjoys perfect control of his
masticatory apparatus, . e

DISLOCATION OF THE JAW

Disengage the coronoid process in front of the malar bone; depress the jaw,
then push it backward. It should be kept in mind that simply pushing the
chin upward only results in further displacement of the condyle and that the
mouth cannot be closed nor its hinge-like movements regained until the condyle
is reinstated in its cavity.

Treatment. Place the patient in a sitting position. Stand directly in front
of him. Have an assistant hold the patient’s head securely. Protect your thumbs
from injury when the jaws suddenly come together by wrapping them in sev-
eral thicknesses of gauze. (Fig. 329.)

With palms down, place your thumbs in the patient’s mouth while your
fingers take a firm hold along the exterior outline of the mandible. With the
hands in this position. exert firm pressure downward and backward maneuvering
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the dislocated condyle back into its socket, aided by the action of the masseter
and temporal muscles.

In some cases, especially those of long standing, it is advisable to effect re-
duction under anesthesia.

SUBLUXATION OF THE JAW

This condition results when the cartilages of the joint slip backward caus-
ing the condyles to be thrust forward. Individuals who frequently have a dis-

~

Fi6. 329. Method of reduction of dislocation of jaw. Have fingers protected to avoid acci-
dental bites from the patient.

location of this kind are able to reduce it without assistance. If the case, how-
ever, is more difficult than usual, force the mouth open by means of a wedge of
wood or bone while an assistant mobilizes the jaw.

After reduction is accomplished, apply a Barton or four-tailed bandage. Re-
tain it in place for about a fortnight. Instruct the patient to be especially cautious
in opening his mouth for about three weeks or until the injured capsule is com-
pletely healed,

Irreducible Dislocation
Under general anesthesia, make an incision immediately under the zygoma.
Im_l’Odua: a McGraw's hook just over the edge of the sigmoid fossa. While an
assistant firmly holds and elevates the symphysis menti, bring the condyle back
Into its socket with the aid of the hook.

FRACTURE OF THE LOWER JAW

Two methods of immobilization are used: (a) indirect fixation, consisting
of keeping the broken fragments of the mandible in their proper relation to the
sound jaw and (b) direct fixation by means of dental splints, wire or bone
plates. (Fig, 330.)
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Indirect Fixation

To Dr. Thomas L. Gilmer, of Chicago, we owe the simple but extremely
cfiective device, the soldered dental band, which consists of a band of thin metal
made to conform to the circumference of the crown of a given tooth which is
cemented in place and to which may be soldered a ring, tube or a bar. When
properly applied, these bands cause no damage to the teeth, and will remain in
place rather indefinitely. The adjustable band, which dates back to the early
part of the last century, can be applied and tightened with an appropriate special
wrench. These may be obtained from the dental supply houses under the name

.

F1c. 330, Fractured mandible treated by direct fixation (wiring).

of Angle’s fracture bands. They come in two sizes, one to fit the cuspid and
bicuspid and the other for the molar teeth.

Dr. Gilmer first advocated direct fixation of the lower to the upper jaw
by means of the teeth as a treatment of fracture of the mandible (1887). Where
applicable, this is a very simple and efficient procedure and has a broader field
of usefulness than any other means at the disposal of either surgeon or dentist.
Fixation may be done by dental bands (Fig. 331) or by wires fastened directly
to the necks of the'teeth (Fig. 332).

If bands are used, the jaws are fixed by silk or fine wire ligatures that extend
between the bands, each band having a lug or button on its outer surface for
this purpose. The use of bands has certain points in its favor over the direct
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wiring of the teeth, but the latter is the more practical method; the materials
required are nearly always at hand, and can be applied by any surgeon with a
pair of artery forceps, a pair of scissors or wire cutters.

The disadvantage of this method is that in order to open the mouth the wires
have to be cut, and if it is found desirable to continue the fixation, the whole
procedure may have to be repeated on teeth already sore from traction. However,
Blair states that “if one will refrain from the exercise of unwarranted curiosity,
the necessity of reapplying the wires will not often arise.” Blair counsels a soft
iron wire that can be obtained on spools from the hardware shop, or in rolls at any
florist, using No. 24 for the molars and cuspids, and No. 26 for the incisors.
This iron wire is very pliable and does not stretch, but if it cannot be obtained,
a soft brass, copper, or silver wire may be substituted. The wire is cut into

Fia. 331 Fia. 332
Fic. 331 Diagram showing fracture treated by wiring the lower to the upper jaw by means
of Angle's fracture bands. d
Fie. 332, Gilmer's method of treating a fracture of the jaw by fastening the lower to the
upper jaw by means of wires passed around the necks of the tecth.

lengths of about 45 cm. each, is bent in the middle, and by means of forceps is
passed from the lingual surface through the interdental spaces on each side of
the tooth to be ligated. An assistant holds the intra-oral loop of the wire well
down on the neck of the tooth, while the operator, having obtained a firm grasp on
each end, makes a twist of two full turns, This is the most important part of
the application of the wire ligature. It should grasp the neck of the tooth so
firmly as to preclude any motion. The ligature can be tightened with forceps,
but it is better to get the tension while the first twist is being made. The serra-
tions on the jaws of the forceps weaken the wire wherever they grasp it. The
upper wires are being twisted together with the lower and the teeth should be
held in occlusion by pressure from below the chin. It is also very important that
the teeth be held in occlusion while the wires are being tightened.

Wiring of a Fractured Mandible
DIRECT FIXATION
Step 1. Make an incision about 2 inches in length, or longer if need be, extend-
ing along the lower border of the jaw. Avoid injuring the facial nerve while
working in its vicinity (posterior border of the ramus of the jaw at the level
of the lower border of the lobe of the ear). Deepen the incision to the bone.
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The facial artery and vein will, of course, have to be divided between tyo
ligatures. Insure hemostasis. e

Step 2. Raise the soft tissues covering the jaw, except the periosteum, on both
surfaces of the mandible. Freely expose the site of the fracture, Separate
the insertions of the masseter and internal pterygoid muscles from the bone.
Drill holes in the bone at either side of the fracture at the most ndv:nl:geou;
points, while steadying the bone with bone forceps. Pass appropriate wires
through the drill holes. The
wire when placed should cross
the line of fracture at right
angles. While drilling the bone
have an assistant hold a flat
retractor on the opposite side of
the mandible to prevent the drill
from injuring contiguous soft
structures. Immediately after a
hole is drilled the wire should
be passed through it; this will
avoid trouble in finding it later.
The drill holes should be large
enough to admit a doubled wire.
Blair recommends an admirable
method of inserting a No. 20
piece of silver wire; this is ( 1-‘.§~ 333 Blair's method of passing a wire
shown in Figare 333, Tie wires. from the deep purlace uf e b, he sive

Step 3. Close the superimposed soft ternal to the mesial surface, 1oop of another
structures with silkworm-gut su. Wire is passed through the second hole in the same

S 5 manner and the first wire is caught in the log

tures. Provide for drainage. of the sccond and drawn through the m,ﬁ
Comments. Lane plates of “*mn&

proper size (2 cm. long, 2 mm. thick and § mm. wide) may be used. Dental

splints may also be used to advantage.

RESECTION OF THE ALVEOLAR PROCESS

Step 1. Make an incision of the inner periosteum around the portion to be ex-
cised.

Step 2. Remove the afiected area with chisel and mallet; or, if the growth is
small, with a rongeur forceps. Have an a nt support the chin while you
remove the growth, Where the lesion demands more extensive resection two
vertical incisions may be made with a finger saw. (Fig. 334.) The lower ends
of the vertical incisions are joined by a horizontal one made with a chisel.,

PARTIAL RESECTION OF THE HORIZONTAL RAMUS OF THE
LOWER JAW
Step 1. Make an incision through the skin down to the bone along the inferior
border of the mandible.
Step 2. Separate the soft tissues from both the inner and outer surfaces of the
jaw. In necrosis, preserve the periosteum; in tumor, sacrifice it.
Step 3. Remove the tecth overlying the segment of bone to be removed. With
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a Gigli or finger saw make vertical incisions outlining the segment to be
removed. Remove the segment between the two vertical incisions. Wherever
possible leave a ledge of lower jaw behind. (Figs. 335-336.)

Step 4. Close the wound. Drain. Metal splints (Lane plates) or tibial grafts
may be used to bridge the gap. (Fig. 337.)

RESECTION AND EXARTICU-
LATION OF THE LOWER
JAW

The resection may be unilateral
or bilateral.

Indications. Partial Removal:
(a) epulis (Fig. 338): (b) epithelio-
mas arising at the floor of the mouth
and extensively invading the gum:
(c) epithelioma or myeloid sarcoma
of the mandible; (d) necrosis of the
mandible (Figs. 339-340).

Fee Tastll Pariial iressellon of the alveolar Step ! Begin the i'ncisiop in the
i O L e s el o
the median portion of the inlerior masilla. contintic it down; in frontof the

chin, thence along the lower
border of the mandible and upward along the posterior border of its ascend-
ing ramus, ending about opposite the center of the ascending ramus. Along
its entire extent the incision is carried through skin, fascia, the platysma

Fia. 335 Fic 336

Fic. 335 Partial resection of median portion of lower jaw, The median portion of the
mandible has been resected.  Note the divided surface of the bone on cach side; also the lines
of section of the lingual and gingival mucous membranes.
Fic 336. Suture of lingual to gingival mucous membrane.  The divided surface of the maxilla
has already been covered by the suture.

myoides muscle and periosteum to the bone except over the facial artery
where the skin alone is incised, the artery itself being exposed, doubly ligated
and cut. (Fig. 342.)
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Step 2. Raise the structures covering the outer surface of the lower jaw sub-
periosteally, working from the free border of the bone toward its alveolar

Fie. 337. Metal splint used after resection of the mandible.

margin and from the symphysis menti toward the angle and upward along
the ascending ramus of the mandible. Divide the mental vessels and nerves

Fic. 338. X-ray appearance of an cpulis invading extensively the midportion of the lower jaw.
at the foramen. The clearing is continued as high up the ascending ramus
as possible.

Step 3. Separate subperiosteally the structures attached to the inner aspect of
the hori; 1 ramus of the dibl




296 SURGERY OF THE HEAD AND NECK

Step 4. Divide the mucous membrane along the alveolar margin on the outer

m both aspects of the

and inner sides of the maxilla; free the muscles fro
Done, saving as much of these as possible.

Fic. 330 Fie. 340

Fi. 339. Extensive cpithelioma of alveolar crest with extension through face. Co:
by means of actual cautery—surgical diathermy and radium.  Repair (hruu;{v{h puliclccﬂ::‘;:r(o:vl;ﬁ
neck.  (Service of Cook County Hospital, Chicago, patient of Dr. T. E. Schacffer.)
Fic. 340. Same patient after treatment,

Step 5. Seize the anterior end of the severed mandible, draw it outward ; detach
all remaining structures from its
inner aspect. If not already done,
the mylohyoid muscle and the
posterior part of the mucous
membrane of the mouth are now
separated.

Step 6. Firmly depress the anterior
portion of the inferior maxilla.
(Fig. 343.) With blunt scissors,
detach the temporal muscle from
its insertion. Render the coro-
noid process as accessible as pos-
sible. Approach it from before
rather than from behind. Care
should be exercised to avoid in-
juring the important structures
near the upper half of the pos-
terior border of the ascending
ramus of the mandible.

Step 7. Free the insertion of the ex-

ternal pterygoid muscle with elevator or blunt scissors by following along the

upper and inner aspect of the condyloid process. Divide the joint capsule

Fi1c. 341. Kocler’s incision for exciston of
the mandible.
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and disarticulate the head of the bone forward. Sever any remaining liga-

ments and adhesive bands of fascia.

Step 8. Drain the wound temporarily through the posterior portion of the inci-
sion. Suture the skin carefully to avoid scarring.

Note. This operation may at times necessitate a preliminary ligation of the
external carotid artery or a preliminary tracheotomy or division of the entire thick-
ness of the lower lip. Both halves of the inferior maxilla may be simultaneously re-
moved by a repetition of the above procedure.

Partsch, after removing a segment of the lower jaw, used a perforated metal
plate held in place by wire sutures to keep the ends of the bone in correct posi-

-\ .
Fic. 342 Fic. 343
Fic. 342, Unilateral rescction of inferior maxilla. A curved forceps is passed behind the bone
. to protect the soft parts from the saw. ¥ 4 i
Fia. 343. Unilateral resection of inferior maxilla. The bone, divided in the middle, is now
almost detached.  The tendon of the temporal muscle is scen.

tion. (Figs.337and 344.) The metal plates are protected with rubber tubing. The
mucous membrane of the floor of the mouth and cheek is sutured together below
the metal plate so that the plate lies exposed in the oral cavity. The temporary
plate is removed as soon as a proper dental prosthesis can be substituted. Berndt
uses a celluloid prosthesis where half of the mandible has been removed.
Macewen implanted a piece of rib between the divided ends of the jaw. If expertly
performed, free transplantation of bone is the method of choice. The transplant
is obtained from a portion of rib, tibia, ilium, spine of scapula or metatarsal bone.

NERVE ANASTOMOSIS FOR FACIAL PARALYSIS

Historical Notes. The first operation for nerve anastomosis was performed
by Ballance and Purves in 1895. Fauré operated in 1898 and in 1900 Robert
Kennedy divided the facial nerve in a case of severe facial spasm. He then united
the proximal extremity of the distal portion of the facial to the partially divided
spinal accessory nerve. A perfect result was obtained. Cushing successfully operated
in 1903.
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Anatomic Considerations. The facial nerve is deeply seated in the stylo-
mastoid foramen from which it emerges. Its course from here is downward, out-
ward and forward, finally winding round the styloid process; it then runs forward
horizontally until it crosses the posterior auricular artery into the parotid gland.
The horizontal portion of the nerve is found about 34 inch below the lower border
of the zygomatic arch at the level of the tip of the lobule of the car.

The hypoglossal nerve leaves the skull through the anterior condylar foramen
and lies on the inner side of the deep cervical vessels. As it descends, the nerve
comes forward between the internal carotid artery and jugular veins to the lower
border of the digastric muscle where it curves forward round the origin of the occipital
artery, the sternomastoid branch of which turns downward over the nerve. From
this point the nerve runs forward above the hyoid bone, passes under the tendon of

Fi6. 344. Modificd Gunning splint, applicable in instances where the jaws are "’l be Il;cI:
apart.  The splint consists of two pieces fixed together after cn;h h_nlf of .the spl'lr}l has
put in place. Its application is much simpler than the original Gunning splint (Blair).

the digastric, the lower end of the stylohyoid and the mylohyoid muscles, and crosses
€ external carotid and lingual arteries. i
The external, spinal or surgical portion of the spinal accessory nerve run(.;
through the jugular foramen from the skull and then passes downward, outward an
slightly backward in front of (in a few instances behind) the internal jugular vein,
between it and the occipital artery which it crosses perpcndiculm:ly. Its course hls
now between the transverse process of the atlas and the posterior border of the
digastric. The nerve next passes behind the posterior border of the parotid and
enters the sternomastoid 2 inches below the apex of the mastoid process.

Anastomosis Between the Facial and Spinal Accessory Nerves
Step 1. Make an incision along the anterior border of the slemomnsloi'd muscle.
Begin above in the groove between the external ear and the mastoid process
at the level of the tragus and terminate the incision at a point about s inches
lower,
Step 2. Retract the ear forward. Divide the fibrous tissues covering the mastoid
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process in order to gain access to its anterior border. Expose the anterior
border of the sternomastoid.

Step 3. By blunt dissection, penetrate between the parotid gland and the ante-
rior border of the mastoid. Move the dissecting instrument horizontally,
not vertically, in an endeavor to avoid injuring the facial nerve. According
to Marion, the nerve should be found at a depth of a little less than 4 an

Spinofacial
= Anastomosis

Proximal end of
spinal accessory
nerve sutured to
_.distal end of facial
nerve

Proximal end of /
descending branch , |
of hypoglossal nerve / i
sutured to distal end e

of spinal accessory n.
Fic. 345. Spinofacial anastomosis.

inch from the surface of the mastoid process at the junction of its lower and
middle thirds. The nerve is isolated and divided as far back as possible.

Step 4. Open the sheath of the sternomastoid muscle longitudinally. The trans-
verse process of the atlas should be recognized about ¥: an inch below the
mastoid process; it should be clearly exposed by bluntly dividing the fibrous
tissues covering it. The posterior belly of the digastric muscle in front of
the atlas is recognized. The spinal accessory nerve lies between the trans-
verse process of the atlas behind and the digastric muscle in front. The nerve
is isolated.
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Step 5. Divide the nerve at its entrance into the sternomastoid muscle. Do an
end-to-end is between the proximal segment of the spinal accessory
and the distal segment of the- facial nerve. Instead of completely dividing
the spinal accessory nerve, an opening may be made in its side and the
facial nerve implanted into this aperture (end-to-side anastomosis). End-to-
end anastomosis is preferred. (Fig. 345.)

Step 6. Bury the line of nerve suture in the belly of the digastric muscle after
incising the muscle for this purpose.

Step 7. Close the wound.

Anastomosis Between the Facial and Hypoglossal Nerves

Step 1. Make an incision in the groove between the external ear and the mastoid,
from a point on the level of the tragus. Carry this incision downward along
the anterior border of the sternomastoid muscle to a point a little below the
angle of the jaw. Continue the cut horizontally forward for about one inch
on the level of the hyoid bone. (Figs. 345-346.)

Step 2. Expose and divide the facial nerve as described above in discussing
anastomosis between the facial and spinal accessory nerves.

Step 3. Open the sheath of the sternomastoid muscle anteriorly in the lower
part of the wound. Retract the muscle backward. Divide the deep layer
of the sheath of the muscle at the level of the greater cornu of the hyoid bone.
The hypoglossal nerve is to be found either posteriorly where it crosses the
external carotid artery or anteriorly between the greater cornu of the hyoid
bone and the posterior belly of the digastric muscle.

Step 4. Free the nerve very gently from its surroundings. Divide the nerve
sufiiciently far forward so that enough isolated nerve trunk is left to be
turned upward and forward to be united without tension to the distal seg-
ment of the divided facial nerve. Complete the anastomosis as in Steps 5
and 6 of the preceding operation.

Comments. When, during an operation, the surgeon has the misfortune
to divide the facial nerve completely, an attempt should be made to unite the
divided ends at once. If, for some reason, this is not practicable, one of the
forms of anastomosis described above should be done as soon as possible.

When in doubt, wait. If within six months recovery does not ensue,
one must consider operation.

When the facial muscles are atrophied and no longer respond to the
faradic current, operation will probably prove futile. If the muscles re-

is indi d

spond to faradic sti P

In facial palsy from “cold” or middle ear disease, the prognosis without
operation is usually favorable. If after four to six months the facial mus-
cles are still almost pletely paral and ion of di ion is
d, Spiller r d; i

Treatment of Facial Paralysis by Muscle Transportation
Jianu, in 1910, endeavored to relieve facial paralysis by taking a flap from
the sternomastoid muscle, with its pedicle situated above, and suturing it to the
angle of the mouth. The results were satisfactory.
Jonnescu, following Jianu's principle, exposed the masseter muscle by a
curved incision following the edge of the inferior maxilla (both ascending and

Hypog losgg_fac_iﬁ 7

Anastomosis 3 ..

Skin incision ----

5
Spinal accessory -
£ nerve/

Parotid gland
“---retracted exposing
\  facial nerve

. 1id
Diagas- -1}
e i

Sterno- ,
mastoidm.” " { "

N

Hypoglossal nerve
Ramus desc. 4 -

Distal end of fac-
-.ial n.sutured to
! proximalend of
hypodlossal nerve
Ramus dese.

ined to distal
end of hypoglass
al nerve

ANnastomoesis anterior
rie muscle

to d’id{,[i

Fic. 346, Hypoglossofacial anastomosis.
s01
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horizontal rami) ; he then split the masseter in the direction of its fibers, sepa-
rated the anterior portion of the muscle from its insertion into the jaw, and
thus formed a muscular flap attached to the zygoma. This flap he sutured to the
angle of the mouth. This resulted in correction of the deviation of the mouth,
prevention of the escape of saliva, and ability to move voluntarily the angle of
the mouth.

Cuneo states that Jianu's operation should be reserved for cases of total
facial paralysis and to those in which nerve anastomosis has failed, and that when

A)

3

@ Jos:m'al'miaio: =

[Jonescus incision

o i Fi. 347 Fic. 348
16. 347. Lexer's operation for facial paralysis: 1. incision of temporal mus
of temporal muscle implanted in lower eyclid, 3. incision in check, 4. mp', of ,.':i‘,f.':; .2.}":‘:1‘:'
implanted in musculature of upper and lower lip.
Fic. 348, Operation for facial paralysis.

performed, it should be supplemented by some operation on the eyelids such as
angular tarsorrhaphy.

Lexer, on the suggestion of Wredes, operated in 1908 as follows :

Ax.l incision was made in the naso-labial fold. From this point he undermined
the skin of the face to the masseter muscle bluntly. A flap about the width
of a finger was dissected from the anterior border of the masseter muscle. The
frce)end of this flap was split into two segments as shown in the illustration. (Fig.
347-.

Overcorrection is aimed at; as time goes on the stretching of the flap brings
the mouth into proper position. =

As stated, Jonnescu operated in a similar manner and reported good results.
Jonnescu's incision is shown in Figure 348. This incision permits better dissection
of the masseter muscle. Joseph made another small incision at the angle of the
mouth (Fig. 348) and from this point he undermined the skin of the cheek to
the point of the first incision. From this point on, the flap of the masseter was
brought up subcutaneously to the angle of the mouth to which it was sutured.
Studies made by Joseph, together with Friedl, indicated that failures were due
to an improperly placed incision which divided terminal branches of the masse-
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teric nerve which supplies that part of the masseter which is used for implantation
at the angle of the mouth. This happens when the usual incision is used. How-
ever, if the incision (outlined in Fig. 349) is made, the nerve is avoided. The inci-
sion must not extend too high. A study of the diagram here explains the rationale
for the placing of the incisions. A study of these anatomic factors will tend to
avoid failures.

KATZENSTEIN'S OPERATION
Katzenstein's procedure consists of lengthening the temporal flap, recom-
mended by Lexer, by using the temporal fascia in conjunction with the muscle.

Fie. 319 Fia. 350

349, Course of masseteric nerve and incisions in masseter muscle (after Joseph and

wrong wht incision, 3. nerve before entering masseter muscle, d-
i principal nerve fibers in muscle. .

Fic. 350. Katzenstein's operation for transplantation of temporal muscle and fascia 1

flaps from temporal muscle for closing the eye, 2. fascial flaps for clevating angle of mout

fascial

The strips of fascia thus obtained were implanted in the upper lip and eye-
imple

lid. In one case Katzenstein used a free fascial transplant. The technic is simple.

Step 1. A small longitudinal inc is made in the region of the hairy saalp
overlying the temporal muscle, which is exposed. A muscle flap is now
formed which is brought down toward the orbit (Fig. 350): two smaller in-
cisions are now made, one on the upper and the other on the lower eyelid,
and a third incision at the upper lip. These incisions are about 1 to 2 cm-
in length.

Step 2. The overlying skin is tunneled with an appropriate pair of forceps whifh
is introduced through the temporal wound and extends to the orbit and lll"-
The free fascial transplant which is much recommended by Katzenstein B
taken from the fascia lata: it is brought into position by the forceps :’U'd

sutured to the upper lip and eyelid. The other end is thoroughly united

with sutures to the muscle flap made from the temporal muscle. Over-
correction is aimed at because as time goes on the fascia relaxes somewhat-
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Such overcorrection is particularly desirable at the upper lip and
5 ¥ ; shoul
carried to the point at which the patient gives the imprtss‘i’on of ]a‘::;;:int:

ROSENTHAL'S OPERATION
RoSenthal believes that neurotization can take place. His m

follows: (Fig. 351)

Step 1. A curved incision is made in the temporal region above the hair line.
After dividing the fascia of the temporal muscle, a sufficiently long fla o;
temporal muscle of about the thickness of the thumb is mobilized. InPur
to the temporal nerve, which springs from the third branch of the lrigemilnu:'

is hardly possible because these nerves approach the muscle from behimi

ode of operation

~ —

Fie. 351 Fic. 352
Fic. 351. R "‘ I's muscul izati in facial paralysis,
Fic. 352. Dicflenbach’s operation: flaps 1-2 and 3-4 on each side are made up of the
whole thickness of the tissues of the cheek; after frecing these they are rotated inwards so that
1-4 and 2-3 are sutured.

and below. A second incision is now made at the margin of the orbit en-
circling the latter above and below to about half of its extent; the atro-
phied remnants of the orbicularis oculi muscle are thus exposed. The flaps
fashioned from the muscle and their method of attachment are shown in the
illustration. Only the finest catgut should be used in suturing,

Step 2. A similar operation is performed a little later at the angle of the mouth.
A flap of masseter muscle is taken and mobilized upward and implanted into
the angle of the mouth as depicted in the drawing. The muscles elevating
the angle of the mouth are exposed by a naso-labial incision; the implanta-
tion of sections of muscle are shown in the diagram. Injury of the nerve is
rare because of the approach to the nerve from behind. The approximation
must attempt to unite muscle to muscle. This is of cardinal importance.
Comment: After the lapse of three or four months, the first signs in a

successful case are fibrillatory twitchings about the eye which occur syn-

chronously with masticatory attempts and the appearance of better tone in
the check.
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SURGERY OF THE UPPER LIP

Small defects in the upper lip may be repaired by triangular freshening as is
the case in resections of the lower lip (which see). The direction of the triangle
is reversed. Larger defects resulting from the removal of tumors are fo be re-
paired by

Dieffenbach’s Operation

Outline a quadrilateral flap on each side of the defect, the base of each flap
being at its lower end. The whole thickness of the cheek as outlined by the flaps
being mobilized, the flaps are turned in-
ward (in the opposite direction to the
base) and sutured into place so that the
defect is covered. (Fig. 352.)

HARELIP AND CLEFT PALATE

Harelip is a congenital deformity
making its appearance as a fissure or cleft
in the lip. Usually the upper lip is af-
fected. The condition is liable to be com-
plicated by an alveolar or velopalatine fis-
sure. (Figs. 353-354-355-356.)

Cleft palate is a congenital defect in
the palate consisting of a fissure running
in an anteroposterior direction, frequently
involving the uvula, the soft or hard palate
or both. His has shown that up to the
end of the second or beginning of the third
month of fetal life the tongue lies above
the free palatine margins, which later as-
cend to unite above the tongue. Sometimes = z
the same individual will have a harelip ~ F'6- 353 Double bilateral harelip.
with a divided velum or posterior portion of the hard palate, the intermediary
segment of the palate being intact.

Varieties of Harelip

Incomplete Harelip. Here a fissure does not extend into the nostril.
Complete Harelip. A fissure extends into the nostril.
Median Harelip.
Incomplete Harelip:
(a) Single (unilateral) Harelip. The nostril may or may not be
widened. The palate may or may not be involved.
(b) Daquble (bilateral) Harelip. The nostrils may or may not be
widened and flattened. The palate may or may not be involved.
Complete Harelip may be subdivided into
(a) Single (unilateral) Harelip. This form is often associated with
cleft palate.
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(b) Double (bilateral) Harelip. This is often associated with cleft
palate.
(c) Double Complete and I pl Harelip. Complete on one

side, and incomplete on the other.

In the Infant. If cleft palate exists, it may be operated on before the hare-
lip is corrected because the gap in the lip gives better access to the palate. Some
surgeons believe that after restoration of the lip, the cleft in the palate becomes
narrowed in the course of a few months so that the operative procedure for closure
of the palate becomes relatively ecasy.

The defect should be repaired as carly as possible (from six weeks to four
months). Some advise that a
child, if undernourished, should
receive the benefit of a building
up régime. Others again (Blair,
Brophy, Lane) advocate oper-
ating on cases of cleft palate
within a few hours after birth.
The consensus of opinion is
that it is better to wait until the
lip closure is effected. I sub-
scribe to this latter view.

Adults with harelip or
cleft palate should be afforded
the benefit of operative relief.
Successful closure of the palate
in these cases will probably
cause little improvement in the
speech, but closure of the lip,
when associated with a com-
plete cleft palate, will change a
repulsive person into a fairly
normal  looking  individual.
(Figs. 357-358.)

Anesthesia. General an-

Fic. 355. Harelip and cleft_palate. The harelip esthesia is necessary in operat-

had been repaired with only partial success before any - . Tate
attempt was made ot closare of the defoc of the alate, K for harelip and cleft palate.
Ether (warmed) is adminis-

tered either through a nasal tube or through a tube in the mouth gag. In older
children intratracheal anesthesia is of much benefit and eliminates the danger of
aspiration pneumonia.

Position of the Patient During Anesthesia. Many surgeons prefer to have
the patient held in a sitting position during the operation for harelip and cleft
palate. My preference is to have the patient lying down with the head supported
by a well-padded circular head-rest attached to the table. In cleft palate opera-
tions Rose’s position (see p. 240) should be given preference.

Preparation of the Part, The lip and adjacent portions of the face should
be washed with ether or benzine and then painted with one-third strength tinc-
ture of iodine. The field should be isolated with properly applied sterile drapings.
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“How much relief of tension should one obtain?"” the surgeon often asks him-
self. The answer is: “Until the edges of the cleft in the lip join in the midline
freely without lateral pull, when approximated with tenacula.” (Figs. 359-360.)

Fic. 355. Double harelip and cleft palate. Fic. 356. Patient shown in Fig. 355, after
operation.

|y

Fre. 357. Harelip and cleft palate before opera- Fic. 358. Same patient after operation.
tion.

Three important steps comprise almost all forms of operative procedures
for harelip, viz.:

1. Tension of the flaps must be relieved by freely separating the lip,
and where necessary the cheek, from their attachment to the bone, at either side.
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Restraining alae of the nose should also be separated from their bony attach-
ments. Figs. 350 and 360.)

2. Planing and paring of the borders of the cleft with a sharp pointed knife
or scissors. (Fig. 361.)

Fia. 330 I1e. 360

Fic. 361 Fic. 362
Fia. 350. Operation for simple harelip. Introduction of the scissors to loosen the lip from its
attachments.
Fic. 360. Same operation. The dotted arca represents the extent of detachment usually done
o render the lip sufficiently mobile.
Fic. 361. Operation for simple bilateral harelip. Outline of incision.
Fic. 362. Same op Free lib ion and ion of flap.

3. Approximation of the freshened surfaces of the cleft. Careful union
of the vermilion border of the lip. (Fig. 362.)

Comment. The lip line must reach from one side of the newly formed
lip to the other in an uninterrupted curve. The mucous membrane on either
side of the line of suture must be of equal depth. The newly formed lip
should be lengthened sufficiently to cover the gums. The nostril should be

D |
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of the same size and made to the same contour as the normal
nose should not be flattened on the affected side.

If the gap is wide and the controlling muscles active,
takes in all of the soft palate or part of the hard palate,

<300

nostril, T,

© and the cleft
it may be necessary

3 Ha
=iy U

Muscles of the soft palate: a. line of division of muscle, b. line of incision
Povoanterior palatine muscle, 2. pharyngopalatine: muscle, 3 levator weli

pal
palatine muscle, 4. hamulus prerygoideus, 5. thyropalatine muscle, 6, azypos muscle.

to overcome muscular influence before uniting the cleft by dividing the
contracting muscles (tensor- and levator-palati, the palato-glossi and palato-
pharyngei). If these are incorrectly divided the velum will remain flabby

&p |
% A o~/
- .

ey,
il

N

Fic. 364 Fic. 365 Fic. 366
Fic. 365 Konig's operation for harclip: outlining the flaps by incision.
F16. 265, Flaps mobilized.

F1e. 366. Flaps sutured,

and motionless. Their relations to the adjoining tissues are shown in Fig.
363.

By dividing the posterior pillars of the fauces, of which they form the
principal part, the palato-pharyngeal les may be cut with a pair of

810 SURGERY OF THE HEAD AND NECK

blunt-pointed scissors. The palato-glossi muscles, which include the anterior
pillars, may be divided in the same manner. After passing a silk thread
through the velum on each side of the cleft at points corresponding to the
origin of the uvula, looping the ends of the threads and making the velum
firm with a tenaculum, the remaining muscles are divided. (Fig. 363.)

The Tensor Palati. The hook-shaped process around which the tendon
of the tensor palati runs is located a little behind and internal to the upper
posterior molar tooth. The segment of velum is made rigid by a traction
suture and the point of a narrow-bladed knife is introduced a little below
and at the inner side of the process with the cutting edge upward; the
knife is carried upward, backward and inward until the point is visible

" through the gap. The entire width of the velum together with most or all
of the tendon of the tensor palati is divided.

[1h
.\" b

Fic. 367 i : Fio. 368
Fic. 367. Simple bilateral harelip. Outlining the incision.
Fic. 368. Same operation. After loosening the flaps they are united as shown.

The Levator Palati, Many of the lower fibers of this muscle will be
divided during the above procedure. However, if greater section is re-
quired, the handle of the knife is depressed and carried outward making an
oblique incision on the posterior surface of the velum as it is withdrawn.

Konig's Operation for Single Harelip

Step 1. Two more or less vertical incisions are made parallel to the borders of
the cleft and passing through the entire thickness of the halves of the lips,
from the upper limit of the cleft through the vermilion border. (Fig. 364.)

Step 2. Auxillary incisions are now made above the borders of the lips slanting
from the more vertical incisions slightly downward. The incision at the
outer side of the cleft is somewhat the longer. As a result of these incisions
the vertical and horizontal openings shown in Figure 365 result.

Step 3. Pull thé flaps downward and after thorough mobilization suture them
as shown in Figure 366,

SURGERY OF THE UPPER JAW, UPPER LIP AND CHEEK 311

Operation for Simple Bilateral Harelip
Step 1. Freshen the central portion of the defect on both sides.
Step 1. Make lateral flaps with their attachments below at the outer borders.
Step 3. Separate the connections of the lips.
Step 4. Approximate the freshened flaps (Figures 369-370-371).

Fic. 369 Fie. 370 Fig 338 e
Fic. 360. Doyen's operation for simple bilateral harelip. Outlines of complementary incisions
in case of excessive shortness of the lateral flaps. ) j
Fic. 370. Same operation. Freshening of edges completed.  Reconstruction of lip.
Fic. 371. Same operation completed.

Malgaigne’s Double Flap Method
Figures 372-373 dipict the incision, flap formation and suture of this pro-

cedure. . ne
Ferdinand C. Lee ably discusses the principles underlying the repair ©
double harelip.! He stresses that the important points in the operation are: (a)

Fic. 372 Fic. 372a
Fic. 372. Malgaigne's operation: outlining flaps.
Fia. 3723, Freshening edies.
Fie. 373, Suturing complete.

the preservation and utilization of the tissues at hand; (b) the »*)"“'_‘""{‘“‘1 #ig
proximation of the two lateral flaps, with an abundance of orbicularis oris ll“”f
cle; (c) the careful suturing of the denuded surfaces with almost three rows 0
sutures; (d) the approximation of muscular tissue in the midline and the amp’e
use of sedatives to insure complete rest for the wound. Lee feels that by ""’
method a surgeon with relatively little experience in plastic surgery may achieve
satisfactory results in double harelip operations.
Jour. of the Med. Astoc. of Georgia, Octcber, 1934, No. 10.
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Projecting Intermaxillary Bone

A variety of methods have been suggested to remedy this condition, (Fig
374.) Blandin counseled free removal of a properly estimated "l'ﬂngulﬂr-shaped
section of the vomer. (Fig. 375.) Hemorrhage and frequent failure of union
caused many surgeons to seck recourse to subperiosteal resection which is easily
accomplished by raising the periosteum together with the superimposed mucous
membrane with a delicate periosteotome through incisions placed along either
side of the edge of the vomer.

Rose made a single vertical incision through the bone,

ingle vert following denudation.
Bardeleben, following

ion, divided the bone for about 34 inch. He then

NNINRRR

Fic. 374
4 Fi6. 374. Projecting intermaxillary process.
Fi6. 375. Operativn for projecting intermaxillary bone. Triangular incision, Blandin's opera-
tion; dotted line, Rose's operation.

reduced the deformity resulting in an overlapping of the borders of the vomer;
this is followed by union of the opposed surfaces. Some surgeons advise com-
plete removal of the projecting process. In this I do not concur. Doyen pointed
out that the removal of a triangular section is followed, after reposition, by an
awkward, inward displacement of the incisor teeth; this is obviated by quad-
rangular resection. (Figs. 376-377-378-379.)

Step 1. Retract the divided tissues.

Step 2. Remove the triangular section with strong scissors.

Step 3. Force the projecting portion into place.

Step 4. Proper intranasal and supralabial support keep the soft parts in position.

OPERATIONS FOR CLEFT PALATE
(Uranoplasty, Staphylorrhaphy)

Historical Notes. The first successful cleft palate operation was executed by
von Graefe in 1816. In 1825, Roux reported 112 such operations. Dieffenbach made
large lateral incisions on the palate. Fergusson divided the muscles of the palate

SURGERY OF THE UPPER JAW, UPPER LIP AND CHEEK 313

while Krimer was first in 1824 to perform an operation for cleft in the hard palate
by making wide lateral flaps of mucous membrane and uniting these in the middle.
Other names prominently connected with the further develof of the i

Fie. 376 Fie. 377
Fic. 376. Exaggerated projection of incisive tubercle. Defective resection of nasal septum in
double harelip. i
Fii. 377 Backward deviation of incisor tecth after triangular resection of nasal septum in
double harelip.

Fie. 378 Fie. 379
Fic. 378. Outline of quadrangular resection of the nasal septum suitable for reduction of the
incisive tubercle in bilateral harelip. 2
Fie. 379. Reduction of incisive tubofcle to normal position after resection of nasal septum
in bilateral harelip (after Doyen). .

are: von Langenbeck, Brophy, Lane, Codirilla, Lexer, Lorenz, Moskowitz, Shoe-
maker and others,

The best time for operating on cleft palate is between the second and fifth
years. The operation may be followed by serious consequences. Binnie maintains
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that the proper time to operate for cleft palate is when the patient is less than
three months of age.

’ The Brophy method of operating for cleft palate is inapplicable in children
over six months old; it should be done before closing of an accompanying harelip.

Brophy's Operation
Step 1. Place a traction suture in the anterior end of the tongue.
Step 2. Pare the bony edges of the cleft in the palate; either pare or horizontally
split the edges of the cleft in the soft-palate.
Step 3. Thread a Brophy needle with a strong silk or celluloid hemp-suture.
Pass the threaded needle through the superior maxilla from without inward

Dt S e~
Fic. 38 Fic. ;ﬂf )
Fic. 380. Brophy's operation. Method of inserting tension sutures and application of lczdfp!alei.
Fic. 381. Brophy's jon showing approximation of edges of cleft by means of in-
creased tension on silver wires: A-A. lead plates, B. closed palate, C. coaptation sutures.

at a point just back of the malar process and above the palate; when it ap-
pears in the cleft, pick up the thread and withdraw the needle. Ifass a
threaded needle through the corresponding part of the opposite bone in the
same way, this second loop of thread being passed through the ﬁrsl'and bo'th
pulled out. By means of this thread, pull a strand of very strong silver wire
through the same track. <

Step 4. In the same way pass one or two other silver wires through the anterior
portion of the maxilla above the level of the palate.

Step 5. Pass the ends of the silver wire through holes in lead plates which have
been molded to fit the convexity of the buccal surfaces of the bones, then draw
the wires tight and twist them together. Press the two maxillary bones
together until the cleft is completely closed, twisting the wire sufficiently so as
to hold the bones firmly together. (Figs. 380-381.)
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Berry and Legg's Operation

Step 1. Detach the mucoperiosteal structures of the palate from the oral surface
of the bony palate. (Fig. 382.) Make a small incision near the alveolar bor-
der. Insert into this opening a raspatory or periosteal elevator. By a to-
and-fro motion and with the back of the instrument against the bone, the
instrument is made to advance until its tip emerges at the margin of the cleft
through which it is pushed. Withdraw the raspatory. Introduce an ordinary
aneurysm-needle through the opening at (the inner aspect of the cleft and
work it backward and forward until the necessary amount of mucoperiosteal

Fic. 382 Fic. 383
Fic. 382. Berry and Legg's pperation for cleft palate. Position of first incision and man-
nclr of passing a periosteal clevator between the mucoperiosteal flap and the surface of the hard
palate.
Fic 383. Berry and Legg's operation for cleft palate. Passing of blunt instrument
(ancurysm needle) into the wound at the edge of the cleft palate. Shaded area indicates the
extent to which the mucoperiosteum is detached from the bone.

tissue is separated from the hard palate. (Fig. 383.) Repeat the same pro-
cedure on the opposite side. Temporary pressure arrests bleeding. Insert
into the wound at the edge of the cleft a rectangular knife and extend the
incision in a posterior direction to the point of junction of the soft and hard
palates.

Step 2. The authors consider this step the most important one of the operation,
stressing that, if not properly and completely accomplished, closure of the
cleft in the soft palate without undue tension will become impossible.

To accomplish this, insert one blade of a pair of sharply curved blunt
scissors into the space between the inferior surface of the hard palate and
the mucoperiosteal flap where the hard palate joins the soft palate. (Figs.
384-385.) The other blade of the scissors is introduced over the nasal sur-
face. In doing this the length of the incision should not be too large in order
to avoid injury to the posterior palatine artery.

Step 3. This consists of paring of the margins of the cleft and is performed by
grasping with appropriate forceps, the edge of the cleft opposite the erst-
while junction of the soft and hard palates—now separated. Thrust a very
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fine, sharp scalpel through the whole thickness of the soft palate, transfixing
it as far as the notch. Withdraw the scalpel and reinsert it somewhat pos-
l(_-rior to the forceps at the same distance as the first and continue the in-
cision toward the uvula.

Step 4. This consists of suturing the pared edges. An appropriate needle armed
with Pagenstecher linen has served me well in this step of the operation.
The needle is passed about 4 mm. from the freshened edge, and made to
emerge on the nasal side and enter on the same side on the opposite flap.
The tie is to be made in such a manner that eversion toward the buccal
side results. Tenacula steady all flaps while the sutures are placed. They
should be only approximated and not too tightly tied—lest strangulation

Fic. 384 Fic. 385
Fic. 384. Berry and Legg's operation. Introduce curved scissors and detach the soft from the
hard palate.
Fic. 385. Berry and Legg's operation. Union of freshened edges of flaps. Dark areas in-
dicate the incisions to relieve tension.

with marginal necrosis result. A tension suture here and there may be of
value.

Step 5. Make lateral incisions to relieve tension wherever deemed advisable.
These should be made somewhat in front of the junction of the hard with the
soft palate near the alveolus and internal to the posterior palatine foramen;
these incisions must not be too long, too much to the front or toward the
middle line.

Von Langenbeck’s Operation
(Fig. 386)

Step 1. Pare the margins of the cleft. Grasp the uvula with an appropriate
tenaculum forceps. With a fine sharp pointed knife begin the freshening be-
hind the tenaculum and excise a strip along the soft and hard palates in such
a manner that a slanting, wide, freshened margin results. Begin the resection
at the hard palate to be finished at the uvula with fine scissors. Treat the
opposite side in the same manner. Clear the pharynx of acc lated
blood. Tampon the cleft with gauze.

B
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Step 2. Make lateral incisions through the hard-palate and extend thes
in Fig. 387.

Step 3. Detach the mucoperiosteal flap from the hard palate as described j
Legg and Berry operation. This is followed by separating the soft el
from the horizontal portion of the palate-bone at the margin of { Pl
but Jaterally it is left attached to the bone. Next
halves of the soft palate by blunt dissection. The m:
be detached sufiiciently to allow apposition of their n

€ as shown

T he clefy,
+ Approximate the ty,

ucoperiosteal flaps must
MuUCous surfaces. These

_ Fic. 38 Fic. 387
Fi. 386. Von Langenbeck's operation for cleft palate. Latcral incision and freshening of edges.

F1e. 387. Von Langenbeck’s operation for cleft palate.  Note lateral incisions and approxi-
mated freshened edges thus covering the cleft.

must meet without tension. Treat the opposite side in exactly the same
manner.

Step 4. Union of the pared edges. Use fine silk or Pagenstecher linen. Inter-
rupted sutures are simplest and easiest to place. Pack lightly,

The Davis-Coley Operation

Step 1. Make a triangular-shaped flap comprising all of the soft parts taken
from the wider part of the hard palate. The apex of the flap is situated
behind the insertion of the incisor teeth; the base of the flap should extend
inward and backward from the border of the alveolus of the last molar tooth
to near the border of the cleft of the soft palate close to its attachment to
the bone.

Step 2. Make a somewhat similarly shaped flap at the other side of the cleft,
the inner border of which remains continuous with the soft parts at the border
of the defect.
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Step 3. With an elevator, raise the flap last formed from the bone, and turn it
over, across the cleft while remaining attached at its inner border by a hinge
of mucoperiosteal tissue.

Step 4. Join this flap by means of two or three catgut sutures to the freshened
opposite border of the defect.

Fic. 388 Fic. 380
Fic. 388. Davis-Coley operation for cleft palate.  Flaps marked out.
Fic. 389. Samec as before.  Flaps sutured.
Step 5. Similarly, lift the first flap and bring it across to the opposite side join-
ing its apex with the outer margin of the opposite gap by two or three silver-
wire or silkworm-gut sutures. (Figs. 388-389.)

cut surface

Fic. 300. Uvulectomy : A. uvula grasped with forceps and slightly tensed, D redundant portion
removed.

Comment. This procedure is less severe than the other operations de-
scribed; it is accompanied by less hemorrhage, pressure of the tongue against
the roof of the mouth is less harmful, while necrosis and a possibility of
septicemia are not so pronounced.
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Sir Arbuthnot Lane's Operation

is an adaptation of the Davis-Coley method. It is an ingenious procedure
and beset with many technical difiiculties to be surmounted only by the hands
of the expert. It should not be attempted by surgeons who have no special train-
ing in this work. For the general surgeon the methods described above will suf-
fice in the vast majority of well-selected cases.

Elongated Uvula
Have the patient withdraw his tongue aided by a dry towel. Grasp the end
of the clongated uvula with appropriate forceps, pull it forward and remove the
desired segment with scissors. (Fig. 300.) The slight discomfort following the
operation may be relieved by the application of a novocaine solutior.




CHAPTER 15

SURGERY OF THE ORBIT AND EYE

OPERATIONS ON THE ORBIT
INCISION FOR ORBITAL CELLULITIS

This results from the breaking of an abscess located in a contiguous space
(frontal, maxillary, ethmoidal or sphenoidal sinus) into the orbital cavity.

Operation. Use general anesthesia. Govern the incision by the probable
location of the collection of pus—often a most-difiicult task. Hug the wall of
the orbit closely thus avoiding injury to important structures, Drain.

B

Fia. 301 Fie. 302
F16. 301.  Skin incision in Kronlein's operation on the orbit.
Fii. 3o Bone incision in Keonlein's operation,

Usually the pus collection results from extensions, the result of ethmoiditis
or frontal sinusitis. These obviously are located on the nasal side where impor-
tant structures may be injured with the scalpel, viz., superior and inferior oblique
muscles and levator palpebrae superioris: ptosis then results, The prognosis
in these cases is usually grave. Orbital suppuration may best be reached through
an external fronto-ethmoidal operation.

OSTEOPLASTIC RESECTION OF THE OUTER WALL OF
THE ORBIT
Kronlein's Operation (Franke's Modification)

The object of this operation is to remove orbital neoplasms, particularly
retrobulbar tumors without sacrifice of the eyeball. The operation may also
be used in cases of foreign bodies in the orbit. The principles of the operation
consist of removing a large portion of the orbital wall with the attachments of the
soft tissues. The detachment is not made complete, however, the soft parts acting
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The sclerotic coat forms a firm protective covering or case for the delicate”

retina within. It is continuous posteriorly with the fibrous coat or dura of the
optic nerve, which is a continuation of the dura mater of the brain. At the optic
foramen, the dura mater splits into two layers; the outer layer forms the periosteum,
while the inner forms the dural coat of the optic nerve. This nerve also, like the
brain, has an arachnoid and a pial membrane. The sclerotic coat is continued for-
ward over the front of the eye as the cornea. It is essentially a membrane intended to
be protective in its function,

The choroid or vascular coat of the eye contains the pigment or color of the
eye. It is continued forward as the ciliary body (or processes) and iris. Being a

Antetior chomber
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Fie. 300 Injected cychall, showing arrangement of ciliary arteries and of choroidal veins.
rawn from pecparation made by Professor Keiller.

Vﬂscu}ay tissue, its diseases are inflammatory. If the choroid is affected we have
choroiditis; if the ciliary region is inflamed, it is called cyclitis; and if the iris is
inflamed we have iritis,

.Thg retina or nervous coat of the eye is concerned in the function of sight
and it, like other nerves, may be affected with inflammation, called retinitis. Some-
times it becomes loosened from the choroid beneath by a hemorrhage or rapid
stretching of the sclera, constituting a detachment of the retina. Outside the disk is
the macula lutea and fovea centralis or region of distinct vision.

F'.m“il the interior of the eye is the jelly-like transparent vitreous humor, en-
closed in the hyaloid membrane. “In front of the vitreous humor is the lens; and the

clear, limpid liquid between the anterior surface of the lens and the posterior surface.

of the cornea is the aqueous humor, .

.. The lens, immediately behind the iris, is suspended in its capsule from the
ciliary processes by its suspensory ligament or zonule of Zinn. Between the ciliary
processes and the sclera lies the ciliary muscle which 1 the acc dation
or focussing power of the eye. The ciliary processes are formed of convoluted blood
vessels supported by connective tissue and covered by the pigmented extension of
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as a hinge. After the operation is completed, the structures are sewed back in

position,

Step 1. Make an incision below the level of the eyebrow, corresponding to the
external half of the upper margin of the orbit. (Figs. 391-392.) Continue the
incision downward along the outer margin of the orbit to a point near
the lower orbital margin. From this point carry the incision backward on the
malar bone to the middle third of the zygoma.

Step 2. (a) Divide the zygoma subperiosteally near its middle.

(b) Beginning at the upper and outer part of the orbital rim, divide it
with a chisel, also subperiosteally, backward and downward to the inferior

orbital fissure
Superior oblique

Levator palpebroe
superior muscle

Supetior rectus

Ethmoidal cells
muscle

Sphenoidal sinus

Superior ophthal-
mic vein

F16. 303, The roof of the orbit has been removed, showing the contents, (Davis, Applied
Anatomy.)

(c) Similarly (subperiosterially), beginning at the lower and outer part
of the orbital rim, divide the malar bone backward, to the inferior orbital -
fissure and to the origin of the masseter muscle.

Step 3. The bone flap thus formed is reflected. Any portions of the external
orbital plate which form an obstruction should be removed and the orbital
fat exposed.

Step 4. Perform the particular operation indicated.

Step 5. Replace the bone flap. Suture the skin. Suture of the bone is un-
necessary.

Resections of the upper and median portion of the orbit may also be per-
formed under certain conditions.

OPERATIONS ON THE EYE

A ic Considerations. (Figs. 303-304.) The eyeball has three main
coats, viz.: a fibrous outer coat called the sclerotic; a vascular middle coat, the
choroid; and a nervous inner coat, the retina.

SURGERY OF THE ORBIT AND EYE 323

the retina. This ciliary region is an exceedingly sensitive one and a serious wound
of it usually means a loss of the eye.

The iris is the continuation of the choroid through the ciliary body, and
extends down to the pupil, its free edge resting on the anterior surface of the lens.
The iris is composed of a vascular and fibrous anterior portion, and a muscular and
pigmented posterior portion. In consequence of its vascularity, the iris is the
freq site of infl ion. When infl 1 it pours out lymph which may cause
it to adhere to the lens behind, forming a posterior synechia. An anterior synechia
occurs when, because of perforation of the cornea, the iris washes forward and becomes
attached to the cornea in front.

The circular muscle fibres surrounding the pupil are anterior, and form the -
sphinct<r pupillae muscle; it contracts the pupil. The radiating muscular fibres,
which lie slightly posterior to the sphincter pupillae dilate the pupil. The dark pig-
ment layer is on the posterior surface of the iris, and after an attack of iritis, as the
adherent iris is torn loose from the lens, it leaves patches of pigment adhering to the
anterior capsule.

The iris, as it rests at its pupillary margin on the lens, divides the space anterior
to the lens into two parts. The part between the posterior surface of the iris and
the anterior surface of the lens forms the posterior chamber. The anterior chamber
lies between the anterior surface of the iris and the posterior surface (Descemet’s mem-
brane) of the cornea. The two chambers communicate through the pupil. The
anterior surface of the iris toward its periphery is of the nature of a coarse mesh work,
the spaces of which are the spaces of Fontana. They communicate with a venous or
lymph canal which passes around the eye at the sclerocorneal junction (canal of
Schlemm).

The aqueous humor is of the nature of lymph. It is secreted by the ciliary
processes and posterior surface of the iris. It passes through the pupil to the an-
terior chamber, and enters the spaces of Fontana to empty into the canal of Schlemm.
The canzl of Schlemm empties its contents into the anterior ciliary veins,

The optic nerve reaches from the optic chiasm to the eyeball, a distance of
about 5 cm. (2 in.). It enters the apex of the orbit through the optic foramen at
the upper inner angle, in company with the ophthalmic artery. The artery crosses
the under surface of the nerve from its inner to its outer side. The optic nerve has
as its covering a prolongation of the membranes of the brain. The dura mater
when it reaches the foramen splits and gives one layer to form the periosteum lining
the orbit and the other to form a fibrous sheath of the nerve. This arrangement
prevents pus, forming in the orbit, from passing through the optic foramen into the
skull. The arteria centralis retinae enters the nerve on its under side and passes
through its center to the interfor of the eye. The nerve itself is covered with a
fine pial membrane and an arachnoid separating it from the dura thus forming
subdural and subarachnoid spaces. As these membranes and spaces are continuous
with those of the brain, hemorrhage or serous effusions occurring within the brain can
thus find their way into the sheath of the nerve.

As the nerve enters the eye, it is contracted and forms the optic disk or
papilla. It is readily seen with the ophthalmoscope as a round spot somewhat lighter
in color than the surrounding eye-ground. Coming from a depression or wup in the
disk, called the porus opticus, are the retinal arteries and veins.

The Muscles and Nerves of the Orbit. Directly under the periosteum of
the roof of the orbit is found the levator palpebrae superioris which draws the upper
eyelid upward and backward. Tt is supplied by the ocul nerve by means
of the internal rectus and external rectus. The combined action of the superior
rectus and the inferior oblique results in the direct elevation of the eyeball; direct
depression is brought about by the inferior rectus and the superior oblique. The
fourth (trochlear) nerve supplies the superior oblique and the sixth (abducent)
nerve the external rectus. The third cranial or oculomotor nerve supplies the ciliary
muscle, the snhincter of the iris and the remaining ocular muscles.
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The dilator fibers of the iris, the unstriped muscle of the upper. eyelid, anll)]‘(gllle
unstriped muscle of Miller, hich bridges the .sphepumax:ll;fry (m[fr:;r orl ‘Il‘!)
fissure are supplied by the cervical sympathetic. If this nerve is paralyzed, tr;p. 'nlc(;
tion of the pupil, slight ptosis and Tecession of the eyeball take place according
forner’s syndrome. -

; The l\)m divisions of the lacrimal gland are known as the orbital and pnlp;:br;‘\l.
The orbital is found on a fossa on the frontal bone and the pal[!chml‘ extends (;)\\n-
ward beneath the upper eyelid, to the superior fornix of the conjunctiva. Thcl:ucllf
from both portions of the gland open into the superior fornix. Tears rcnc‘ lnl
puncta lacrimales by crossing the conjunctivi. These tiny opgnlng? .-llrc "“I‘P]‘G
on the very top of the lacrimal papillac which occupy the margins of the r)l(_- ull
close to the inner canthus of the eye. The puncta enter the lacrimal canaliculi
at first running vertically and then turning abrupl[y inward to open by a cun;mm;
canal into the outer part of the lacrimal sac, Normally, the punctaare paced
opposite the conjunctiva, but the lower punctum may be cvrrl(-.d causing the (.l-lr;
to flow over the lower lid onto the cheek (epiphora). Obstructions c.»f. the lncnm.l‘
passages often found where the lacrimal sac and naso-lacrimal duct join also cause
this condition. 5

The lacrimal sac is formed by the dilatation of }hc upper extremity of the
naso-lacrimal duct. Its upper end is found back of the internal tarsal ligament and
is covered by some of the fibres of the orbicularis palpebrarum muscle. When ab-
scesses form in this sac, they are likely to discharge |hr§mgh.|hg skin below the
internal tarsal ligament, if unrelieved, and may be opened in (ln's situation.

The naso-lacrimal duct is about 34 inch long, cxh'ndmg downward and
slightly backward within a bony canal and opening into the inferior meatus of the
nose. By extending a line from the inner canthus to the front of the first molar
tooth, its course may be indicated on the surface. The lower eyelid is everted and
the lower punctum identified when a probe is passed along the lacrimal passages.
“The probe is inserted through the lower punctum and is dgrcglv:d first vertically
and then horizontally toward the inner wall of the sac; then it is turned downward
vertically and slightly backward toward the inferior meatus. X .

The eyelids are composed of five layers which from the exterior to the in-
terior are: (1) the skin, (2) the subcutancous tissue, (3) the muscular layer, (4)
the tarsal plates, and (5) the conjunctiva. 2 : .

The skin of the eyelid is very fragile. The subcutaneous tissue is loose in tex-
ture, quite elastic and free from fat. Oedema accompanying inflammation of the
orbit and sur ding structure is g lly quite iceable in the eyelids. The
muscular layer is comprised of the orbicularis palpebrarum in ring-like combinations
and some involuntary muscle which is discerned more clearly in the upper lid than in
the lower.

The tarsal plates are two very thin layers of dense fibrous tissue found in the
border of their respective lids and connected to the palpebral ligaments at their

it The Meibomian glands ble sk follicles in structure and
lie between the tarsal plates and the conjunctiva. Upon everting the eyelid, the ducts
may be seen through the conjunctiva as thin yellowish streaks running out freely.
A Meibomian cyst appears on the deep surface of the eyelid and is likely to
become quite large before it is noticed. The glands of Moll which resemble modified
sweat glands and the glands of Zeiss which resemble sebaceous glands lie along
the free border of the eyelids. If the glands of Zeiss become obstructed or infected
a sty (hordeolum) results.

The Conjunctiva. The ocular surface of the lids is lined with the palpebral
portion of the conjunctival sac while the adjacent surface of the sclerotic is covered
with the bulbar portion. The palpebral is firmly attached over the tarsal plates but is
loose and moveable elsewhere upon the lid. The bulbar conjunctiva continues un-
interrupted with the palpebral part along the conjunctival fornices and is firmly ad-
herent at the limbus but is quite loosely attached to the sclerotic.

Blood which has collected within the orbit, usually resulting from fractures of
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the anterior cranial fossa is noticed first under the conjunctiva of th
the corneal border. Later, it may reach under the upper eyelid and inlgl]l‘:::e near
ward beneath the skin. The palpebral fissure is formed by the eyelids bty ue yp.
inner and outer canthus; they enclose, at the inner canthus, the lacys la“'n ks
in which lies the caruncle which appears as an oval elevation, and the plica scm‘(in"“l.u
which appears on the outer side of the caruncle as a vertical crescentic fold “n‘du""-“’
nates the end of the bulbar conjunctiva (Piersol). desig.
ANESTHESIA IN EYE OPERATIONS

Local anesthesia is used for most operations upon the eye,

Some operations such as for enucleation of the eyeball, acute glaucoma el
often call for general anesthesia. Voluntary movement of the eye undcr'] c'i
anesthesia is of great aid to the surgeon. Butyn, 1 per cent, instilled imooﬁ;
conjunctival sac is excellent. Such an instillation is made every five minutes, T,
accomplish complete anesthesia, from six to cight instillations are required, éu\ o
docs not cause drying of the corncal epithelium or produce dilatation of the pu)'!;
as does cocaine. (Other anesthetics that may be used are cocaine, no\'ocai::
cucaine, stovaine, alypin, etc.). These are sufficient for intraocular operations such'
as cataract, corneoscleral trephine and operations on the cornea and conjunctivy,

In operations on the eyelids a solution of one to one hundred of novocaim:
or procaine crystals injected along the orbital margins of the lids is efficacious
In operations on the extraocular muscles a similar solution, to which a few drop;
of adrenalin are added, injected subconjunctivally will answer the purpose well.

REMOVAL OF FOREIGN BODIES FROM THE EYE
Conjunctiva

The eye is anesthetized with a freshly made solution of butyn (114 per cent)
or novocaine (s per cent), introduced into the conjunctival sac; wait a fev;
minutes; give the anesthetic an opportunity to act. Occasionally there is no
foreign body but simply an abrasion of the corneal epithelium; pain and
lacrimation are, in these cases, usually marked. A drop of 2 per cent fluorescin
solution introduced into the eye will stain an abraded area of the cornea bright
green while the conjunctiva will assume an orange-yellow hue.

A dark room is best for the removal of foreign bodies. Focal rays of light
directed on the eye are best for the purpose.

Retract the eyelid. Locate the foreign body. Attempt to wipe it away with a
piece of absorbent cotton on an applicator. If this fails the point of a needle is
used to remove the foreign body.

Cornea

To dislodge foreign bodies from the cornea is often a more difficult task than
those in the conjunctiva. Instill butyn (x per cent). A good oblique light or focal
illumination is essential. The patient is seated and the surgeon stands behind
him. The lids are held apart with a proper lid-retractor. Use a fine curet or
cataract needle to gently dislodge the foreign body. The instrument is kept paral-
lel to the cornea and the head of the patient is kept steadied to avoid movements
which may cause inadvertent injury. In more difficult cases, transfix the cornea
over the foreign body and divide the cornea from without inward, after which the
foreign body is readily removed. Care should be exercised to prevent traumatic
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ulcers or pushing the foreign body from the cornea into the anterior chamber of
the lens.

Some metal particles may be removed with an ordinary magnet. Deeply
imbedded foreign bodies of metal are extracted with an electromagnet. (Fig.
395.) If the foreign substance is in the iris, or anterior chamber or the lens, the
point of entry must be enlarged and the foreign body extracted with an appro-
priate forceps. If it is impacted in the iris and the magnet is ineffective, the
segment of iris carrying the foreign body should be removed; its dislodgcr’ncnl

Fic. 395, Victor giant magnet.

from the lens is difficult. A
should be extracted.

ic cataract is frequent] d; it

Crystalline Lens
Make an incision in the cornea with a kerato! i
me. Int
e e ntroduce a delicate forceps
A magnet inserted in the anterior chamber wil
! X ill often extract metal bodies
:{;h: chemxslr): o.l the lens b.emg neutral, foreign substances lodged there cause nt;
ill effects and it is often advisable to leave them alone until the lens loses its trans-

parency when it is ved. ver, i i
nmo\;’d ol removed. However, iron, steel and copper bodies should be

Vitreous, Choroid and Retina

Foreign bodies in the posterior portions of the eye are treated as follows:

Ascertain the exact position of the foreign body (ophthalmoscope, x-ray
) f

Sweet localizer, i i i
. .,el.c,)J Its extraction entails operative maneuvers, It should not

1 ed in q dings or with imp training. If

elxcpenen'nc is luqllt.d, keep the conjunctiva clear by iniml?;m, nszptii drssi):ur
etc., unn! a spccm.hs!. performs the necessary procedure. The duty of the ol
surgeon is to avoid infection from ensuing. e
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OPERATIONS ON THE CONJUNCTIVA
Pterygium

Pterygium (wing) is a triangular fold of thickened conjunctiva resulting from
exposure to the wind, sun and dust. It is more common on the nasal side of
the cornca than on the temporal side, but may appear on both sides. The apex
is referred to as the head ; a small adjoining part is called the neck ; and the wing-
like expansion is termed the body. As growth takes place, the head advances
from the corneal margin toward the center of the cornea, causing a cosmetic dis-
figurement and endangering the sight.

The treatment consists in excision or t pl jon, and the operati of
McReynolds gives the most satisfactory results. Very few recurrences follow
the proper performance of this procedure.

(a) The following is the least complex operation for removing a pterygium:
Step 1. The conjunctiva is ancsthetized with cocaine or butyn-solution and the
neck of the tumor is grasped with a small forceps at the corneal margin.

The tumor is detached from the cornea with a pterygium, cataract or some

other very sharp knife. (Fig. 306 A.) Great care should be exercised so that

7 "Z& s .
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A

Fic. 306. A. Operation showing pterygium grasped with forceps and detached from cof e
with a very sharp knife, B. sutures placed, C. suture of the conjunctiva.

the head of the pterygium and all loose tissue is removed without injuring
the corneal stroma.

Step 2. The surface of the cornea should be cauterized with the actual cautery
where the head of the pterygium has been excised. A wedge-shaped piece ©
the attached conjunctiva is excised with a fine scissors after the head and
neck have been detached with a knife.

Step 3. The edges of the wound may be undermined for a short distance before
closing. (Figs. 306 B and C.) :
(b) When the pterygium is of such size that cutting away its conjunc

tival pedicle is likely to result in excessive shrinkage of the conjunctiva, the follans

ing operation is offered as an alternative : The pterygium, instead of being € !
is transpl d under the c iva a short way from the cornea and hea't!
new conjunctiva is brought up to the stripped margin of the cornea. sliding
flaps of many kinds have been offered for use in this procedure.

Benign Tumors of the Conjunctiva

Pinguecula. This is a tiny, fatty growth appearing on the conjunctiva; itis
about the size of the head of a common’ pin and of a reddish or saffron hue-




328 SURGERY OF THE HEAD AND NECK

It should be cut away in such a manner that only one suture need be required to
unite the edges of the wound.

Lipoma. This condition occurs rather infrequently beneath the conjunctiva
The tumor is shelled out following an incision in the conjunctiva and the Ellgcs'
of the wound sutured.

Angiomas. The most successful procedure in this case is complete excision
of the angioma by means of a small surgical knife after which the veins are ligated
at the surface. Galvanocauterization may be instituted as an wlliry ey

Polypi. These growths are sometimes referred to as pediculate papillomita
and are generally excised, the wound sutured and cauterized with the alvino:
cautery.

Cysts. These are of a serous or dermoid nature. Great care should be
exercised when detaching them from the conjunctiva so that they may be com.
pletely enveloped when lifted out. The transparent qualities of cysticerci cause
them to be readily identified if present in the conjunctiva. The same psntirtesy
is followed as in the case of lipoma. Great care must be taken so Gt 1l
entire cyst wall is removed in order to prevent its return,

Malignant Tumors of the Conjunctiva

Epithelioma. The margin of the cornea is very often the starting point of
primary epithelioma of the conjunctiva. Excision should be promptly prescribed.
Electrosurgical destruction or radium give better results than scalpel surgery.

Malignant Encanthis. This condition is also referred to as epithelioma of
the carunculus lacrimalis. The treatment prescribed is thermocoagulation or
radium. When an epithelioma of the eyelid or lacrimal passage becomes en-
larged it is usually identified as secondary epithelioma of the carunculus and calls
for the same treatment as malignant encanthis,

Sarcoma: Melano-Sarcoma. This is, generally speaking, a primary sar-
coma of the choroid. Great skill on the part of the surgeon is required in dealing
with this serious affliction. The treatment is complete enucleation of the eyeball
supplemented by thermocoagulation to the retrobulbar structures, followed by
radium.

OPERATIONS OF THE EYELIDS
Hordeolum (Stye)
Operation is performed for infection of the glands of Zeiss. A local anesthetic

solution is injected. Incise the skin parallel with the border of the eyelid; avoid
injury to the tarsus, for such injury may eventuate in cysts or chalazions.

Chalazion (Meibomian Cyst, “Hailstone™)

A chalazion is in intimate relationship with the tarsal cartilages. It may
become reabsorbed after an incidental inflammatory condition. Its removal may
be accomplished through an intermarginal incision, a conjunctival incision, or a
cutaneous incision.

THE INTERMARGINAL METHOD (AGNEW'S PROCEDURE)

This method is preferred by many and it is particularly applicable if the chala-
zion is situated near the border of the eyelid.
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Anesthetize (novocaine) the eye and affected lid. Make an incision along the
margin of the eyelid between the cutaneous and mucous surfaces of the lid. Enter
the cyst. Express and curet out its contents and destroy its walls. Apply a com-
pression dressing. Union by suture of the conjunctival margins is unnecessary.
Avoid hematoma formation.

THE CONJUNCTIVAL ROUTE
Step 1. Grasp the eyelid with a chalazion forceps, placing the spatula blade over
the chalazion on the skin side. Evert the lid by a simple rotation of the
handle of the forceps. Make an incision in the conjunctiva either perpen-
dicular to or parallel with the lid margin (Fig. 397). (Ifa parallel incision is

_ Fie. 307 Fre. 308

FiG. 397. Extirpation of a chalazion by the conjunctival route. Luxate the eyelid with a Des-

) marres’ forceps, the spatula of which supports the cutancaus surface. -

FFic. 308, Extirpation of a chalazion by the cutancous route. The spatula of the Desmarres
forceps is introduced into the superior conjunctival culdesac.

made it should not extend beyond the limits of the chalazion to prevent the
destruction of adjacent meibomian glands.) This incision should extend
through the chalazion.

Step 2. The contents can now be removed and the cyst wall completely de-
stroyed with a chalazion curet. It is unnecessary to unite the wound edges
with sutures. The space where the chalazion was removed will immediately
fill with blood, but this will soon resorb.

THE CUTANEOUS ROUTE

Excessive size of the chalazion calls for this method. Inject the anesthetizing

solution. Make an incision running parallel wjth the margin of the lid extending

down to the chalazion (Fig. 308). Dissect it out of its bed. Curet the bed, if

necessary. Secure hemostasis. Unite the wound edges of the skin with a few
interrupted Pagenstecher linen sutures.

Blepharospasm
FUNCTIONAL
This is occasioned by contractions of the orbicularis palpebrarum muscle.
It may be a purely reflex manifestation (conjunctivitis, acute or chronic). The
treatment is removal of the cause. Partial resection of the orbicularis has been

330 SURGERY OF THE HEAD AND NECK

recommended by some. Where narrowing of the palpebral fissure resulted, ex-
ternal canthoplasty (which see) is indicated.

ESSENTIAL
This consists of tonic and clonic contractions of the orbicularis muscle such as
is observed in tic douloureux. Treatment consists of resection of the infra-orbital
nerve or, if this fails, intracranial resection of the ophthalmic branch of the
trigeminus,

Blepharoptosis (Drooping of the Eyelids)

Ptosis of the ocular muscles through afiection of the nerve supplying the mu§cle
is caused by an underdevelopment of the levator muscle, or paralysis. Mechanical
ptosis is due to dragging down of the upper lid (tumors, trichiasis). The fol-
lowing procedures are used to correct the condition, though success is not always
attained.

1. Excising the skin to shorten the lid.

2. Advancing the point of insertion of the levator palpebrae muscle.

.
Fic. 300. Paralytic ptosis: A. the epidermis is detached from the cutancous flap. Ml';
the introduction of 3 suture loops which are passed bencath the musculocutancous bridge.  B.
¢ palpebral-cutancous flap drawn under the musculocutancous bridge, is now united to tihe
occipitofrantalis muscle.  Suture the wound in the upper eyelid.

3. Substituting the action of the frontalis muscle for that of the levator
palpebrae superioris.

4. Combining the two methods just mentioned.

5. Substituting the action of the superior rectus muscle for that of the levator
Ppalpebrae.

SUTURE OF A CUTANEOUS FLAP PROM THE UPPER EYELID TO THE
FRONTALIS MUSCLE

Step 1. Put the eyelid on the stretch. Dissect from its upper surface a quad-
rilateral flap with its base directed downward. Detach the cutaneous surface
down to the tarsal cartilage (Fig. 309 A).

Step 2. Make a horizontal incision extending along the entire length of the
superior border of the eyelid exposing the fibers of the frontalis and corrugator
supercilii muscles. [

Step 3. Mobilize the bridge of skin between the two openings. The c:.mxlagm‘ous
flap now divested of skin is sutured to the muscle as shown in the illustration.
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Step 4. Unite the edges of the upper and lower cutaneous wounds with inter-

rupted sutures (Fig. 399 B).

Claiborne removes a rectangular-shaped piece of tarsus (12 to 15 mm. long
and 2 to 3 mm. wide) together with the conjunctiva. The wound is closed with
a central suture of stout thread and placement of two sutures of finer thread on
either side of it; four lateral stitches are then introduced.

Cicatricial Ectropion
WHARTON JONES' OPERATION
Step 1. Make a V-shaped flap, governing its size by the everted lid, including
the scar tissue (Fig. 400 A).
Step 2. Extend the convergent incisions downward forming a Y-shaped flap
which is dissected up in its lower part.

o ol AR

Fic. 400. A. Wharton Jones' operation for ectropion of the lower cyelid. (V-shaped inci-
sion). B. Aftes mobilization oi the flap, suture of the wound in the form of Y. C. Appearance
of the suture complete.

Step 3. Suture the lower part vertically in such a manner that the tension upon
the ectropion is relieved (Fig. 400 B).

Step 4. Suture the upper parts of the margins to those of the Y-shaped flap
which has been drawn back (Fig. 400 C).

Atonic Ectropion
DIEFFENBACH'S OPERATION
Step 1. This consists of tracing and excising a small triangle, the base of
which is directed upward forming an outward prolongation of the external
commissure (Fig. 401 A).
Step 2. Resect the exuberant portion of the free margin of the lower eyelid.
Step 3. Reunite the edges of the denuded triangular surface as shown in the
illustration (Fig. 401 B).
Step 4. Repair the conjunctiva and skin.
Entropion

Entropion is an inversion of an eyelid. The eyelashes are turned toward
the eyeball. The condition is frequently associated with trichiasis.
Canthotomy
This is performed under local anesthesia, the object being to make the pal-
pebral opening larger.
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Make a horizontal incision with one blade of a pair.of blunl-poin(cd.scl:::)\:
inserted in the conjunctival sac and divide the canthal ligament and conju a
simultaneously. The wound may or may not be sutured. .

A

Fic. 401. Dieffenbach’s jon for atonic pi

Canthoplasty
i i i lly from within outward for
Step 1. Incise the external commissure ho'nzonl.n r ;
l’almul 10 to 15 mm. dividing the skin, orbicularis oculi muscle and soft tissues,
to the bone (Fig. 402 A). e .
Step 2. Reunite the conjunctiva at the external angle of the incision (Fig.
02 B). Sy .
Step‘a. Unite by interrupted sutures of the conjunctiva to the respective upper
and lower cutaneous wound (Fig. 402 C). Vo T
T haphy and blept haphy are synonyr terms ing the
shortening or complete closing of the palpebral fissure which may be partial or
total, temporary or permanent.

» C
A : .
Fic. 402. A External canthoplasty. The horizontal incision divides the skin and con-

junctiva. B. Placing of the first three sutures to unite the new palpebrocutancous commissure.
C. Suture completed.

A
@>

o

-

"!\

h tanshia t

C Total tarsorrhaphy is obj of retention of
secretions of the eye and because of the difficulty of reopening the external
canthus. Median tarsorrhaphy is more adequate. A . .

Ankyloblepharon signifies partial or complete junction of the eyelids,
It be congenital or acquired. < ’

j et is an dhest b the j of the
oy ¥ x ¥
eyeball with that of the eyelid.

Blepharoplasty
This signifies repair of defects of the eyelids. For total blepharoplasty l.hc
integrity of the conjunctiva and the fibro-cartilaginous framework of the eyelids
- is a sine qua non. Four methods are applicable.
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1. French Method (sliding flaps).

2, Indian Method (pedicled flaps transposed by torsion or rotation),
3. Italian Method (pedicled flaps from distant parts—arm).,

4. Grafting.

Fic. 403. A. Extirpation of a neoplasm or scar from the upper eyelid. B. Transfer the flap
into its new position. Suture in place.  Obliterate the denuded area by approximating the
borders of the cutancous wound.

BLEPHAROPLASTY OF THE UPPER EYELID
Step 1. Dissect out the scar; mobilize the surrounding margins (Fig. 403 A).
Step 2. Mobilize the autoplastic flap.
Step 3. Suture the flap after shaping it, into its proper place (Fig. 404 B).
Step 4. Repair the bed whence the flap was taken. Dress the wound,

Fic. 4o4. A. Extirpation of a small tumor from the lower eyclid. A sliding flap is used
B. Operation completed.

BLEPHAROPLASTY OF THE LOWER EYELID

Step 1. Make a tongue-shaped incision around the defect; remove it (Fig.
404 A).

Step 2. Make a second similar incision beginning at the same point as the first,
thus creating a flap which is sutured into the bed left by the excised and
freshened defect (Fig. 404 B).
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Operation for Symblepharon

Symblepharon signifies scar formation between the conjunctiva of the eyeball
and the conjunctiva of the eyelid. Partial symblepharons are characterized by
adhesions consisting of single cords while complete symblepharons consist of ad-
hesions of broad bands which have been known to completely obliterate the
cul-de-sac.

Arlt's procedure which is indicated when not more than a third of the cye
is affected, is performed under cocaine analgesia.

Step 1. The adhesions may be seized with a forceps or a suture-tractor may
be used. The apex of the symblepharon is severed from the cornea with

a sharp knife; the remainder with a blunt curved scissors.

Step 2. The scar-tissue is dissected from the symblepharon by two incisions
reaching from the apex to the base. The flap which results is placed in the
lid-aperture which is left after excising the symblepharon.

Step 3. For mobilization purposes, the borders of the conjunctival wound are
undercut and sutured.

Operations for Trachoma

Trachoma is a condition characterized by chronic conjunctivitis accom-

panied by an abnormal increase in the size of the conjunctiva and follicular
formation.

THE USE OF ROLLER IN EX
General anesthesia should be used.

Step 1. Evert the edge of the upper eyelid
forceps (Fig. 405) and pull the lid upward, exposing the fornix,

Step 2. Insert one cylinder of the roller forceps into the upper fornix while the
other cylinder is made o roll over the tarsal region of the conjunctiva,

Step 3. Press lhe'blads of the instrument together causing the cylinder to
exert pressure in expressing or “milking” out the secretion and granules
'!lh‘l:xs ;:or:;dum.may bertpeatcd several times until the conjunctiva is smooth;'
lawi':lx lhemt is pmc,t;::l ;]:; :n the conjunctiva of the lower eyelid. Fol-

When the exudati ceased
apply a 2 per cent silver nitrate solution daily, &k E

T! BODIES: KNAPP'S TECHNIC

i grasp it with the Knapp's roller-

PARTIAL EXCISION OF THE TARSUS AND CON; CTIV,
CLAIBORNE'S CLAMP-OPERATION FOR mCl’lg’;A =

A The clu‘np used in this operation bles that of D ’ (Fig. 406);
consists of a metal plate upon which descends i t
into fenestrae when the instrument is closed. g AN s
Step 1. Lift up the middle of the eyelid with the fin reeps.
¢ gers or fo Introd

the right prong of the instrument under the lid followed by the lefll‘: u:ruv:
thc‘fork on the lid by means of the ratchet. Reverse the clamp, thus ex-
pn:dn:! d;e c::e]umival surface of the lid. The curve of the prongs serves
a or the incision. Because of tension, the tars incised springs
away from the subjacent tissue, ; o s

[ e ——
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Step 2. In order to lessen the tension when the conjunctiva is sulurtc! to Ehe
lid, the tarsus and conjunctiva over it are dissected up and the conjunctiva
of the fornix is loosened. The sutures should be about ten inches long,
double-armed, and inserted parallel to the inferior margin of the tarsus,
the middle stitches being inserted first. Excise the tarsus above the suture
line ; remove the clamp and continue the suturing.

No blood is lost during this operation and it may be performed in a short
time (10 or 15 minutes). It differs from other methods in that the middle sutures

o

<=

Fic. 403 Fic. 406 Fic. 407
Fic. 405. Knapp's trachoma forceps.
Fie. 406, Claiborne's lid clamp for removal of tarsus in old trachoma.
Fia. 407. Beer's knife.

. : T
are placed at a greater distance from the ciliary area, thus insuring a de¢pe
fornix and avoiding tucking of the lid in the center.

Operations for Pannus: Peridectomy
This operation ists of excising the ¢ iva all around and. very clos¢
to the cornea; after excision the area is cauterized with nitrate of silver.
vessels on the cornea are scarified by means of a Beer knife (Fig. 407)-

Peritomy .
is a modification of the above procedure and consists of incising the conjunc <
all around the cornea as near the limbus as possible; the larger vessels, i ;,.
posed, are seared with a hot electrade after which the eye is cleansed ""hr 7
boric-acid solution and dressed. These operations are indicated where supef
ulcers or corneal vascularity exist (trachomatous pannus, etc.)

tiva
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Operations for Removal of the Lacrimal Gland
RESECTION OF THE PALPEBRAL PORTION OF LACRIMAL GLAND
Cocaine anesthesia.
Step 1. Evert the upper lid and draw same up forcibly wi i
patient look down; the gland can now be i;cv.-n. .»\{apl;'n; ;ﬁé’:{o}}agnfhc
saturated with a solution of adrenalin (1-1000) for a minute ik on
Step 2. Make an incision over the gland (Fig. 408 A), Hold the wo;md o
with forceps or strabismus-hook. Free the gland by blunt dissection g::n
above, then below (Fig. 408 B). After the lobes are well dissected out, dr :
the gland down and cut it off with scissors from the nasal side out do (““l
hemorrhage by clamping, styptics or pressure. U

F16. 408. A. Rescction of palpebral portion of lacrimal gland. Conjunctival incision. B. Dis-
section of gland almost completed.
EXCISION OF THE ORBITAL OR SUPERIOR LACRIMAL GLAND

It has been shown that if conditions necessitate the removal of the orbital
or superior lacrimal gland for such conditions as cysts, epiphora or fistula, the re-
maining glands of the eye (Krause’s meibomian, etc.) are sufficiently capable of
lubricating the eyeball.

General anesthesia. Shave the eyebrow.

Step 1. Make a curved incision parallel to the outer half of the orbital border
through the skin and subcutancous tissues down to the periosteum. Do not
carry the incision too far forward mesially.

Step 2. Expose the lacrimal gland by drawing the edges of the wound apart.
Grasp the gland with appropriate forceps and remove it by blunt dissection
and delicate scissors.

Step 3. Ligate the lacrimal artery; suture the tarso-orbital fascia with catgut.

Step 4. Close the skin with Pagenstecher linen.

Probing the Lacrimo-Nasal Duct

In the presence of a stricture of the canaliculus or nasal duct, an attempt at
dilatation with a probe introduced into the canaliculus and nasal duct may be
followed by success (Fig. 409). To eliminate the pain incident to the procedure
a few drops of novocaine solution are instilled into the culdesac and lacrimal sac
In probing, caution should be exercised not to penetrate the lacrimal bone or the
wall of the sac or duct during the manipulations.
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Incising a Canaliculus or Lacrimal Duct

This procedure is indicated in some form of stricture, displaced puncta
lacrimalia and dacryocystitis. It is contraindicated as a preliminary procedure
to probing the lacrimal duct unless absolutely necessary. Its benefits are tem-
porary. Gas or local anesthesia should be used. Weber’s or Agnew’s canaliculus
knife is well adapted for the purpose.

Step 1. Evert the lower eyelid.

Step 2. Introduce the knife into the punctum in a vertical direction. (Fig.
410 A.) Put the lid on the stretch away from the tendo oculi and hold in
slight eversion. Introduce the knife in such a manner that its cutting edge
is directed upward and backward so that the incision will come in contact
with the conjunctiva of the globe when the lid is released. Be sure that the
end of the knife is in contact with the conjunctiva of the globe when the lid
is released; also that the end of the knife is in contact with the interior of
the nasal wall of" the sac—then
the incision should be made. (Fig.
410 B))

Step 3. After the incision is made,
introduce a probe of appropriate
size and leave it there for a few
minutes.

Dilate the channel for four
or five days and continue cathe-
terization for as long as is deemed
necessary. (Fig. 410 C.) Inci-
sions may be made in other direc-
tions and into the nasal duct as
shown in the illustrations. (Fig.
410 D.)

Note. The canaliculus should
never be cut unless it cannot be
opened by means of blunt probes; cutting renders it functionless.

Fic. 409. Introduction of conical stylet into
the inferior lachrymal punctum.

Extirpation of the Lacrimal Sac

Anesthesia. General or local. The superficial injection of the analgesizing
solution is made under the skin along the anterior crest of the lacrimal groove.
The deep injection into the tissues is made by introducing the hypodermic needle
4 mm. above the inner canthus and carrying the point of the needle straight back
to the tissues above the dome of the sac. In usual cases the needle should be
inserted about 6 mm. (}4 in.) entering the skin at a point where the lower border
of the orbit and the upper anterior portion of the lacrimal bone join, and following
a downward, backward and inward path to penetrate the neck of the lacrimal sac.
When the anesthetizing solution is forced into the.sac it generally causes the fluid
already in the cavity to enter the canaliculus along with the anesthetic. Further
injections are unnecessary as the solution already injecte is sufficient to bleach
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and anesthetize the canaliculi, the mouth of the nasal duct, the sac wall and ad-

jacent tissues.

Step 1. Make the incision along the entire length of the anterior, crest of the
lacrimal groove beginning at a point 3 mm. above the canthal ligament and
3 mm. to the nasal side of the inner canthus and ending at the mouth of the
duct.

. Fic. 410, Incising a canaliculus or lacrimal duct: B. Weber's knife has been introduced
into the sac, the arrow indicates the arc of rotation: A. Appearance of completed incision of
the inferior canal after cicatrization,

\e~~

F'!‘-- 410 (continued). Incising a canaliculus or lacrimal duct: C. catheterizing the nasal
duct with Bowman's sound. The sound is introduced into the lachrymal canal until it comes into
contact with the wall of the lachrymal sac. Its free end is then raised so as to point in the
direction of the nasal duct; D. operation for stricture of the nasal duct, with Still ing’s knife.

e blade of the knife, the extremity of which is blunt, is introduced horizontally as far as the

internal wall of the lacrimal sac. It is then raised, as in using Bowman's sound, till it takes the
direction of the nasal duct.

Step 2. With a tooth forceps and scissors detach the skin from the canthal
ligament and the adjoining orbicularis muscle; introduce a Miiller’s speculum.

Step 3. Expose the canthal ligament by making an incision parallel to its fibers
on the upper and lower borders. .

Step 4. Incise the canthal ligament backward and inward about 2 mm. from its
nasal extremity ; separate the orbicularis fibers along the anterior crest, from
the upper to the lower end of the first incision. The deep fascia around
the lacrimal sac is thus exposed.
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Step 5. Incise the deep fascia behind the stump of the canthal ligament exposing
the front wall of the lacrimal sac which is more flabby and of a different color
than the tough fascia surrounding it.

Step 6. Separate the fascia along the anterior crest of the lacrimal groove. (The
incisions in the orbicularis muscle and the deep fascia should fall immedi-
ately behind the first incision and be of the same length; complete exposure
of the sac facilitates extirpation.)

Step 7. Dissect the deep fascia from the sac-wall with a mouse-tooth forceps and
scissors; extend the dissection to the posterior crest of the lacrimal groove.

Step 8. Dissect the sac from the periosteum with the aid of forceps and scissors
and extend the dissection from the dome of the sac to the mouth of the duct.
After cutting the connective-tissues at the dome and grasping the upper part
of the sac wall, drawing it gently out of its bed, the adhesions along the pos-
terior crest are divided with scissors.

Step 9. While drawing the sac upward, the mouth of the duct is divided with
stissors as far down as possible. Curetting and probing are unnecessary if
the sac has been entirely removed. Irrigate with boric acid solution or swab
with weak tincture of iodine.

Step 1o. With fine catgut, suture first the ligament, then the skin so that the
temporal flap is slightly elevated to prevent ectropion and proptosis of the
lower lid which is likely to follow.

Comment. The Toti-Mosher operation for chronic dacryocystitis con-
sists of approaching the lacrimal sac through an external incision and
creating a communication between the sac and nasal cavity. This can also
be accomplished by West's operation, the approach being from the inside
of the nose,

OPERATIONS ON THE CORNEA
Wounds of the Cornea

Ordinary wounds without prolapse of the iris require no suture. In prolapse
of the iris, snip off the herniated portion. Apply dressings after closing the
lid. Suture of the sclera is accomplished with a fine curved needle and oo catgut.
The sutures are interrupted and tied lightly. Do not pass the needle through
the entire thickness of the sclera—only the conjunctiva and superficial layers o
the cornea are sutured. In injury to the posterior chamber Lejars rec d
using a needle on each end of the catgut sutures, both entering the wound from
within outward. Give a guarded prognosis.

Paracentesis of the Cornea

Retract the lids with a speculum. Steady the eye. Insert a von Graefe
knife or a paracentesis needle at the lower end of the vertical meridian of the
cornea; the instrument is withdrawn slowly as soon as it enters the anterior
chamber of the eye. If necessary, the iris is replaced and the eye dressed.

Guthrie-Saemisch’s Operation for Corneal Ulcer
KERATOTOMY
This operation is performed to avoid destruction of the cornea. Steady the
eye with fixation forceps. Hold the lids apart with a speculum. Insert a v. Graefe
knife on the temporal surface of the horizontal meridian of the cornea. By
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e ulcer. Remove all affected tissue. _Irri;_:nlc
Dress. Serious postoperative comphc_nllons
It is performed only in the hope of saving an

drawing it outward it will divide th
the eye with warm salt-solution.
sometimes follow this procedure.
eye that might otherwise be lost.
KERATECTOMY
KNAPP'S OPERATION FOR STAPHYLOMA et
Bulging of the cornea is often occasioned by penctrating (knife) injuries,

i sults i blindness.

ophthalmia neonatorum, etc., and results in total ¢ . .

Sil)ep 1. Place a mattress-like suture on the nasal side of the vertical meridian
and another on the temporal side of the eye. ;

Step 2. Steady the eye with a fixation forceps. Introduce a Beer 'kmfc at the
temporal end of the horizontal meridian; hold it flat and carry it downward

==
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Fic. 411. Paracentesis of the anterior chamber: A. von Graele's knife transfixing the lower
part of the anterior chamber, B. fixation forceps, C. lid retractor.

and outward along the base of the staphyloma until half of it is disscclcd.;
grasp the detached part with a mouse-tooth forceps, draw it upward and (!l-
vide it with scissors along its upper attachment in accordance with the dis-
section made below. The lens and vitreous may not always be saved.
Step 3. Tie the mattress-like sutures.

This operation is performed principally for esthetic reasons. The surgeon
has the choice of removing the eye or excision of the staphyloma. Beer
recommends leaving the wound open and the eye dressed.

Transplantation of the Cornea

The transplant is usually obtained from an eye that has just been removed.
Many of these corneas unite with the surrounding structures satisfactorily. How-
ever, the ultimate result is not very satisfactory; the transplant often loses its
transparency. This operation should be attempted only by a specialist well
versed in corneal transplantation.

In partial keratoplasty the Descement membrane and the posterior trans-
parent layer oi the cornea are omitted. In total keratoplasty the entire thickness
of the cornea is used.
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OPERATIONS ON THE SCLERA
Paracentesis of the Sclera

This is indicated in detachment of the retina; the subretinal flyiq is wity,
drawn.

Step 1. Novocainize the eye: draw back the eyelid and steady the eyeball wi
fixation forceps; draw a portion of the conjunctiva to one side with 5 formlh
and see to it that the puncture point will not be made direetly gyer th
in the sclera. (Fig. 411.) t

Step 2. Insert a von Graefe knife into the sclera and choroid wi(hdrawing it
that the scleral fibers are separated. 0

Fic. 412 Fie. 413
Fic g12. Suturing a wound of the sclera.  Note that two needles are used. Observe that
one end of the suture has just passed through the conjunctiva and outer layer of the sclera
from within outward
Fia. 413. Anterior sclerotomy. The von Gracfe knife is manipulated in such a manner a o
leave a superficial sclerotic bridge.

Step 3. Insert a cataract knife to the posterior retinal-sac, exercising care so
as not to injure the retina; raise the conjunctiva slightly permitting the
retinal fluid to escape. Instill atropine ; dress the eyes and permit the patient
to remain in bed for several days.

Wounds of the Sclera
Wounds of the sclera are repaired by suture as shown in Fig. 412,

Anterior Sclerotomy
This operation is performed to relieve tension within the eye. A filtering
scar is created in the anterior chamber of the eye which will permit the escape of
aqueous humor.

Step 1. Use a narrow bladed von Graefe knife. With its edge directed upward,
penetrate at a point 1 mm. outside the margin of the superior-external
quadrant of the cornea entering the anterior chamber and emerging at a
point directly opposite the point of entrance (Fig. 413).
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Step 2. With a see-saw motion of the knife, the superior sclero-corneal bridge is
incompletely divided leaving a thin lamella of the sclerotic at its middle.

Posterior Sclerotomy

In this operation the vitreous space is punctured through the sclera. Often,
iridectomy is performed immediately following this operation which is rendered
much easier due to the softer globe resulting from the escape of vitreous. The
benefit derived from this operation is only temporary.

Sclerectomy and Sclerecto-Iridectomy

Sclerectomy is occasionally indicated where the tension is increased at inter-
vals, caused by chronic glaucoma; sclerecto-iridectomy is used in instances of
chronic glaucoma where the increased tension is constant. A partially closed in-
::isi‘nn is made with the object of creating a cystoid filtering cicatrix, thus dimin-
ishing tension. Scl ists of excision of part of the sclera; in sclerecto-
iridectomy, sclerectomy is followed by an iridectomy.

Trephining of the Sclera
. This is used in gl. and is plished by inserting a trephine on the
limbus, creating an aperature in the sclero-corneal line for filtration purposes.
OPERATIONS ON THE IRIS
Injury to the Iris

.'I.'hc iris is rarely injured without injury to the crystalline lens. A hernia of
the iris through the corneal wound usually results. If there is no inflammation,
an attempt should be made to replace the iris; resection of the protruding iris
is usually done.

Iridectomy

Loca] or general anesthesia may be used. The procedure consists of incising
the anterior chamber of the eye, usually through the sclera but occasionally
through the cornea (Fig. 414A) ; the iris is grasped with a forceps which is intro-
duced ll_':rough this opening, drawn out and severed (Fig. 414B, C, and D).

] .’l:hls operation is done for the purpose of forming an artificial pupil, for
diminishing intra-ocular tension and as an accessory to the operation for cnla‘mcl

In adhesions of the iris an attempt may be made to destroy these with lhe'
help of a properly constructed instrument introduced through a small incision
in the cornea. This, however, is usually unsuccessful,

Iridotomy

Insert a scissors through an incision in the cornea, one blade entering i
s thy G g in front,
the qlhcr belu'nd the iris. The blades of the scissors are brought together dividing
the inner peripheral side opposite the cornea.

Extraction of the Crystalline Lens for Cataract

An' opacity of the crystalline lens is spoken of as cataract. Structurally,
three lmtds of cataract are recognized, (a) lenticular, (b) capsular and (c) cap-
sulo-lenticular. They may be either primary or secondary. They are referred
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to according to their density as soft, hard and fluid. There may be either a com-
plete or partial covering of the lens. The condition may be stationary or pro-
gressive.

In extracting the lens affected in cataract a linear incision is made with a
keratome or a flap incision is made with a v. Graefe knife. In the case of simple
extraction, the lens is removed without removing the iris; in other instances a por-
tion of the iris is removed with the lens. The combined procedure is used more

Fic. 414. Optical iridectomy: A. incision of the cornea, B. iris seized with iridectony
foreeps along one of its radii, C. iris drawn out and divided with de Wecker seissors, D. ifi$
reduced ; appearance of the artificial pupil.

often; however, it is a matter of choice and judgment to be decided in individual
cases.

ASPIRATION FOR SOFT CATARACT
Soft, non-nucleate cataracts of young subjects and recent traumatic cataracts
may be evacuated by aspiration. Use a hypodermic syringe having a W‘f‘h
about 1 mm. in caliber, Plunge it into the crystalline lens, the needle taking
an oblique direction.

Simple Extraction of the Lens for Cataract in its Capsule
EXTRACAPSULAR EXTRACTION FOR SENILE CATARACT
A preliminary iridectomy as described above may be done some weeks o
months before the cataract is removed. Preliminary resection of the Irfs (iridec-
tomy) simplifies the procedure.

Step 1. Cocaine analgesia. Introduce an eye speculum. Fix the eye with proper
forceps. Grasp the conjunctiva below the transverse diameter of the corned.
Ask the patient to look downward. Introduce a v. Graefe knife at the junction
of the cornea with the sclera. Pass it horizontally across the anterior chamber
of the eye and allow it to emerge at an exact point opposite that it entered—

N |
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a flap is thus produced as shown in the illustration.
juncture, aqueous humor escapes and often a hernia
place. e

steps: An a}tliequnle' s‘harp.p?nr‘;l.ed :"nslrulr,ncnl is introduced,
so doing that no injury is inflicted to the iris, and the ca
is torn open. When this is effectually accomplished the lz;‘s“:;’;:chli ?::m:l}fl
anterior chamber. Remove the forceps which steady the eye (Fig. 41 5!3)0 i

Step 3. This step consists in extracting the lens. Have the patient look d‘own-
ward. Depress the upper lip of the incision with the curet (Fig. 415C)
while pressure is being exerted with a blunt instrument from below u.pwals'ds
thus the lens is dislodged. Should difficulties in dislodging the lens be en:
countered at this stage of the operative procedure do an iridectomy. When
the lens has been removed, take away the retractor; have the patient close
the eye.

Step 4. If there be remaining cortical fr

(.Fig. 415A.) At this
tion of the iris takes

taking care while

» express these gently into the

anterior chamber of the eye by friction on the lower segment of the globe,
whence they are brought out with appropriate forceps. *

Fic. 415. Operation for cataract: A. Extraction by small superior flap. Incision of the

cornea.  B. Incision of the capsule with cystotome. C. Extraction of the crystalline lens. The

upper lip of the incision is depressed with a blunt curet, while the forceps acts from
upwards for expulsion of the lens, 1! s m below

Step 5. Reduce the iris with a spatula. Doyen, at this stage of the operation,
directed the patient to close the eyelid gently. A tampon of cotton is soaked
in ice-cold boric acid solution and applied to the closed lid. This is to pro-
duce prompt contraction of the iris and to diminish the risk of “entanglement
of the wound.” Before applying the cold tampon, warn the patient to remain
perfectly still to frustrate brusque movements of the eyelid.

Step 6. Instill 1:200 eserine salicylate into the conjunctival sac. See that the
corneal flap is properly coapted. Delicate squares of fine absorbent cotton
soaked in boric acid solution are applied over the closed eyelid; over this
place an oil-silk dressing and over all a voluminous dressing. The opposite
eye is also permitted to remain covered with a bandage applied prior to the
operation.

Comment. Change the dressings in a dark room when called for—
usually about the fourth day. Boric acid dressings are used the following
day. The patient should remain in a darkened room until all conjunctival
irritation has receded. He should wear smoked glasses and avoid winds and
drafts. Proper glasses should be fitted after 6 or 8 weeks.
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OPERATIONS ON THE OCULAR MUSCLES

‘These operations have for their object to increase, decrease or modify muscle-
functions. If an increase is desired the muscle is shortened or advanced; if a
decrease, it is set back either by tenotomy or recession. Lateral displacement
of the muscle insertions is used to correct any defect regarding the direction of
the muscle-pull.

Strabismus (squint) may be either convergent or divergent depending in
which direction the eyeball turns—in or out; the former is usually the more com-
mon type, particularly in children. The underlying principles for the correction
of strabismus rests on the (a) weakening of the rectus muscle by tenotomy; (b)

Fie. 417A Fic. 417B b
Fic. 417. A. The lens capsule is grasped with a toothless forceps and gently extracted from the
cye (after Nugent). |
Fic. 417. B. Same as preceding.

by strengthening an opposing muscle by advancement of its insertion or resection
of a portion of the muscle.

In advancement the tendon is divided and its insertion carried fol'“"""! o
its normal position toward the cornea. Numerous methods have been descrlb.ed_
the aim of all advancement operations is to increase the power of a comparatively
weak muscle,

Internal (Open Method)
TENOTOMY OF THE RECTUS MUSCLES (OPEN METHOD) hedor:

Step 1. Expose the muscle to be divided through an incision in the conjunctiva
made with a strabismus scissors (Fig. 419).

Step 2. Expose the margin of the muscle by blunt dissection. :

Step 3. With the aid of a strabismus hook draw out the muscle and sever it with
a scissors between the hook and insertion of the muscle (Fig. 420A and B).
Irrigate the eye with boric-acid solution and examine it to determine the de-

8ree of correction accomplished. 1f under-corrected expose other muscle fibers
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Operative Accidents

(a) Wounds of the iris, if small, need be of no concern.

(b) Luxation of the lens into the vitreous, demands immediate iridectomy and
removal of the lens. If the quantity of escaped vitreous is one-third of its total,
the condition is not considered irremediable.

(c) Locking of the iris should be remedied by resecting it at the first dressing.

Intracapsular Extractions
EXPRESSION OR SMITH.INDIAN METHOD
Corneal Incision. Iridectomy. Pressure on lower limbus with Smith expres-
sion hook dislocates the lens by breaking the zonular fibers. If the fibers of the

Fic. 416. Intracapsular extraction. Lower edge is presented first due to breaking of zonular
fibers.  (Vail.)

zonule break at the top of the lens near the incision the lens will be delivered
in the upright position but if the zonular fibers below break first, the lens will
turn over and the lower edge of the lens will present first (Fig. 416). The latter
is the best method.

TRACTION METHOD

Forceps Operation. The lens capsule is grasped with a toothless forceps
and by gentle traction the lens is extracted from the eye (Fig. 417A and B).

Vacuum Operation. A vacuum cup is placed over the anterior capsule of
the lens; a vacuum is created by means of a vacuum pump (being connected to
the cup by means of a rubber hose) and the cataract is extracted by a gentle pull
of the cup, cither lifting the lens out of the eye in the upright position or by
tumbling. ’

Combined Traction and Expression Method. This method is employed
to the best advantage. Either the capsule forceps or the vacuum cup is used for
traction and a Smith hook or Nugent’s utility forceps is used for expression
(Fig. 418).
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with the strabismus hook and divide them. If over-corrected insert a suture into
Tenon’s capsule, the muscle and the episcleral tissues thus shortening the muscle
slightly. When the desired correction is accomplished the wound is sutured and
the eye dressed.

8

Fic. 418 Fic. 419
Fic. 418. The forceps being used as an expression instrument to aid in the delivery of the lens.
Fic. 419. Westcott's strabismus and general purpose scissors.

This operation is superior to subconjunctival tenotomy. Hemorrhage is
checked by the adrenalin contained in the novocaine solution. Use a dull-pointed

FI6. 420. A. Tenotomy of the tendon of the internal rectus muscle; the tendon of the in-
ternal rectus muscle is raised on a blunt hook. Diyi«iou of the subconjunctival aponeurotic
expansion of the tendon. B. Completion of operation.

scissors in dividing the tendon in order to avoid injury to the sclera. Suture the
retracting end of the severed muscle to the sclera if it draws back too far. The
eyeball may protrude from Tenon's capsule if incised too freely.
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EXTERNAL RECTUS iy
Tenotomy of the external rectus is done in the same manner, m.|ly it 1? s .(L;,i[,)r
Jess difficult ; the same procedure may also be applied to lhf suplcnolx;.nm ;? .
recti muscles, but in this instance the procedure is more dificult (Fig. 4 .

and C).

Recession Operation with Control-Suture

NUGENT'S OPERATION
Nugent has devised an operation for
in which a control suture is used giving t
muscle on the second or third postoperative days.
ing better results in a larger percentage of cases.
Cocaine or novocaine anesthesia (Figs. 422A and B).

use in almost every type of squhismus.
he operator a chance 10 readjust the
‘This provides a means of secur-

Fic. 421. Muscular advancement of the external rectus muscle: A mlrov_.lu:m.mlu[‘ﬂl\)c
two principal sutures into the conjunctiva and the peripheral end of the respective tendon; M
after the tendon has been divided the sutures are passed through the conjunctiva close to the
corneal marging C. the suturing is nearly completed.

Step 1. Make a vertical conjunctival incision 10 mm. long directly over the at-
tachment of the strong muscle (Fig. 422C).

Step 2. Pick up the capsule of Tenon and incise it with scissors just above and
below the attachment of the muscle.

Step 3. Pass a strabismus hook under the muscle (Fig. 422D).

Step 4. Secure the muscle in the clamp and cut off the tendon.

Step 5. While the muscle is still on the clamp, place a double armed silk suture
through the muscle, capsule of Tenon and conjunctiva, 2 mm. apart near the
center of the muscle from behind forward. Pass each needle back through,
one at the upper edge and one at the lower edge of the muscle and attach by
passing the needles through the cut tendon stump from behind forward includ-
ing the conjunctiva (Fig. 422E) ; form a surgeon’s knot.

Note. There should now be an overcorrection; if this does not produce it,
there should be some form of advancement operation performed on the opposite
muscle. The surgeon’s knot is now tightened sufficiently to straighten the eye and
the long ends of the suture are fastened on the forchead with a piece of surgeon’s
adhesive (Fig. 423). The conjunctiva is now sutured (Fig. 422E, F). The capsule
of Tenon must be left free. The next day if there is an over- or undercorrection, the
surgeon’s knot can be tightened or loosencd. No eye-patches are used but the
patient must wear proper correcting lenses instead.
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Enucleation of the Eyeball
This.operalion consists of completely excising the eyeball from Tenon’s cap-
sule and is indicated in cases of ies, diti ing the sight of
the opposite eye and i ble loss of vision ied by much pain and in
irremediable damage the result of trauma.

i ‘@/ W
L »j
oo/

Fic. 423. Recession operation with control suture (after Nugent).
astencd on the forchead with a picee of surgeon's ay

Long ends of suture are
dhesive.

Step 1. Irrigate the eye with boric acid solution. Instill 1:1000 adrenalin for
hemostasis. General anesthesia. Introduce a
the anterior portion of the e
with silk or linen sutures.
act well as a tractor.

¢ ppropriate eye speculum. Where
yeball is badly lacerated, sew up the wound
Leave the ends of these sutures long; they will

Fic. 424 Enucleation of the eycball:

yeball: A, first stage,
tendan of the external rectu: 1 i
Tuxation of the eycball, o< B e

section of the conjunctiva and of
s 3 the
ion of the optic nerve; C. third stage,

Step 2. If no l.rnclion-sulurs are used, grasp the conjunctiva with mouse-tooth
foroe!')s, incise it near the cornea with a pair of small curved scissors 1n'dc:l)'
sect it fm:_lram the cornea all the way around. Dissect all con“un ti lsi
and subconjunctival structures from the globe backward, and ci:')os: I:Il:e

insertion of the rectus tendons (Fig. ick i
strabismus hook and divide them. S .UP it iar e
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Fic. 422. Recession operation with control suture (after Nugent). A. and B, Injecti
cocaine and novocaine are tied for anesthesia.  C, Strabismus ook s Jaseed Hide. kr
D. Muscle is secured by clamp and tendon is cut off. E. Suturing of wound. F. Conjunctiva
is suturcd and capsule of Tenon left free.
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Step 3. Force the globe of the eye forward by traction. Pass the blades of the
dissecting scissors behind the globe; divide the optic nerve at its ocular ex-
tremity (Fig. 424B). This will permit the eye to come freely forward.

Step 4. Dissect and divide the tendons of the superior muscles as close to the
sclerotic as possible. Divide the inferior muscles and conjunctiva below the
cornea. Free all further attachments (Fig. 424C).

Step 5. Tampon and arrest all bleeding. Suturing of the conjunctiva is optional:
Dress the wound daily until it is healed.

Modified Enircleation Operations. There are a number of variations of
this procedure.

(a) Evisceration; this consists of dissecting the contents of the eyeball and
leaving behind-the sclera with its connecting muscles;

(b) Operations where, following enucleation, an artificial eye is placed in
Tenon's capsule or into the sclera following evisceration.

The introduction of adipose tissue into the cavity after removing the eyeball
has been used effectually; the abdomen or thigh usually furnishes the fat. No
doubt some of the fat is absorbed, but enough adipose tissue remains for a good
stump.

BARRAQUEZ-LAUBER METHOD
As each rectus muscle is severed during the process of enucleation, a mattress-
suture of catgut is placed in each end with the loop within. A fat-transplant is
placed in Tenon’s capsule, spaced so as not to overfill it, the ends of the four
recti muscles being brought together over it in the form of a cross. Tenon's cap-
sule is joined over the muscles with catgut-sutures and the conjunctival borders
are sutured with silk.

Evisceration of the Eyeball Followed by Insertion of an Artificial
Globe Within the Scleral Sac (Mules’ Operation)

Alter the eyeball is removed in the usual manner, a hollow globe is placed
in the scleral sac and the sclera and conjunctiva are sutured over it. Later (about
10 to 14 days after operation), a cup-shaped artificial eye is placed l’“?'“n te
conjunctiva and the eyelids. This must be carefully fitted into the cavity 0 as
not to injure the junctiva causing ion and scar tissue formation-
The conjunctiva and lacrimal sac should be scrutinized if the artificial eye seems
to cause pain. An infected lacrimal sac should be treated or rtmoved;.l" e
of inflamed conjunctiva, do not remove the eye until the conjunctivitis E"“r.td'
Granulation tissue.should be ablated with a scissors, followed by “‘“f“mmﬂ
with a lunar caustic pencil. Excessive contraction of scar-tissue sometimes ren-
ders the retaining of an artificial eye impossible. This condition usually follows
injury to the conjunctiva or an improperly performed enucleation. In M'fh

1 bliteration of the conjunctival culdesac a new one is formed ';o(
skin grafts. The restoration of eye sockets by this method is difﬁc.“l.‘ and %
always satisfactory especially if the levator palpebrae superioris is injured oF
new upper culdesac has to be made.




CHAPTER 16
SURGERY OF THE NOSE
RHINOPLASTICS

LOCAL ANESTHESIA FOR NOSE OPERATIONS

Shrinking Solution

This is made up of 1 per cent of cocaine hydrochl,
solution is added sixty drops of 1:1000 epinephrine
potent and must be used with caution.

As a rule, the turbinate tissue will shrink down in a few minutes
amount has been sprayed into the nostril. This facilitates
tion of the nasal chambers owing to the contraction of the tis:
cocaine-epinephrine.

or!dc; to cach ounce of this
solution. The solution is very

after a small
a thorough examina-
sues produced by the

Block Anesthesia
The points of injection are indicated in Fig,. 425,

Preparing the Nasal Chambers for Operation with Cocaine

Combine 2 drams of a 10 per cent solution of cocaine with 2 drams of 1:1000
epinephrine. Anesthesia should take place 5 or 10 minutes after this has .bcen
applied with cotton pledgets. Two pledgets about 3 inches long and a half inch
wide are used for each side of the nose, one inserted as far up in the nose as possible
and placed so that it covers much of the mucosa, )

COCAINIZING THE PHARYNX

After instructing the patient not to swallow, spray a small amount of a 5 per
cent cocaine solution into the pharynx, the excess of which is held in the mouth
for a few minutes and then expectorated. This is repeated twice within 5 minutes.

COCAINIZATION OF THE LARYNX FOR DIRECT EXAMINATION

First cocainize the pharynx as above; with a laryngeal applicator paint the
root of the tongue with a mixture of 20 per cent cocaine and adrenalin. The
epiglottis is then covered with the cocaine on the applicator and the applicator
passed into each pyriform sinus. This is done with the aid of a laryngeal mirror.
Next, the solution is applied to the arytenoids, vocal cords and interior of the
larynx by means of the applicator.

COCAINE ANESTHESIA FOR BRONCHOSCOPY AND ESOPHAGOSCOPY

Cocainizing the pharynx suffices in cases of esophagoscopy. The larynx is
anesthetized as described above in cases of bronchoscopy. (Imperatori advises
spraying a small amount of 1o per cent solution when the bronchoscope is inserted,
just before its beak reaches the carina tracheae.) One cc. of 1 per cent cocaine
is dropped between the vocal cords into the trachea. I

Anesthesia is unnecessary for children under five years of age. General

anesthesia may be employed for those between the ages of five and fifteen who
are difficult to handle.
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When frequent examinations of the bronchi and esophagus become necessary,
patients frequently request that no anesthesia be given.

TAMPON OF NASAL CAVITIES FOR NASAL HEMORRHAGE

In attempting to check bleeding from the nose, simple measures should first
be given preference. ‘There are certain dangers connected with nasal tamponade,

Fic. 425, Points of blocking and arcas of injections of anesthetizing fluid in operations of the
. nose,

viz.: injury to the intranasal structures; sepsis introduced into the nasal cavities
or accessory sinuses, and in some cases into the Eustachian tubes and middle ear.

Determine whether the hemorrhage issues from (a) a capillary or telangiec-
tatic vessel or (b) whether a systemic condition is the causative factor.

Among the simple measures which may be mentioned are: a spray of adrenalin
solution 1:1000 projected into the nostril or applied to the bleeding point with a
cotton-covered applicator; a piece of ice pressed against either ala of the nose
and another piece pressed against the neck. (Hot saline solutions may some-
times check the bleeding.) When the bleeding-point is located, exert direct
pressure against it.

When all simple measures fail, tamponade of the nasal cavities is resorted to.

(a) Tamponing the Anterior Nares. Pack the nostril with strips of sterile
or medicated gauze (adrenalin, tincture of benzoin compound, etc.) through a
nasal speculum. The tampon should be introduced back of the bleeding point;
otherwise the oozing will continue into the nasopharynx.

Bernay's compressed cotton sponges are often useful. They are introduced
into the nostril and fed sterile saline solution through a medicine dropper until
the sponge swells sufficiently to compress the nasal walls and fill the nostril, thus
causing the arrest of the bleeding.
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Packing the Posterior Nares by Postnasal Tampon

This procedure is done without anesthesia as local application is valueless in
the presence of extensive bleeding. Insert a small soft rubber catheter into the
nostril. This will be seen in the pharynx, coming down behind the palate. Grasp
the end with a hemostat and bring it through the mouth. This is repeated on
the other side. A postnasal tampon consists of a roll of gauze or cotton of a size
that will fit into the postnasal space. Attached to the center are three linen
strings about nine inches long. Two of these are attached to the projecting
catheters. (Fig. 426A.) The nasal ends of the catheters are pulled forward, draw-
ing the postnasal tampon into the nasopharynx; the finger is used to wedge the
pack firmly into the nasopharyngeal space. The third string is brought out of
the mouth and attached loosely to the cheek with adhesive. The purpose of
this string is to facilitate the removal of the tampon. p

The anterior nares is then packed with small strips of vaseline gauze, w}u‘ch
are placed firmly against the postnasal tampon. (Fig. 426B.) While the anterior
packing is being done the strings holding the postnasal tampon should be held
taut by an assistant. When the anterior nares is packed sufficiently to control
the bleeding, the strings should be tied together, with a small strip of gauze to
protect the columella. 5

The tampon should not be left in place longer than 48 hours, as lhﬁ{e isa
grave danger of causing an acute otitis media or an acute purulent sinusitis. If
bleeding occurs upon removing the tampon a fresh one should be inserted.

PLASTIC SURGERY

Historical Notes. Repair of the nose by plastic measures is an ancient pro-
cedure, Ancient India and Italy contributed much to its progress. As early as 1492
Benedictus contributed his experience with plastic procedures. Tagliacozzi, in 1597,
paved the way to further endeavors which while dormant for some centuries was l:
sumed enthusiastically toward the end of the eighteenth century. Dieffenbach of the
moderns did much pioneer work in this field. He was first to attempt to substitute,
by plastic means, an entire nose. He used only the skin from the forehead Ior
arm to accomplish that end. Contraction of the tissues marred .lhc ﬁnql.rcsu t.
Two important factors were lacking in Dieffenbach’s procedure: First, a lining h}r
the interior of the nose, and second a support for the tegumentary appendage. bclil:
forts to accomplish the first were made by Dieffenbach, Dilpech, von L“"ﬂ"'" E
and Lapat. Supports made of metals (gold, platinum and lead) were no: slahg;
factory. Leisnick was successful in 1877 in implanting a support made of lig L
amber in a case of saddlenose. The credit of attempting to create flaps of skin an
peri belongs to von 1 beck. These were not successful. It was Ollier
Who, in 1861 supported the skin, periosteal-flap with bone. Following Ollier's -"d"!"h
von Langenbeck elaborated the method. Konig, in 1886, made much ngffssdw“A
his operation by using skin, periosteum and bone-flap taken from the forchea .
host of observers followed with contributions as the decades rolleq on; among t ¢{5¢
the following form a partial list: Rosenstein, Carpeie, Bozer, Dubois, Leis, v. G{’“ L
Balfour, Warren, Roux, Blandin, Serre, Jobert, Joseph, Post, Pancoast, Buck, Ro ‘"1-:"
Prince Israel, Nélaton, Keegan, Roe, Kolle, Reverdin, Smith, Krause, Thiersch,
Gersury, Lexer, Carl Beck of New York and many others.

TOTAL RHINOPLASTY
may be divided into the following five surgical groups:

1. The Indian Method ( Flap from the Forchead).

2. The French Method (Flap from the Cheek).

3. The Italian (Tagliacotian) Method (Flap from the Arm).
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4. The Finger Method.
5. The German Method (Flap from the Chest).

The Indian Method
KEEGAN'S OPERATION
This procedure is advocated in cases where the nasal cartilages, alae, septum
and columnae cannot be saved but in which the bones of the nose and the skin
covering them are in sound condition.

Step 1. With a pencil outline a flap on the forehead, the size and shape of which
corresponds with the area of tissue to be replaced. In order to avoid includ-
ing any of the scalp, the flap must be taken diagonally across the forehead,
not vertically. The pedicle is attached to the internal angle of the orbit and
great care should be exercised that the angular artery, which nourishes the
flap, is not injured. (Fig. 427A.)

s@’

o .,A.-.- \

e

Fic. 426. A. Plugging of nasal fossae for cpistaxis. Tampon attached to end of catheter.
B. Posterior and anterior tampons in place.

Step 2. Freshen the edges of the defect and prepare the lining of the nose. Make
two convergent incisions at a point a little outside the roots of the alae of
the nose, extending upward to two points about 34 in. apart. A horizontal
incision is now made slightly above the border of the defect, from the center
of which incision another perpendicular incision is made, reaching down-
ward to where the nasal bones are joined by the cartilages. Thus two quad-
rangular flaps are formed; these are placed in such a position that the nasal
cavity is lined by their skin surfaces; the remaining edges of the defect are
now freshened. (Fig. 427B.)

It will now be seen that the triangular pieces overlap when the flaps are
folded down. Keegan recommends that these pieces be removed and trans-
planted into the wound on the forehead. Smith does not cut away these two
pieces but splits the old septum, suturing the edges of the triangular pieces
into the wound, in this manner making a septum and columna.
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by cutting down to but
The flap is detached from the forehead and

little manipulation as possible. The fact
n one side than the
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Step 3. The outline-incision of the flap is now deepened
not through the periosteum.
twisted down over the nose with as n )
that the hinge has been made oblique, being higher o
other, makes the twisting much easier. P

Step 4. 'Thc two raw surfaces now lie apposed. Sulu;:.- u;g;—l.h" ’l;;‘ec x:qf::xz;
margins of the quadrangular nasal flaps and .(h: forehead .;:ile e
the flap fashioned for the purpose is fitted into the I’orme‘r h e
columna which was previously prepared when the edges of the L M
freshened. The two converging incisions made first are now pe

3 ¢, Formation of nasal flap,
Fic. 427. A. Keegan's operation (Indian method) of rhinoplasty. i P,
A. Keegan's operation (Indiy )

and are beveled for the purpose of suturing them to the lateral margins of

the flaps.

Step 5. ;\)":]s)mximnlc the sides of the wound on the forehead. . o

Step 6. Drainage tubes are inserted into each newly fur.n\c(l nostril and n'c
acid-ointment dressings applied over the lateral margins n( nose and cheek.

Step 7. About two weeks after the first operation the pedicle is (lx\'xflcd. A wedge-
shaped segment of tissue taken from the forehead is implanted into the frontal
defect.

Although this method has been modified and improved upon, it is generally
agreed that a flat nose results where there are no nasal bones to support the trans-
planted substance. For this reason, pieces of bone and cartilage are transplanted
with the flap.

NELATON'S OPERATION
Stage 1

Step 1. Expose the entire length of the costal cartilage of the eighth rib.
Step 2. Excise the rib and trim it down to 2.5 cm. long by 3 mm. wide.

50U M 10 85
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Step 3. Cut a notch where the point of the nose is to be formed by this cartilage,
that is, about 0.5 cm. from the end nearest to the base of the forehead pedicle.

Step 4. Outline a flap on the forehead.

Step 5. Incise the base of this flap down to the bone for about 0.5 cm. and make
a tunnel to fit the strip of cartil;

Step 6. Introduce the strip of cartilage with its notch toward the skin inci-
sion so that it rests between the frontal bone and its periosteum, (Fig, 428.)

Step 7. Close the skin-periosteal incision.

Stage 2

Step 8. Two months later make an incision about the nasal defects in such a
manner that two Iateral and one upper central flap will result.

Step 9. Turn these over so that the skin surfaces will look into the cavity of the
nose,

Step 10. Stitch these in place with catgut so as to retain them in pos

Step 11, Cut the flap on the forehead with its pedicle toward the opposite inner
corner of the eye over which the flap ituated (as shown in 429).
Ttwill be remembered that the flap contains the cartilage of the rily previously
introduced. The periosteum also is part of this flap. ¥

Step 12. The flap is now turned downward over the previously turned flaps
fashioned from the margins of the defects. Fashion the flap into a sort of a
tip of a nose by bending the cartillage where the notch had been cut in it,
thus resulting in a columella.

Step 13. Suture the parts into place.

Step 14. Close the defect in the forehead either by skin grafts or sliding flaps.
Joseph Beck states that the defect in the forehead can be covered much better
by sliding the skin and making counter release incisions in the hairy portion
of the scalp.

Stage 3
Step 15. One week later cut the pedicle, trim it and implant it into the defect
at the root of the nose (F o).

Step 16. Further cosmetic ts are done subs ly
j B 1 g

i SEDILLOT'S OPERATION

Step 1. A lnn:u(‘-:ha{x-d‘ﬂap is formed from the upper lip, not including the
mucous membrane which has its pedicle at the nasal floor.

Step 2. A furvlu_ I-flap is made with especial attention being given to forming
a longer median flap for making the columella,

Step 3. The edges of the nasal defect are freshened.,

Step 4. The frontal flap is brouzht down and sutured laterally. In forming the
r;:lumt-ll;n the central flap is sutured to the little flap from the lip so that
there is a cutaneous surface it e s i 5

cous surface on the outside as well as in the nose, one over
the other.

The French Method

. The outstanding characteristic of this method is that the flaps used in form-
Ing a new nose are taken from the cheeks. Because the newly formed nose is
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flattened to almost the level of the face by the resulting contraction of the
cicatricial tissue, this method is not advocated.
SYME'S OPERATION

Step 1. Form a flap from each cheek with its pedicle at the root of the nose
(Fig. 431A).

Step 2. The inner edges of the flaps are united down the center line and the
outer edges are brought together with the freshened edges of the defect with
sutures (Fig. 431B).

Step 3. Close the wounds in the cheek by means of skin grafts or sutures. Insert
a tube into each nostril.

The Italian Method

The restoration of a nose by means of a flap of skin taken from the arm
is an operation of Italian origin, Gaspard Tagliacozzi (or -cotti) being the first

Fi6. 431 A. Syme's rhinoplasty operation (French method), stage 1. [ Syme's b

operation (French methud). stage 2.
to use it in 1597. Fabricius used the method later. The special feature of this
operation is that the pedicle, which is left when the flap of skin is raised '!rom l}lt
upper arm, is not divided until after the free portion of the flap has united with
the nose. This method is now only used when there is no available tissue on the
face; or when the operator wishes to avoid further scarring of the face. Th”’
method is also shunned because of the inconvenience the patient experiences by
reason of his constrained position in a plaster cast.
MacCormac describes the operation as follows: =
Step 1. Provide a means whereby, with the minimum of inconvenience,
patient’s arm may be kept in the needful position for the requisite period:
This takes from 1 to 3 weeks,
Step 2. Make a gutta-percha model for the nose and from this pattern the HJE
to be taken from the arm ; this should include skin and subcutaneous fat a0
be twice the size required, thus allowing for shrinkage. At the same e
arrange for a piece of tissue to be used for the septum, using the anterior
surface of the left upper arm near the elbow (Fig. 432A).

the
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Step 3. After the flap, together with the piece for the se;
on the arm, it is lifted from the underlying tiss
length remaining attached only by the two ends.
are placed under this bridge and the surfaces allowed to granulate, careful
attention being given to asepsis meanwhile. Thus the tissues of 'thc fla
thicken and circulation is reéstablished before the flap is attached to the fa;cp

Step 4. Detach the upper end of the flap from the arm, make |
incision parallel to the border of the defect on the right sic
edge of the flap into this incision. Apply an adhesive r
as shown in Fig. 432B. Remove the sutures after about
a complete immobilization plaster cast (Fig. 432C).

ptum, has been designated
ues throughout its whole
Sterile rubber tissue strips

a slightly curved
de and suture the
etention dressing
out ten days and apply
Protect the eyes while

Fi. 432. Italian (Tagliacozzi) method of rhinoplasty : A. Formation of flap f
Suturing flap into place. C. Plaster of Paris cncnmnc‘nl, Shgsigo, 5

putting on the cast, then cut out windows to expose the eyes, ears and mouth.
Allow the cast to remain until the parts are healed.

Step 5. After 3 weeks the flap is cut from the arm, and the septum and the other
side of the flap are sutured into the freshened edges of the nose.

Step 6. It may be necessary to supplement this with additional minor procedures
to perfect the aesthetic requirements of the case.

ISRAEL'S OPERATION

In this procedure, the flap is derived from the forearm instead of the arm.
The arm and forearm are placed in a position to conduce to greater comfort of
the patient. The arm is immobilized as in the Tagliacozzi method. The steps
of the operation are as follows:

Stage 1

Step 1. Make a symmetrical incision on both sides of the ulnar edge of the left
forearm, resulting in a trapezoid skin flap (Fig. 433A), the lesser portion
of the trapezoid (pointing toward the wrist), being about § cm. from the
styloid process. * .

Step 2. With a chisel, outline a bone-flap from the ulna connected with the par-
tially dissected skin; this should be about 6 cm. long and 34 cm. wide.

Step 3. With a fine saw partially disengage the section of bone from the ulna,
taking care that it remains integral with the skin flap and attached to the
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subcutaneous tissue to the bone. Separate freely the remaining borders of the
apertura pyriformis and the tissues on either side of the incision.

@

Fic. 434, Wolkowitsch's operation for total loss of the nose.

Step 5. To avoid a noticeable hump at the root of the nose, a dent is m:u.le in the
bony structures with a gouge into which the tip of the finger may be u_lsertefi-
Step 6. The finger is brought to the area of the nose made ready for it; its skin
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upper end of the ulna. Interpose iodoform or paraffined gauze to prevent
reunion.

Stage 2

Step 4. A few days later break the bridge of bone at the point where it is pro-
posed to make the tip of the nose. Dress. Wait another four or five days to
allow greater thickening to take place.

Fie. 433. Isracl's operation for loss of nose: A. flap fashioned from forearm, B. suturing of
flap into position.

Step 5. After freshening the edges of the nasal defect, transplant the flap of the
forearm into it and fix in place with interrupted sutures. Immobilize in a
plaster of Paris jacket (Fig. 433B).

Stage 3
Step 6. Two weeks later sever the pedicle consisting of bone and skin and shape
the tissues to form a nose. The bone should be united with the spine of the
nose at the floor of the nose. The skin is sutured about the sides of the nose.
Step 7. The nostrils and columella are fashioned from the remaining skin flaps.

: Finger Method
WOLKOWITSCH'S OPERATION
Stage 1

Step 1. Incise the dorsal surface of the fourth finger of the left hand mesially
through the skin and underlying tissue. The incision should extend from the
metacarpophalangeal joint to the nail, both sides being dissected freely
(Fig. 434A and B).

Step 2. Remove the fingernail, care being taken that the entire matrix is removed
with it. Do not disturb the tendon.

Step 3. The skin is removed from the end of the finger in front to be used later
at the root of the nose.

Step 4. Make a median incision at the root of the nose through the skin and
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flaps are inserted below the dissected lateral flaps close to the apertura pyri-
formis, the tip of the finger being fitted into the hollow space at the root
(Fig. 434C).

Step 7. The finger is sutured at the root while its skin flaps, which are inserted
beneath the skin of the nose defect, are joined by two mattress sutures on
either side.

Step 8. The median incision at the root of the nose is brought together as far
down as possible over the finger and a fairly large amount of marly (Scotch-
gauze) is inserted below the finger, to sustain it in the shape of a nose, and a
dressing placed over the surface. A fixation bandage is applied in accordance
with the usual Italian operation.

Stage 2

Step 9. Nine days later remove the sutures and extend the incision over the back
of the hand exposing for excision the entire metacarpophalangeal joint.
Step ro. Divide the skin laterally and incise it on both sides but not in front.

Stage 3

Step 11. During the next five days separate the skin pedicle and disarticulate the
metacarpophalangeal joint, at two different sittings,

Step 12. Cover the defect in the hand anteriorly with the remaining skin as in the
usual disarticulation procedure.

Step 13. Shape the attached finger into the form of a nose. Insert a new sup-
ply of Scotch-gauze under it and allow it to remain for three more days so as
to become more firmly joined to the surrounding tissue.

Step 14. Bend the finger between the first and second phalangeal joints in
such a manner that the first phalanx may be inserted into the nasal cavity.
Step 15. Prepare the floor of the nose and if perchance a piece of septum is left,

remove all mucous membrane so that its bony surface is exposed.

Step 16. After the skin and granulations have been removed from the dis-
articulated end of the finger, it is placed in the floor of the nose against the
raw surfaces provided for it (Fig. 434D).

Step 17. Dissect the lateral borders of the apertura pyriformis downward to the
point of formation of the alae and tuck under the remnants of the skin flap
of the finger and once more fasten these on either side with one mattress su-
ture,

Step 18. A Krause or any other flap is taken from either the forehead or arm
and placed over the denuded surface of this bony reconstruction. Minor
readjustments such as forming the nostrils and covering the columella are
done later.

SUBTOTAL RHINOPLASTY
Nélaton's Operation for Subtotal Loss of the Nose
Ch. Nélaton devised a most ingenious operation for complete rhinoplasty
which is applicable to all cases where a nasal stump remains having a protuberance

of at least 7 to 8 mm.

Step 1. The surgeon takes his position on the left side of the patient and starts
the incision at a point on the right cheek which is located a finger's width
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: : he
from the nasal fossa on a line extending from the anterior n:.ns:ml 51;:\; r(:u:;h .
lobe of the ear. Following the nasogenial furrow, the musm‘nhrow vy
upward, passing 6 mm. inward of the lacrimal caruncle to the eye

3

is divided vertically at its inner end. The incision is continued directly up-

Fic. 435. Nélaton's operation for subtotal loss of nose.

ward for a short distance after passing the eybrow and is then slanted inward
to the edge of the hairy scalp in the middle line. This is repeated on the
left side from below upward ending near the edge of the scalp at the same
point. Thus a horseshoe-shaped flap has been cut entirely around the defect
caused by the destruction of the nose (Fig. 435A). ‘

Step 2. The frontal flap is separated from the bone at its upper extremity and
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Step 4. Closure is effected by means of Halsted's subcuticular periosteal suture.
The operation may also be done by the intranasal route (Ballinger).

Fic. 436. Kolle’s operation for “hump nose”: A. skin incision, B. chiseling off “hump.”

INTRANASAL OPERATION (AUFRICHT TECHNIC)

Step 1. Make an incision on the inner surface of the lateral side of the nasal
vestibule. Direct the blade of the cutting instrument upward and outward
until it emerges immediately under the skin and perichondrium of the nose.

The columellar incision (either through the center or across the columella)
leaves an almost invisible scar, not casually visible at all since it is along

A

Fia. 437, Removal of hump: A. location of the saw cut for removing the |
B. the saw in position for removing the “huny

p." C. sawing through th Ity ot
h . ¢ 1 - sawing through the nasomaxillary junction.
the “hump” already having been removed leaving the nasal chambers temporarily u[ml’al’ll:liurlv.

the base or line of the columella, and is easier for the in
than the intranasal approach. It is closed with

Step 2. Dissect away the skin and subcutaneous tissues from the bone and
cartilage of the nose by means of a blunt-pointed side-cutting knife introduced
into the incision and directed over the bridge of the nose to the opposite side
and ending on the tip of the nose.

Step 3. Inserta right-angled saw into the w
lie over the hump (Fig. 437B).

experienced operator
horse-hair sutures (Fig. 437A).

ound until the teeth of the instrument

i |

SURGERY OF THE NOSE e
edges, leaving only a long middle strip of l!m bone attached to the
the upper end to the level of the fmnl.:ll sinus. A. sEdc of the flap
been detached is turned back by an assistant permitting the surgeon
a groove upward with a chisel lhrou_gh the external layer of the bone, extenq.
ing from the frontal sinus to a point near .lhc end of the flap. The S
course of action is followed on the opposite side and an attempt made, with 5
fine flat chisel, to dissect the thin external layer of the bone from above down.
ward. ‘This strip is attached to the flap for a breadth of about 3 cm, and is
entirely detached from the bone near the frontal sinus. The bony structure
at the root of the nasal bones is exposed for about 6 or 8 mm., according 1o

* the size of the stump, by the dissection which is continued downwarq from
the region of the frontal sinus. ) o

Step 3. The ascending process of the superior n-_mxllln is dissected by means
of a saw passing from above downward being directed in a line starting 1 cm,
in front of the anterior nasal spine and extending toward the second molar
and ending 6 to 7 mm. in front of and below the infraorbital foramen, 1t
the course of the saw has been clearly revealed and the soft parts freely
incised, the bones can be divided easily (Fig. 435B).

Step 4. A gouge introduced on either side after the saw is withdrawn, is useq
to fracture the root of the ascending process. Great care must be exercised
here. The surgeon completes the fracture, in lowering the flap and nasa]
structures, in such a manner that the ascending process is left loosely attached
to the body of the maxilla connected slightly by some bony fibers (Fig. 435C
and D).

Step 5. The soft tissues are then properly sutured into place.

flap from
that hag
to trace

SIMPLE RHINOPLASTY
Israel’s Operation for Saddleback Nose

Step 1. Make an incision 2 cm. long on the outside of the saddle; separate the
sides subcutaneously so that when the tip of the nose is pulled upon, a normal
appearance is obtained. . .

Step 2. Chisel off from the anterior border of the tibia, a piece of bone 3 cm.
in length; make sharp points at each end.

Step 3. By means of dissection, the originally separated tunnel is located from
the inside of the nose; the fragment of bone is inserted so that the upper end
comes in contact with the nasal bone and the soft tissues over it are closed.

Hump Nose
KOLLE'S OPERATION

Step 1. Make a longitudinal incision over the most consp_icuous Aporlion of the
hump dissecting the skin and the periosteum to either side until full exposure
is obtained (Fig. 436A).

Step 2. The hump is removed with a chisel, being careful not to tear away the
mucous membrane or enter the interior of the nose. If, by accident, a tear is
made, it should be sutured at once (Fig. 436B).

Step 3. If, in taking away the hump, a broad bone d:fcc(' results, a sharper
ridge may be obtained by pressing the margins together with a heavy forceps.
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Step 4. Guided by the finger of the left hand, the hump is .de.tached and wll.h-

drawn by means of forceps introduced through the original wound (Fig.
C).

Step“-;.7 ;aw entirely through the lateral nasomaxillary connection of each bone
of the nose. . !

Step 6. Bring the bones of the nose toward the midline to (hcf width desired.

Step 7. Form a splint by molding dental compound material over the nose,
holding it in place with adhesive tape.

Pirogofi’s Operation to Lengthen the Nose

In this operation a short nose is made longer by means of an inverted
V-shaped incision, the point of which should appear in the midline about qle
level of the canthi and the limbs between the cheek and nose above the alac. (Fig.
438A). When the adhesions are loosened and the flap is lifted up, the lips ‘ff
the wound are brought together in the form of an inverted Y (Fig. 438B). This
procedure is not recommended
when the nose is too wide. Sat-
isfactory results depend upon
a normal condition of the tis-
sues,

Szymanowski's Operation to
Narrow the Nose

A piece of tissue in the
shape of a wide triangle is re-
moved from the upper lip, its
apex at the midline, slightly
above the vermilion border and

Fic. 438. Pirogoff’s operation to lengthen nose:
A. nutlin;‘:g incisions, B. after mobilizing the flaps
its base reaching the inner the freshened edges are united as shown here.

edges of the alae from one side
to the other. After the alae are I

i, the incision is brought together in the
midline by means of a traction suture through the base of the nose. Tand

If a triangular-shaped piece of tissue is removed l'mm. under.each nostri ﬂm
a strip of skin left between, the same results may be obtained with less injury
the upper lip.

Rhinophyma (Acne Hypertrophica)
General anesthesia.

Step 1. To prevent the influx of blood, introduce gauze strips through the anterior
nares, plugging the posterior two-thirds of the nose and leaving the anterior
portion free. The same results may be obtained by plugging the posterior
nares. X

Step 2. The forefinger of the left hand is introduced into one nostril, as a s““!"
An incision down to, but not into the cartilage of the nose is made, cir-
cumscribing the growth from the middle line outwards, Be sure to leave as
much skin as possible near the opening of the nares to avoid subsequent
constriction (Fig. 439).
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Step 3. The mid-portion of the tumor-mass is seized i
of the way. Remove all of the diseased tissues within the ci
g - s ci i
cision with knife or scissors. Attend to hemostasis (Fig. 440)rde s
Step 4. Steps 3 and 4 are repeated on the opposite side,
Step 5. The nasal plugs are removed. Short drainage tubes are jnt :
each nostril. The wounds are covered with gutta percha tissue ;: g:?: l‘n}:)
Apply compressive dressings. LI

SUBMUCOUS RESECTION OF THE NASAL SEPTUM
This operation is indicated in cases of septal abnormalities w
with respiration.
An incision is made in the mucous membrane of the se
cision a portion of the bone and cartilage of the nasal se|
mucoperichondrially (Figs. 441 and 443).

th forceps and held out

hich interfere

ptum; through this in-
ptum are removed sub-

™~ /4
§ i

< RN ! A / L2\

Fic. 440. Technic of operation. (Cook

Fic. 439. Operation for rhino-
k County Hospital, Chicago.)

phyma: outline of incision. (Cool

County Hospital, Chicago.)

Step 1. Cut the vibrissae even with the mucosa. Irrigate the nostrils with boric
acid solution several times during the 24 hours preceding operation. The skin
and mucosa of the region may be painted with tincture of iodine.

Step 2. Local anesthesia is applied as previously described. General anesthesia
may be used (Fig. 442).

Step 3. Make a curvilinear incision on the convex side of the septum, its extent
and direction varying with the nature of the deformity (Fig. 443 left).
The Freer knife should not penetrate beyond the mucous membrane and
perichondrium, 3

Step 4. With an appropriate instrument (some surgeons prefer a sharp and others
a blunt one) raise the mucoperichondrium and mucoperiosteum from the in-
volved cartilage and bony structure intact. Avoid injury to the soft parts—
this is important (Figs. 441 and 443).

Step 5. If the first incision is-made where the mucous membrane of the septum
joins the skin of the vestibule, make a similar incision in the septal cartilage
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with a short knife; a finger inserted in the opposite nostril serves as a guide
to determine the extent of the inci-

sion. If the first incision is made #
along the anterior border of the septal ! /
cartilage, no second incision is nec-
essary.

Step 6. Separate the cartilage and muco-
perichondrium on the opposite side
with a sharp elevator, following the ¥
same procedure as in detaching the a 8
first side of the nasal septum (Fig.
442B). u

Step 7. Retract the mucous membrane
on cither side of the nasal septum
with a nasal retractor or speculum,
exposing the cartilage. This is cut
with a Ballenger's swivel knife (Figs.

443-444) or some other sharp instru-
ment and removed in one piece with € o
a forceps. Fic. 441.  Submucous resection of

o . . « the nasal septum: A. points of incision,
Step 8. While the tissues are still re- ' ¢ "5 Fepiam septum mucous mem-

tracted, the portion of the perpen-  brane and cartilage, C. mucous membrane
dicularplate of the cthmoid to be Sl risge el DL s
removed is grasped by a Foster-Bal-  proximated by intranasal packings.
lenger forceps and removed in bites;

lateral twisting or wrenching should not be resorted to as unnecessary damage
is likely to ensue.

Fic. 442. Local infiltration anesthesia for submucous resection of the septum. A, B and C are
pomts of injection. A. Nervus nasopalatinus superior, B. nervus ethmoidalis anterior.
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Step 9. In excising the deflected part of the vomer, Hurd's reversible septal-ridge
forceps are introduced into the incision while the tissues are retracted and the
desired amount of the vomer is bitten off. Ballenger’s or Hajek’s chisel may
also be used to accomplish this step (Fig. 443C).

Step 10. Carefully examine the wound to make sure all corrections have been
made. Hemostasis is attained by using gauze pledgets saturated with adren-
alin solution. Repair with sutures any inadvertent openings which have
been made in the soft flaps.

Step 11. Not all surgeons suture the wound: some leave it open to drain. If
suturing is done, use a Reverdin or small. curved needle. In dressing the

FiG. 443. Submucous resection of the nasal septum: Left. The incision is made on :]W
convex side of the septum from A to B. If the free end of the qpndnlnlcral _c:rulagc is dis-
vlaced from behind the cutancous part of the septum, and presents in one nostril, then |I|clxgm-
sion is made from C to D. Center. Nasal speculum is inserted between the mucopericondrium

on cither side of the septum showing the use of Ballenger's swivel knife. Rigl’n. 'Rcmulwlﬂ ‘I“
maxillary crest with chisel.  A. Portion of cartilaginous system removed. B. Portion of bony
scptum taken away,

wound, endeavor to bring the raw edges of the wound together; prevent

hematoma formation. To accomplish this, insert one or two Simpson-Bernays

cotton sponge-tents in each nostril and drop sterile water on them until the
desired expansion is reached. Todd’s splint may also be used nn‘d the nos-

trils left open. After removing the splints, irrigate the nose with a mild

antiseptic,

Comment: To prevent the bridge from sinking, do not remove 'the car-
tilage too close to it; leave a quarter inch or more attached. Avoid muti-
lating the mucosa during the operative manipulations and hematomas
from forming.

ABSCESS OF THE NASAL SEPTUM

This condition follows either trauma to the nose or is a poslope"a'.we e
plication of submucous resection, It is usually the result of infection of a
hematoma of the septum, i
Step 1. Make a vertical line with 70% phenol over the more swollen side of

the septum, Make a vertical incision through this line, cutting through the

mucous membrane only.
Step 2. Remove all the necrotic cartilage from between the fiapsof mucors
membrane.

SURGERY OF THE NOSE 371

Step 3. Remove a large triangular section of mucous membrane from the side
that has been incised. Do not pack the nares.
Comment: It is important to warn the patient that a saddle nose may
result, as a result of destruction of cartilage. This can later
be repaired. The drainage of the abscess should be done as v
carly as possible to minimize the amount of deformity that
results.

TUMORS OF THE NOSE
Operation for Removing Nasal Polypi with a Snare

Step 1. After thoroughly anesthetizing the tissues as described,
introduce the wire snare so that it is vertical to the floor of
the nose.

Step 2. Direct the snare along the side of the polyp until its
lowest portion comes immediately below the margin of the
polyp where it is manipulated until the polyp drops
through it.

Step 3. While encircling the growth, the loop of the snare is
directed toward the middle meatus. Endeavor to insert the
tip of the cannula into the meatus (Fig. 445).

Step 4. Grip the shaft of the snare with the finger, tightening
the wire loop, and pull down the cannula.

Step 5. With the snare firmly grasping the polyp, it is detached
from its bed by a quick forward movement.

Step 6. If the polyp is not withdrawn with the snare, instruct
the patient to blow the nose with force; if this does not suf-
fice, the growth is removed with suction or forceps.

(o] Polypi appearing in the posterior part of the
nose are removed in a similar manner and may be brought
forward by the patient blowing the nose or by means of suc-
tion. As a rule, there is little bleeding connected with this
operation and any oozing is taken care of by means of cotton
pledget compression.

—l
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0 . e 2 Fic, 444. Bal-
Denker's Transmaxillary Excision of Intranasal Malignant Ifngltri swivel
xniie.

Tumors

Step 1. Pull up the angle of the mouth and upper lip with blunt hooks. Make
a slightly curved upward incision through the gum of the upper jaw to a
point near the frenum of the upper lip, beginning opposite the wisdom tooth.
Separate the soft parts of the upper jaw with a periosteal elevator. Expose
the bone nearly to the lower margin of the orbit laying bare the pyriform
aperture of the nose.

Step 2. Separate the mucous membrane from the outer wall of the lower and
middle sinuses of the nose and partly from the floor of the nose beginning
at the pyriform aperture. This separation is continued backward to the
posterior limits of the antrum of Highmore. If the lower turbinate bone
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is not involved in the tumor, it is removed with strong scissors.
is obtained by temporary packing with gauze. . f )

Step 3. Remove the external bony wall of the antrum of Hlxil)mom '“'llh a chisel
and hammer. If the mucosa lining the inner surface of this wall is unnfl:cc(ed,
incise it freely so as to gain free access to the sinus. If it is involved in the
neoplasm, remove it together with the growth. Remove the bone com-
pletely and also the mucosa of the inner or nasal wall of the antrum of
Highmore.

Step 4. With scissors or probe pointed knife remove the mucosa u_f 'lhe already
separated outer wall of the nose (See Step 2). If the tumor originated from
the middle sinus of the nose it generally will follow with the removal of the

Fic. 445. Removal of choanal polyp with a snare.

nasal mucous L The ethmoidal and sphenoidal sinuses are now
accessible and may be taken care of as need be.

Step 5. Pack the wound with gauze. Suture the wound in the mouth. In-
sure oral asepsis with mouth washes. After three or four days the pack is
removed. Tumors arising from the nasopharynx, retro-maxillary or pterygo-
palatine fossae are not amenable to the above procedure.

Comment. Malignancies on the cutaneous surface in the region of the

nose may at times be treated successfully with radium (Fig. 446A and B).

Proper prosthesis yields satisfactory results (Fig. 447A and B).

FOREIGN BODIES IN THE NOSE
Children are the usual patients who introduce foreign bodies into the nasal
chambers. These usually consist of nuts, peas, beans, etc., which tend to swell
and give rise to difficulties.
If anterior rhinoscopy fails to reveal the foreign body, one may await further

Where a child is suffering from a chronic, unilaer,

charge (purulent or muco-sanguinous) or if there is a dermatitis D;‘]l:a&al dis.
¢ nostrj|
anterjgp

the presence of a foreign body may be assumed. If the case is recent
)

Oy o
F16. 446, A. Epithelioma of the nose. B. Same patient after radium treatment,

rhinoscopy is likely to reveal it: but, if of long standing, the swelling of 1h,
mucosa and the discharge are likely to conceal the foreign body. Shrink lhi

Fic. 447. A. Controlled epithelioma of the nose. B. Nose restored by prosthesis (courtesy of
Dr. T. E. Schacffer)

mucosa with cocaine and adrenalin and wipe away the discharge, then search
for the foreign body. In very young children or youngsters hard to handle, it may
Dbe necessary to resort to a general anesthetic for examination and' removal. A
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two and one-half per cent cocaine solution may be sprayed into the affected nasal
chamber and the foreign body located and removed with an appropriately bent

e

L F-ﬂ . :

\

Fic. 448, a. Removing foreign body from nosc by insinuati ;

behind it and drawing it forward: fo ryu' y insinuating a blunt angulated instrument
: v : Torcign body being guided. alo

b. Foreign body being propelled along oot of nasal chanber. g ol folimnalidhanber,

probe, or a forceps (Fig. 448). A suction a aratus may be employed t
any remaining débris. i < e e

CHAPTER 17

SURGERY OF THE NECK AND CERVICAL
ENDOCRINE GLANDS

INJURIES TO THE NECK
CUT THROAT
In cases of attempted suicide, the superficial structures alone are injured
in about 50 per cent of cases. Occasionally the larger vessels in the n.cck are
severed with a fatal outcome, The treatment here is obvious, aseptic repair of the
divided tissues.
Deep Wounds in the Neck

These are divided by Hamilton Bailey into definite categories, depending

upon the position of the injury inflicted, viz.: (Fig. 449).
WOUNDS ABOVE THE HYOID BONE

b In this locality, the wound
may often lead into the mouth and
the epiglottis will in many cases

Ee be found injured. The principles
of treatment are:

Step 1. Asepticize the wasmdz

g Step 2. Repair the epiglottis with

catgut sutures.

4

/

I

55 |

Fic. 449 Fic. 450 -
dal “cut throdty

FiG 449. Position of the wound into the air-passages of 57 cases of suici
with 2 decp wound. 1, Above hyold (8). 3. Thyrahyoid mewbrane (17). 3 TH
artilage. (18). 4. Cricoid (10). 5. Trachea (4). (Afier Hamilton Bailey.) .

Fic. 450, Suturing an injured thyroid cartilage. (After Hamilton

Step 3. Trim the mucosa of the pharynx and repair the wound. .
Step 4. If the submaxillary gland is much traumatized, remove it.
Step 5. Ligate spurting vessels. .
Step 6. Mop out the entire wound cavity with tincture of iodine.

Step 7. Close the cutaneous wound. 15
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WOUNDS OF THE THYROHYOID MEMBRANE

Step 1. Repair the epiglol(is_ as above.

Step 2. Suture the thyrohyoid membrane and close any chance opening into the
phnrynx.

Step 3. Laryngotomy is indicated in most cases. Bailey lauds this procedure
and prefers it to tracheotomy. 1In the presence of respiratory embarrassment
Jaryngotomy (see p. 387) should be done before the wound js attended to.

WOUNDS OF THE THYROID CARTILAGE
Step 1. Perform laryngotomy as described on p. 387.
Step 2. Introduce mattress sutures of catgut as shown in the illustration (Fig.
450). Approximate the lips of the wound in the cartilage; do not tie the
sutures too snugly because sutures pulled too snugly tend to cut out.
Wounds with loss of substance of the thyroid cartilage should be repaired by
covering the defect with muscle —usually available from the prethy

roid group of
muscles.

WOUNDS ABOVE, BELOW OR THROUGH THE CRICOID CARTILAGE
Step 1. Expose the wounded structures thoroughly. Trim away crushed edges.
Step 2. Insert a laryngotomy tube.
Step 3. Approximate the tissues around it.

WOUNDS OF THE TRACHEA

Step 1. Good exposure here is essential.

Step 2. Bare the trachea by Digby's method which consists of making a tun-
nel with a pair of curved, pointed hemostats between the isthmus of the
thyroid and the trachea. Divide the isthmus between two artery forceps,
the hemostat behind acting as a protector of the trachea while the incision
is being made. The trachea is now exposed.

Step 3. Insert an ample-sized tracheotomy tube into the opening in the trachea.
Or, close the wound in the trachea and do a tracheotomy below the closed
tracheal wound.

Step 4. Reunite the divided isthmus of the thyroid with catgut sutures.

Step 5. Insure hemostasis. Dress the wound.

Complications of “Cut Throat.” (a) Bronchopneumonia, (b) cervical cel-
lulitis (not frequent), and (c) phageal fistula.

WOUNDS OF THE VESSELS IN THE NECK
(See Chapter 21, p. 586)

FRACTURES OF THE LARYNX AND TRACHEA

(a) Simple fractures not interfering with breathing should be treated con-
servatively but the surgeon should always be prepared to interfere should an
emergency arise.

(b) When respiratory embarrassment is present, do a tracheotomy at once.

SURGERY OF THE NECK AND CEIl"lCAL ENDOCRINE GLANDS 377

RUPTURE OF THE TRACHEA WITH RETRACTION OF THE
LOWER END

Sc:l_rch for the lower end of the windpipe, bring it to the surface, secure it
there with sutures after a tube has been inserted. Transverse wounds of the
trachea should be sutured.

FOREIGN BODIES IN THE PHARYNX AND ESOPHAGUS

If the foreign body has just been swallowed, introduce the index finger into
the pharynx, sweep it to the back of the epiglottis. If you feel the foreign body,
dislodge and extract it promptly.

If suffocation is immi do a tracl y promptly !
= — s
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Fic. 451. Forceps for extracting foreign bodies from pharynx and esophagus,

Where no speed is indicated, explore the pharynx, hypopharynx and esophagus
(sounds, x-ray, etc.). When located, remove the obstruction with a foreign body
extractor (Fig. 451). When the foreign body is in the grasp of the instrument,
proceed slowly, extricate methodically, without haste, lest serious injury to the
esophagus and contiguous structures result, .

Where esophagoscopy can be done it should be resorted to—it is the safest
and best aid for exploration and extraction of foreign bodies,

BURNS AND SCARS

Scars caused by burns are always most disfiguring but seem to be doubly so
when occurring on the neck where they frequently draw the mouth, chin and lips
out of shape; they impede speaking, pull the chin downward and occasion different
degrees of torticollis. Treatment of burns here requires great caution and care.
If the burn covers a large area, a tent should be built over the patient and an
electric lamp placed under it for heating purposes. Sterile vaseline and alboline
are used to keep the surface soft and pliable. The tannic acid treatment js excel-
Ient (for which see p. 527).

As soon as possible, skin grafting should be resorted to (pinch grafts).
On account of the movements of the neck, every effort should be made to keep
the grafts in place with sea sponges.
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Surgery of Scars

Scars which displace the chin downward demand surgical treatment in order
to free the jaw. Often such operation, if carelessly performed, may lead to the
formation of more scar tissue. Individual option and judgment must be exercised
in each case. A number of plastic procedures may be necessary, and pedicled
flaps from the skin of the breast or thorax may have to be resorted to. If a scar
running from the chin to the neck contains a ridge of skin that is somewhat
raised, make an incision along the length of the scar; fashion two leaves and

'«'1 3

Fic. 452. A. Extensive scarring of neck and chest following burns. B. Same patient after
multiple plastic operations.

inc.ise these so as to form right angles to the original incision but at different
Points; separate flap one near the chin and the other farther down. L
Figure 452A depicts a young woman who was desperately ill following a
burn. The neck and submental region were a firm mass of scar tissue. Cardfxl
;’}d painstaking plastic procedures enabled me to obtain the result shown in
18- 452B.

INFECTIONS OF THE NECK
FURUNCLES AND CARBUNCLES OF THE NECK

‘Carbuncls should receive early attention. Poulticing and inje'cli.ox_ls gf anti-
Septics should be abandoned for more effective treatment thus dlr.mmfhlng the
tructive process and bringing about quick relief. Ethyl chlor'lde is recom-
mended by Franke. It should be used properly to produce efffclfve anc.f:lh_ﬁu
and prevent the danger of gangrene. Occasionally block anesthesia is permissible.
Gas or ether anesthesia is usually employed. Operate quickly. L. Carp
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concludes that in large carbuncles of diabetic or non-diabetic origin, the treatment
of choice is radical surgery. In preparing the skin before the operation, soap and
alcohol are generally used in preference to iodine. Excision is the treatment of
choice. (Figs. 453-454). The majority of furuncles are best treated by con-
servative measures (hot, saturated boric-acid applications and general sustaining

Fia. 453. Carbuncle of back of neck.

measures) When fluctuation presents, incise. Crucial incisions are often effec-
tive. (See also, x-ray treatment of, p. 197).

CELLULITIS AND LYMPHADENITIS

Infections in the upper neck are by no means rare; in school children en-
larged lymph-nodes.caused by colds or fevers are usually of no consequence, In
some cases, however, periadenitis ensues, the nodes fuse together and an abscess
may form; this should be guarded against by proper preventive measures. Iodine
and other counterirritants are contra-indicated in acute cases but may prove use-
ful in chronic conditions. -

In deep infections where pus has accumulated in the structures of the neck,
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make a small, transverse incision in the deep fascia over the point where the
abscess is suspected. “Hilton’s method” is brought into use here. {nscr_t an
artery forceps or some similar blunt instrument into the \\-our_ld and guide it to-
ward the suppurating focus. When this is reached, open and u:llh(lrm\- the forceps
thus enlarging the avenue which has been created through which pus may escape.
Provide efficient drainage (cigarette or rubber drain).

A small, stab-incision is sufiicient to afford egress to the accumulated pus
even in cases of large pus collections of the uncomplicated type.

Fie. 434 Escision of carbuncle of the neck.

The cellulitis generally found in adults usually has its origin in an abscessed
tooth-root or ostei ues from the jaw down to the clavicle are swollen,
the jaws cannot be opened and it is with dificulty that anesthesia is administered.

Make an incision along the anterior margin of the sternomastoid muscle, as
soon as possible. The incision should be deep enough to lessen tension and cir-
cumvent the tendency toward edema of the glottis. Oftentimes there is little
pus present; edema predominates.

LUDWIG'S ANGINA

The mortality in this condition is very high, death usually being caused by
edema of the glottis. The regions under the jaw and inside the mouth are involved
Dby a swelling. In every case of Ludwig's angina, have tracheotomy instruments
and oxygen within close reach. The exact pathology of this condition is still some-
what obscure, although it is generally believed that it is essentially a virulent
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streptococcic cellulitis. The deep cervical fascia prevents its spread anterior],

it tracks around the posterior free border of the mylohyoid muscle 1o e tly;
lingual region, thus giving rise to the characteristic appearance of a Phlfumu:"'*
swelling in the neck and floor of the mouth. If unrelieved, the pus blrous tl?m
tween the mylohyoid and middle constrictor of the pharyngeal muscles, e-
lies the chief danger,” says Hamilton Bailey, “for when the last sity,
reached, edema of the glottis is imminent and often comes on with such ¢
suddenness that the patient is sufiocated before laryngotomy can be pe

““cr:i"
ation s
Iramatic
tlormed,

Fie. 435 Fra. 436
Incision and drainage of the floor of the mouth in Ludwig's angina. Lateral sub.
andibular incision, median incision between chin and hyoid bone.
Drainage of the floor of the mouth in Ludwig's angina. A rubber tube traverses
the affected area,

The very name angina tells of this danger for angina implies strangling.” The
treatment of this treacherous condition is drainage through the floor of the mouth,

Drainage of the Floor of the Mouth

Careful planning directed to relieving tension and evacuating pus should
precede the surgical intervention. As stated, no time should be lost in perform.
ing the operation as the patient is in imminent danger of dying from sepsis
or choking to death. In the majority of cases two incisions are adequate; how-
ever, if both sides of the neck are affected a third incision may be necessary.

Bailey speaks of decompression operation which is effected by an adequate
incision which divides the mylohyoid muscle thus circumventing the pus and
“tracking” it away from the vital area

If the patient is very ill, anesthesia is unnecessary ; however, procaine may be
infiltrated through the skin; the deeper tissues require no anesthesia.

Step 1. Make a median incision between the chin and hyoid bone about 1 inch
in length. Direct the scalpel through the median raphé of the neck into the
gingivolingual sulcus back of the symphysis of the jaw.

Step 2. Introduce a curved Kelly hemostat into the wound and proceed through
the floor of the mouth until the tip of the instrument is seen between the
teeth. Grasp a fenestrated rubber tube with the hemostat and pull it from
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inside the mouth out through the neck-incision and secure both ends of it

with safety pins (Figs. 355-4356).

When combining the Jateral submandibular and median incisions proceed
as follows:

Step 1. Immediately under the angle of the jaw, make an antero-posterior in-
cision 4 or 5 cm. in length, including only the skin and platysma (Figs. 445
and 437).

Step 2. Insert a curved Kelly hemostat into the wound, direct it across the
sublingual space so that it enters the mucosa of the mouth near the tongue
directly opposite the molar teeth.  Grasp a fenestrated rubber tube with the
hemos and pull it from inside the mouth out through the neck incision,
securing both ends of it with safety pins.

:

10, 437. e of th ini
Fie. 457. Dramaze of the fuor of the mioutli, combining latcral submandibular and median
incision.

Make the median incision as previously described.

.\'Iakc a second submandibular incizion if the cellulitis involves the other

side of the neck. i

A. P. C. Ashhurst who recommends the above procedure, observes that relief
of tension follows the above operation so quickly it may be discerned by watching
the patient.

Apply dr.essingﬂ saturated with 2 per cent sodium citrate solution. Irrigate
the tubes twice a day with boric acid solution. The wounds heal very satis-
factorily.

Comment. Van Wagner and Costello advocate local block anesthesia
of the cervical nerves by injecting i behind the -
toid muscle (see cervical block under operations on the thyroid, Page 446).
Ethylene may be used, although Hamilton Bailey is prejudiced against gas
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in these cases having seen death occur in a case of Ludwig's angina at the
hands of a competent surgeon who used gas (nitrous oxid) anesthesia.

PERI-ESOPHAGEAL SUPPURATION AND MEDIASTINITIS

These cases are treated by incision and drainage of the affected area. Be-
gin at the anterior margin of the sternocleidomastoid muscle and advance cau-
tiously down to the esophagus. Explore until the focus in the mediastinum is
reached. 1In bilateral suppurations, make bilateral incisions. If the foreign body
has not yet been removed, extract it and insert a stomach tube. Drain thoroughly
and leave the wound completely open. Lower the head of the patient thus aiding
drail A preliminary g y in such cases is often of great value.

DIAGNOSTIC OPERATIONS ON THE NECK

LARYNGOSCOPY
Indirect Laryngoscopy
This is a relatively simple method of examination of the larynx. It can be
employed in all adults but in younger children it is often difficult, if not impossible.

Step 1. As a rule no anesthesia is required but in patients who have a sensi-
tive pharynx, a spray of 4 per cent cocaine to the pharynx may be necessary.
The laryngeal mirror, usually about one inch in diameter, is used. This is
warmed by holding it for a few seconds in the flame of an alcohol lamp, to pre-
vent the condensation of moisture on the mirror. The mirror should always
be tested against the back of the examiner’s hand, to be sure that it is not (00
hot.

Step 2. The tongue is then grasped with a linen cloth or gauze and pulled for-
ward. Care must be taken that the tongue is not injured against the lower
teeth. Holding the tongue with the left hand, introduce the mirror: a\'oljl
touching the base of the tongue else the patient may gag. The mirmf is
turned to the angle at which the light from a head-mirror is reflected into
the larynx. It must be remembered that the mirror causes the anterior pq"
tion of the larynx and the posterior portion to be reversed in the image (Fig.
458, I, I, TIT and 1V).

Direct Laryngoscopy
There are several methods of examining the larynx directly, including the
use of the Jackson laryngoscope, the Haslinger directoscope (Fig. 459) and
the Lynch suspension apparatus. The theory of their use is the same, that is,
to retract the epiglottis and other intervening structures so that the interior of
the larynx is in the direct line of vision. Local or general anesthesia may be used.

Step 1. Employing local anesthesia, the pharynx is first sprayed with 4 P¢f
cent cocaine. Cotton pledgets dipped in 1o per cent cocaine are then np[?ll A
to the base of the tongue, the epiglottis and the pyriform sinuses. This &
done by means of a curved laryngeal applicator. The arytenoid cartilages and
the interior of the larynx are then touched with the solution, using a mirror
and a laryngeal applicator. .

Step 2. The patient is placed on a table in the recumbent position. An
assistant holds the patient with the shoulders on the table, the neck is flexed



I. Method of ntroducing laryngeal mirror. II. Examination with laryngeal mirror,
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Fic. 458. Indirect laryngoscopy (indirect view).
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on the chest and the head extended on the neck. This will afford a more
direct exposure of the larynx.

Step 3. The surgeon stands at the head of the table and the laryngeal spatula
is held in the left hand. It is introduced along the dorsum of the tongue, the
epiglottis coming into view. This is then picked up with the tip of the
spatula. The laryngoscope is then introduced one or two inches further, the

If. t justabl 1 for
are

FiG. 450. Hasslinger's directosco This is a i
€xamination and lrea_lminl of the l:rynl: The hypopharynx and the underlying vertebrae
"lxd.as the fixed point, from which counter pressure is used to advance the tongue and ‘ll’"
slottis forward, thus exposing the larynx. For introduction the instrument is closed and l‘:c
P'n.r)'n‘gul blade is drawn back all the way. The operator advances the instrument along ll c
patient’s tongue, over the epiglottis until the posterior wall of the larynx is exposed. .“‘-:
With the thumb’ of the left hand, the advancing rod is pushed forward to its entire limit i

order to bring the h ; 3 figures show the instru-
. _hypopharyngeal plate in proper position. Lower figure
ment in proper position with the palrenl in the upright and reclining positions.

whole pressure being directed in an upward direction. Avoid using the teeth

as a fulcrum. The entire interior of the larynx may now be effectively ex-

P0§6d. If the anterior portion is not readily seen, gentle pressure on the thy-

roid cartilage from the outside will give a better view. 5 "
. The Lynch suspension apparatus is a device that holds the spatula in posi-
tion and allows the operator free use of both hands in performing intralaryngeal
manipulations,

ESOPHAGOSCOPY

Von Mikulicz, in 1881, was the first to use straight esophagoscopic tubes.
Anatomic Notes. It must be recalled that the distance between the dental
arcade and the cricoid cartilage in the adult is 15 cm.; the length of the esophagus is
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about 25 cm. The distance from the dental arcades to the cardiac orifice is about
40 cm,

Direct endoscopy of the esophagus is done with a straight esophagoscope (Fig.
400). Exploration may be done with the patient sitting or in the recumbent posi-
tion. In many patients no anesthetic is necessary. On occasion, general anesthesia
may have to be resorted to. After the tube has cleared the cricoid cartilage, it may
be readily passed to the cardiac orifice of the gullet if no obstruction impedes its

Fic. 460. Jackson's esophagoscope.

passage. Doyen remarked that endoscopy of the esophagus is within practical
range of all surgeons and is wrongly made a specialty.

OPERATIONS ON THE NECK
INTERCRICOID LARYNGOTOMY

Step 1. Extend the head of the patient. Pick up a vertical fold of skin so that
its center corresponds to the upper level of the cricoid cartilage. Local an-
esthesia (Fig. 461). v

Step 2. Transfix the skin and make a transverse incision about one inch in
length.

Step 3. Open the crico-thyroid membrane (Figs. 462 and 469) with a pair of
pointed curved scissors, close to the upper border of the cricoid cartilage
thereby avoiding the small transverse artery.

Step 4. A laryngotomy tube, by preference Butlin’s (Fig. 463), is inserted into
the opening created, between the blades of the scissors.

Step 5. Check bleeding. Dress.

TRACHEOTOMY

A ic Consid ions. In the adult the trachea is about 4% inches long.
Two and one half inches lie above the sternum and comprise about eight to ten
rings. One should locate the following landmarks from above downward: the
hyoid bone and its greater cornua, the thyroid cartilage and the cricoid cartilage.
The tracheotomy triangle is formed by drawing a line transversely across the cricoid
cartilage to the anterior b of the sternocleid id muscles, The thyroid
isthmus covers the second, third and fourth tracheal rings. The pretracheal fascia
is attached to the anterior surface of the cricoid cartilage forming the suspensory
ligament of the isthmus. It covers the anterior surface of the trachea. The arteries
are: the cricothyroid, running transversely across the cricothyroid space, a branch of
the inferior thyroid, coursing behind the isth and occasionally a thyroidea ima
(from the i inate) passing upward in front of the trachea. The veins are:
branches of the superior thyroid veins passing to the upper border of the isthmus, the
inferior thyroid veins descending from the lower border of the isthmus in front of
the trachea to the left i i ; the left i vein which crosses the front




