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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
surgery 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
the body, by the willingness to discard apparently well-established major sur­
gical procedures for simpler methods, and by the consequent great and rapid
increase in the number of practicing surgeons. During this period, surgery also
can be credited with giving ímpetus 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.

Mayo Clinic,
Rochester, Minn.

V

DoNALD C. BALFOUR, M.D.



PREFACE

There is no lack of excellent treatises covering the field of operative surgery.
But the available works fall, generally, into two categories: voluminous systems
which, while containing a wealth of material, offer such a multiplicity of proce­
dures as to prove confounding, and single volumes which are too abridged to
afford detailed information suffcient for the student and general surgeon-a sort
of plethora m one, and an obvious deficiency in the other.

It is for this reason that the author felt there existed a genuine need for a
succmct work on surgical operations, up-to-date as regards important advances
in surgical technic and including, in order to be practical, a suffciently 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 bis 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 sorne 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' sake. 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. Unfortunately, many text-books of surgical
technic of today allot little space to such important subjects as amputatlons,
ligation of blood vessels, fractures, dislocations, etc., etc.; of this I took cog­
nizance and I have included them in this work. In describing operations I have
adopted the step-by-step method, for the benefit of the student and of the in­
expert operator to whom methodical procedures are essential until he has be­
come proficient. Sorne of the operative procedures are ongmal methods, but
for the most part they are the standard procedures whose value has been con-
firmed by time. . .

O th · ciple that as the Chinese say, "one picture is worth a thousandn 1e prmn il d ill :words," extensive illustration has been employed. Not on y o i 'ustrations spare
vii



Vlll PREFACE

Iengthy 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. Osear 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
bis critica! and painstaking editing of the chapter on vascular surgery; and to
Dr. Donald L. Dickerson for sorne 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 manuscripta 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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ORIENTATION
In this section of the work, general subjecls are discussed. While operative

surgery has made lremendous slrides in lhe 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 lhe 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 (a51o-159o), 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 pausay, Dieu le guarit." Nevertheless,
thc more competent thc surgeon, thc kinder naturc seems to serve him; ignorance
and surgical transgressions are resentcd by her.

The importance of lhe relationship between the surgeon and patient and the
psychic attitude oí each to one anolher are slresscd. Thc responsibility oí thc
surgcon does not cease when the patient is wheeled out oí the operating room.
It is then when the responsibility of proper postoperative care falls on bis
shoulders. This phase is discussed in Chapter 3 and, while the arrangement and
equipmenl of operating pavilions and the conduct of the operation in general is
subject to the taste and opinions oí various surgcons, a general outline and the
esscntials oí these has been described in Chapter 4.

Oí utmost importance, oí course, is the surgeon's armamentarium but no
matter how skillfully fabricated, bis instruments may become dangerous weapons
ir nol subjected lo proper sterilization. This has been described in Chapter 5.
Part I concludes with "Anesthesia" in all its modern phases of practice. It is
refreshing to observe the present-day trend oí specialization in Ibis importan( ficld.
While volumes have been written on the subject and there is still much to be
learned, the succcssful administration oí an anesthetic is based upan a thorough
understanding oí the physiologic principies involved, of the mode of action oí
lhe anesthetic used, etc. Much research remains to be done here. Hewitt sum­
marizes the question of the action of anesthetics as ío11ows: "Ali that we can say
is, that general anesthesia is probably brought about by sorne change oí physico­
chemical character within the protoplasm of the ner.ve cells; that the most delicate
and vulnerable of the nervous elemenls, those which givc to the organs their
characteristics, peculiarities, auributes and functions, are first affected, and that
finally, lhe most resistan! cenlers upon which liíe is dependent are attacked.
Whether the change is due to thc local cffect oí the anesthetic itself, upon the
cell conlents, or whether sorne 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 oí
anesthesia and includes an evaluation of all melhods in use today. Local (infil­
lration) or block anesthesia of various operations is described preceding the
description oí 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 qual ities of mind and of heart that raise it to the very highest pinnacle ofhuman endeavor. A patient can offer you no higher tribute than to en tru st you with
his life and his health, and by implication, with the happiness of all his fami ly. To
be worthy of this trust we must submit for a lifetime to the constant discipline of
unwcaried effort in the search of knowledge, and of most reverent devotion to every
detail in every operation that we perform." (Lord l\Ioynihan .)

There is no human calling which demands from those who follow it a
greater endowmenl of the best human qualities and the highest developments
oí technical knowledge and skill than the art of surgery. In major surgical
work, and often, indeed, in lesser, the stake nt 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 lifc otherwise doomed; on the other hand,
crroneous or careless surgical procedures may and oíten do bring either death
or life-long misery to a patienl who has had a comparatively easily corrected
condition. The surgeon's responsibi lity 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 musl be sympathy, patience, selí-denial and self-disin­
terestedness. By this last, I mean that the object of his work must always be
the goo<l oí his patient rather than the enhanccmenl oí his own reputation or
personal aggrandizcment.

The safety of the patieat upon whom a surgical operation is being per­
formed must always be thc Prime objectivc; every othcr surgical consideration
is secondary. Therefore, brilliancy o( 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 oí 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 surgcon 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 ami restore physiological function.

In connection with the foregoing, I might cite the celebrated French sur­
peon 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 oí a íew, and surgeons regarded the accomplishments and reputation ol



GENERAL OPERATIVE CONSIDERATIONS

be.ing a brilliant operator as the highest attainable honor.... Thc surgeon
should be an artist , not a manipulator•••• It is high time that the fact should

be reco g n i z e d that a n y o n e cann o t improvise h i msc lí a surgeon, a n d t h a t it d oes

not suñi ce, in ordcr to const itute an operator, to be able to mampulatc some
dozens of hemostatic forccps more or less adroitly."

The namc oí "surgeon"is merited only by onewho 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 general
practitioners, owing to thc incrcased facilities oficred by the many small hospu~Js
throug:hout the country, tcnds to make ambitious young men undertake major
surgical operations for which neither their training, experience nor rcsources
render them Ílt. I do nol refcr to emergcncy surgcry which must be done cven
in the face of known risks, but to electivc surgcry which should be done only
by thc compete.nt. As Kochcr says: ''Thc more surgery has become the common
property oí mcdirnl men thc more it is incumbcnl upan any one who intends 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 rnen of lit tle experience. nfortunately, warranted opera­
tions are also often undertaken by men of the same type.

What stcps are necessary, thcrcfore, in order that one should merit the
dignifed title of surgeon? First, a long apprenticeship under masters of the
surgical art in order to obtain a profound knowledge not alone of diagnosis but
also of the indications for any operative procedure. Scond, a thorough knowl­
edge of anatomical structurcs and physiological funclions with _spccial _refcrc_nces
to the manner in which thcse may be afiected by surgical operative manipulations.
Third , in so far as poss.ible, 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 posto~crallvc phases
under normal and abnormal circumstances. Fourth, understanding of the con­
stitution of difierent typcs of patients, to be able to decide on operability and
on the best time to operate as well as on the best type of operation for a ven
case. As IWatson truly says:

"Fer 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 cureof his pat ient.

While the ultimnte cure of the patient is always lhe 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 ií
actually demanded, will refrain as long as possiblc from removing or excising
a neccssary limb or organ and in every operative procedure there must be
method. Every extirpation, resection or reconslructive operation must be planned
and executed on stric1ly analomical and physiological lincs.

IVhen we consider the seriousness of a major surgicaJ opcr.ilion, the necl'S·
sity for painstaking examination and clinical observation of a patient by the

CHAPTER 2

THE SURGEON AND THE PATIENT
"One essential matter is that he (the observer) must have seen the patient and

elicited l.he symptoms írom the patient. He must have watched the patient and noted
the progress of the disease and the manifestations that accompany its progress, and
have correlated the signs during life with those found at operation or death." Sir
James Macknzi.

In an emcrgency surgical operation there is, of course, no time for study,
but in most other conditions there is sufficient time befare operation for the
surgeon lo bec.ome more or less thoroughly acquainted with his patient. If pos­
sible, every surgical operation should be preceded by a peri_od of complete physi­
cal and mental rest during which theconstitutional pcculiarities and the resistancc
power of thc patient should be noted.

The surgeon can leam a good deal from the patient at bis prcliminary inter­
views. The trained cyc may frequently observe constitutional and other peculi­
arities; but it is only after complete history taking and diagnostic proccdures that
a definite decision can be reached as to the true naturc of the patient's troublc
andas to the nccessity for a surgical operation, as well as to the patient's capacity
to undergo sucb opcration as may be decided upan. There should be no failurc
as regards 'carelessness or want oí thoroughness in respcct to the preoperative
investigat-ion oí 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 oí the paticnt comprises many subdivisions anrl
entails much care. Such important work should never be delegatcd to nurses
or other subordinates; it demands the careful attention of the surgcon himself.
He must personally verify the findings of the particular complaint to which the
patient has callcd attention.

A patient was referred to me with a diagnosis oí a possible malignancy of
the descending colon Ooss oí weight, pain in the left colon region and somewhat
sug:gesti\'C x-ray findings). Pain was elicitcd while examíning: 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 lcft testicle. Upon inspection, aíter
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.

Thesimplest complete record of every patient operated upon should contain:
r. A concisely written statement of the conrlition of the patient: his history,
as stated and elicited.

2. A sborl orderly account oí a general systematic examination noting par­
ticularly any abnormal findings.

3. The diagnosis, tentalh·e or otherwise.

•
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surgeon before he arrives at a definite diagnosis is at once seen. Today, dla.
nostic procedures are better than at any period oí surgical history. Yet, if si
of surgical commission bascd on hasty and crroncous diagnosis are recorded
anywhere, there must be a very large number of such records.

Lastly, as regards technic: it is a matter oí constant practice. Manu4
dexterity is not picked up from books or by observmg others. Knowledge oí
the bcst methods of doing any kind of surgical work is acquired only by expe.
riencc and by keeping one's self acquainted with new methods as they appear
and practicing them. Practice alone makesperfect but there is no use in beine
perfcct in what itself is faulty. Technic distinguishes the surgical art ist fron
thc mere manipul:ttor.

Taking into consideration the surgcon as a wholc, Lord Moynihan aply
said, "He m1t'iit have an eagle's eyc, a lady's hand anda lion's heart'' to which ¡
would add a personality that inspires hope and conlidence; his attitude towards
his patients must he one of sympathy and gentle commiscration with an cver
watchful solicitude for their carc and safcty.
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4. A short note on the treatment and an epitome oí the surgical operation
ami findings disclosed.

5. Reference to any complications.
6. A note oí the final results.

As regards thc examination, the heart, lungs ami kidncys should always be
investigated with special care, no mattcr what the nature oí the surgical procc­
clure might be. In operations on any part of the intestinal tract, the mouth
and teeth should receive _special carc and ali foci of iníection should be removed
to obviate postoperative parotitis and postoperative pneumonia. l\Iatters which
should interest the surgeon are: any tcndency to hcmophilia ar to acidosis,
ol>esity, alcoholism and constitutional peculiarities.

PREOPERATIVE CARE

Patients are admitted to the hospital far clective operations at least by 3
o'clock on the afternoon on the day preceding the operation. Wherever pos­
sible thc patient should be observcd far a <lay or two prior to the operation.
On admission the patient is given a tub bath. Thc presencc oí skin eruptions
or anything unnatural about the patient is reported by the nurse to her superior.

A prcoperativc diet should furnish a high percentage oí nutritivc valuc in
small bulk, shoulcl be reaclily and rapiclly assimilatcd and should leave a mínimum
amount of intestinal residuc. The rlict on the day or two preceding an opera­
tion should be light. After mi dnight preceding the morning oí the operation
lluids are restrictecl or withheld unless speciflcally ordcred othcrwisc.

In emergency operations, if food has bcen taken within six hours oí opera­
tion, thc stomach should be ernptied befare opcration by lavage with plain
warm water or with the addition of a small amount of sodium bicarbonate.

Catharsis. As a eneral rule it is considered unwise to disturba patient's
rest on the night before operalion by iving him cathartics. Normal intestinal
movements and functions are disturbed and it is possible that there may be an
increase in absorption of intestinal loxins ami a greater permeability o the
intestine to bacteria. A mild purgative may, however, be givcn.

Jn the average case no special preparation is ncccled prior to the afternoon
oí the day precccling operalion. A tub bath is given then and the entire field ol
operation cleansed thoroughly with green soap and water. The umbilical pI
reccivcs part icular attention if it will be in the field of opcration.

The entire field of operation is shaved. In abdominal operations this includes
up to the nipple line, and posteriorly to the midaxillary line; the entire pubic
region is lhoroughly shaved. lt is important that this area be shaved closely
so that thc finest hair is removed. To neglect this invites skin infcctions. Avoicl
injuring thc skin with a razor. In ynecologic operations, it is well to do."
complete vaginal preparation, unless cont raindicated (virgo intacta), In hernia
operations, the scrotum and cont iguous areas are also surgically preparcd.

After shaving, the entire abdomen is scrubbed thoroughly with green soap
and water for three minutes; the ficld is now dried and treated with ether aod
7o per cent alcohol. A sterile towel is placed over the field and kept in place
with adhesivc str.ips.
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Unless there is some specific reason, all patients to whom an anesthetic is
given receive a hypodermic injec tion of one-fourth grain of morphine sulphate
wi th 1/15o gram oí atropin sulphate three-quarters of an hour before going to
surgery. After the injection has been given, the patient is kept quiet.

The patient's hair must be in order and free from hai rpins. False teeth must
be removed. The pat ient's bladder should be emptied and a record of the
quantity of urine before the operation made; the large bowel is empt ied b
enema. If the pat ient does not void he interne or surgeon mus t be ni¡¡'',
necessary, the pat ient should be catheterized. The pat ient should don a fresh
gown and leggings. He or she IS not to receive relatives and should be left in a

t
Fc. I. Ater thorough preparation with iodine the umbilical pit is sealed with collodion, as

shown in this illustration.

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

No patient is admilled to the operating suite unless accompanied by a
complete history and phys ica l examination, complete blood, urine and other spe·
cial analyses, or ir no preoperative diagnosis is rccorcled on the chart.

The patient is brought to surgery twenty minutes befare operating schedule
time and placed in proper position on the operating table. After the patient has
been anesthetized, the entire field of operation ancl abdomen is exposed by
removing the sterile towel. With a sterile sponge on a forceps the entire area is
again gone over with ethcr. In case of the abdomen, the cther is permitted to
drip into the umbi lical 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 Jine of incision until the entire field is cleansed. Dis­
card the sponge. With a fresh sponge cleanse the umbilicus and again discard
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the sponge used. Following the preparation with ether, the same procedure is
repeated with a 3/ per cent iodine solution and again a final preparation with
7o per cen t alcohol.

Careíully remove ali iodine, thus preventing burns. Seal the umbilical pit
with collodion (F ig. 1). Drape tbe palien! with a heavy slcrile towel and re­
movc him or her to the operating room for final draping.

Mate herniotomy patients are subjected to a complete scrolal and penis
preparation with lincture oí merthiolate 1 :1000 (Mo. 99).

MENTAL ATTITUDE OF PATIENT AND SURGEON

It is mos l desirablc thal the patienl should go to surgery in as calm a
statc of mind as possible. Ncwcr methods of prcparing a patient include pre­
anesthetic medication so that the palient is in a scmi-conscious state befare
being anesthetizcd. This will be fully discussed in the chapter on General
Anesthesia, page 54.

Every surgeon has observed thal the cheeríul, optimistic type of patient
makes good progress while the nervous, overstrained, morbid and depressed one
fails to make headway. Crile has pointcd out that fear and apprehension lead
to exhaus tion of the bodily reserve ancl dcplete the adrcnal reserve. The only
preventive is to try, before thc operation, and aítcr ít, to calm thc neurotic
patient in every possible way and to induce him to takc a cheerful outloak.
Ali suggestivc inOucnccs which tcnd to raise the patient's spirits and remove
dread and fear are warranted even though the outlook is grave. Surgeons and
thcir personnel should never betray any form of anxicty ar apprchension 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 thcy were routinc.

No patienl 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 paticnt who is convinced that he will not rccovcr from an opera.
tion ar does not wish to rccavcr not infrequently has his wish fulfillcd. I have,
therefore, madc it a practice to try to change such a mental attitude of the patient.
A hopcful, conficlcnt frame oí mind is frequcntly 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 róle 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 surgcon whase
demeanor rccalls the mortuary or the embalmer to minister to my physical
needs. Apprehensive patients gain much, though they be serious ly ill, by the
warranted influences suggested by the surgeon. Oí caurse, the rclatives of the
paticnt 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 cxccpt that one of the paticnts, a young woman of nine­
teen, made the sta temenl to the nurses that "she ícels confident that she will
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never leave the hospital alive." This form of comment she indulged in rather
frequently. It was, however, nol Jooked upon by the attendants as a maller oí
importance. Bath patients werc operated on in thc same forenoon. Therc
were no complications or difficulties of any sort during the operative procedure.
Botb were returned to bed in excellenl condition. The firs t post-operat ive day
nothing unusual was observed. On the second day, the patient reíerred to began
to have visual hallucinations of "churches," 11funerals," "joining her mothcr in
heaven," etc. She sang and muttered almosl incessantly about the visions in thc
skies, ele. Her general physical condition was excellent. On the third <lay
sedatives were used. On the fourth day during an allack of violen! lemper shc
tore her dressings off, became almost unmanageable and had to be restrained.
The visual hallucinations became worse and with all rcsourccs 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
tbe second patient, referred to above, occupying the next bed, see ing the dilemma
of her friend with whom she had been discussing religious lopics prior to the
operation, went into a ca taleptic state which lasted about two days from which
sta te she finally emerged following sedation, suggestion, etc. Thus, it is wise
not to opcrate on a patient whose mind is set, al the outsel, that he or she
will nol recover. An attempt is made to dissuade the individual and convince
them, by every means possible (sustained suggestion), that a hopeful altitude
is juslified and that there surely is no need for apprehens ion. 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 importanl as the techni ca l operation per se and is as much
a part of the surgeon's personal duty as is the operation. His cxperience will
enable him to observe the firs t 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, gcntlc manipulatian and careful preparation oí
the patient, these may be reduccd to a minimum and cl in ical manifestations may
be very slight, but some degree of shock and pain may always be expected.

SHOCK
Shock is the result of many causes, The best definition is perhaps that it

is a reílex depress ion of the vital functions owing to bodily injury whether trau­
matic or opcrative. Thc one common finding in shock is the pcrsistcntly low
blood pressure. The symptoms of internal hemorrhage may be coníused with
those of shock, but while shock may be present without hemorrhage, considerable
hemorrhage is always accampanied by sorne shock. In shock from any cause,
should thc systolic blood pressure register 9o mm. oí mercury or less, restorative
mensures are immediately called for: oxygen, glucose and sodium bicarbonate;
external and internal heat; blood transíusion, etc. Tranfusion is the spccific
remedy for shock due to hemorrhage. The fall in blood pressure may be tem­
porarily combated by intravenous infus ions of satine.

The operative prophylaxis of surgical shock is provided for by Crile in the
spccial technic which he devised and named anoci-association-a technic which
can be utilizecl to advantage in most majar operations. It minimizes physical
and psychic factors concerned in the product ion of operative shock and al the
same time at tempts to reduce pos toperative pain and discomfort. The idea is
to prevent harmful or painful impulses reaching the central nervous system fol.
lowing irritation of the sensory nervcs, whether owing to division or to pull
upon the various sensory nerves that may be involved in the arca 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 us ing a solution oí Y, to I per
cent novoca ine to wbieh adrenalin is added.

Whcn a paticnt who has been subjected to a long and exhaus ting operat ion
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
indica ted.

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

Vomiting, of course, is also associated with the after-results of anesthesia.
The importan! point in connec tion with excess ive postoperative vomiting is that
the patient may become so weak that be is unable to exrpel the vomitus . This
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may be drawn into thc larynx or suckcd into the lung by inspiration causin
ion roso»ns. Tt » »sdote ese ame e M%2,9"$,,"",";
sor to as«te ave r 1se sois wmimati"f;;¿ ca ít os»,
postoperative vomiting persists for six hours (or for pe

Fic. z. Wangensteen suction wth Levine tube in patient with acute dilation of the stomach
following appendectomy. Itravenous saline transfusion, Recovery. (Authors Sur ical Servicc,
Cook Couty Hospital.)

the condition should be mct by gastric lavagc with hot water to which z drams
of sodium bica rbonate has becn added to the quart of water; thc stomach is
fdlcd aml thcn thc fluid siphoned off severa) times.

Hiccough is more frcqucntly obscrved aítcr up j:,cr abdominal opcrations.
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It is said to be due'to an irregular spasmo dic contraction of the diaph ragn
caused by irritation oí the pncurnogastnc ncrvc. It !s proLably one of lhl'
effects of surgical shock. There are no known certain means of relief, 1
among those that are commonly pract1sed, compress1on oí thc chaphragm is one
oí the bcst.

llcforc lcaving the subject oí operativc shock it may be reiterated that much
of extra-vigorous surgery, such as the rough use oí retractors, tbe picking up oí
small vessels with powerful clamps, the roughness of unnecessary haste, th
forceful and harmful use oí swabs ami packs should be cntircly dispenscd with
Such practices devitalize and impair the power of repair of the tissues. TM
maintenance of a gentle and careful technic not only minimizes shock, but it
makcs all the difference between a good :md bad opcrativc rcsult.

HEMORRHAGE
The surg eon shold carefully examine all bleeding points before terminatin

an operation: oozing is best controlled by gauze packs wrung out of hot saline
solution: Jarger vesscls shoulcl be located ami ligatcrl. 1t 15 supcrfluous to re­
iterate that during un operation the operative field should be kcpt as bloodless
as possible. The surgeon will soon learn that he can control hemorrhage in the
\'ast majority oí cases by good light ami cxposure of thc part and prornpl actiou.
Thcrc should be no cxcitcmcnt in the prescncc oí a copious hemorrhage. The
neccssary steps must be unclcrtakcn with calmness, mcthod ami expcdition. Thc
more pro nounced the surgeon's sang-froid under such circumstances, the
better.

Postoperative hemorrhage may become manifest up to the fiíth or sixth
day following operation and even much later when owing to crosion oí a blood
vesscl, to the sprcacl oí infcction or lo thc prcssure oí a drainagc tube or tight
pack. The detachment of clots, slipping of lig atures and cutting through of
blood vessels usually give rise to poslopcrativc Llceding. The only treatment is
to cxposc the blood vcsscl promptly ancl control hcmorrhage. If the loss oí blood
is scvcre, rcstorativc mcasures will be ca lletl for as wcll.

INFECTION
Even with the most rig:orous aseptic tcchnic no surgeon can feel absolutely

sure that postoperative infection in somc degree will not appcar. Somctimc;;
operative wounds show signs oí slight infection along the suture line, thc so-called
stitch abscess, manifested by rcdncss, swelling ami pain with a rise in tempera,
turc. If small and localized, one or two sutures may be removed and a hot moist
antiseptic dressing applied. llul if more extensivc thc wound may rcquirc
opening up :rnd thc inscrtion oí a small drain tube. Stitch absccsses may, per­
haps, be bcst avoided by observing meticulous ascpsis, avoiding rlead spaccs,
approximation without strangulation and carefu l hemostasis. It is asserted that
positivc cultures of infective microorganisms can be obtaincd in over 5o per
cent! oí fresh surgical wounds. The phagocytic.powers oí the tissucs can, how­
cver, disposc oí most of those. Thc surgical íield may become infccted in the
course oí an opcration when a hollow viscus is opened; in such cases drainage is
imperative.
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POSTOPERATIVE CARE AND LATE COMPLICATIONS

The surg ical operation is only one phase in the treatmcnt oí sorne defmite
discasc anti ií the surgcon has umlcrtaken the complete trcatment oí thc paticnt
bis responsibility cloes not end with the opcration but continucs until the patient
is fmally discharged as rccovered. The postopcrative care oí a patient musl
not be indiscríminately lcft to subordinatcs; many complications may arise and in
this period the surgeon must provc himself also a physician , and the early reco­
nition oí thc signs of impcnding compl_ications may be dctccted by bis expericnced
eye rather than be left to the observation oí those with Jcss malure judgment.

Thc number oí complications which may follow as a dircct or indirect rcsult
oí surgical operations is very largc dcpending upon the conslitution oí the pa­
tienl, his preoperative condition, the type ofoperation and unforeseen accidents.
An incomp lete list of such complications includcs postopcrative backache, gastric
dilatation, intestinal distention ami obstruction, postopcrative bronchitis ami
pneumonia, thrombophlebitis, pylephlebitis, pulmonary iníarction and embolisrn
urinary reten tion, renal complications, acidosis, parotitis, postoperative paralysis,
mtcstmal obstruction, etc.

While ;my one or more oí the-sc may occur as a sequel to an otherwise care­
íully executed operation, yet it would nol be good surgical judgment unduly to
alarm a patient by informing him oí their possibility as thc chances are grcatly
111 favor oí no serious complication occurring.

Vigilance, constant vigilance, is thc proper attitude oí the surgcon until thc
period in which thc development oí a complication mipght occur has passc d. The
modern practice oí thorough prropcrative preparation of the patient, when the
operation is an elective one, has obviated many of the possible complications
but sorne still strike likc a boll from thc bluc. '

Some of the first considerations that will arise in the immcdiate postopera­
tive period are thosc of tbirst, 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 oí soda addcd • or weak
tea may be given. Ice sucking is not desirable since it tends to increase the
thirst. Proctodysis is, however, the best method oí rclieving thirst. The rate
of flow should be about 8 ounces per hour for rectal ahsorption. Continuous
subcutaneous absorption (hypodermoclysis) (Fig. 3) may also be employecl
using freshly distilled stcrile water heated to 110º or u 5º F. Thcre is a con­
siderable loss oí body fluids íollowing anesthesia ancl during operation which e _
pled with the faet that the postoperative intake o uid is much limtq'¡,
time, makes it very necessary that the patient's tissues should obtain fluid b
sorne other me:rns. (F ig. 4.) y

CATHARSIS
While postc,pcrative catharsis should be avoided as far as possible, yet the

surgeon should carefully watch the postoperative action of the bowels and re­

lievc thcm if neccssary by olher mcans. 1n thc average case a disturbancc of
the normal action of bowel movement, which may have been quite regular pre­
operatively , may, on account oí thc general organic upset consequcnt upon
operation, last one or two days until the organism has rcgained iLs cquilibrium.
]f the general improvemcnt in the patient is satisfactory a simple enema after
the second clay will add to thc patient's comfort. lf, however, rcaction is de­
layecl, foUowing prolongcd surgical manipulations or othcr cause then nature
must be assisted by medication. Calomel or a saline cathartic may be used.

Fa. 3. Method of administering hypodermolysis of salt solution in the thighs.

Opium is said to aid the central ncrvous system in regaining control of the
mcchanism oí deíccation. As a general rule vcry active cathartics, when gi"
early following operation, irritate thc stom:ich and intestinc. This is especial
true when purgatives have been used preopcratively , as they bring about a violen!
and unnatural action leaving the int<.--stine in a condition of marked disturban ce
causing gas pains.

The inconveniences of preoperative purgation are on the whole greater h""
the advantages, especially whcn wc remember that the functions ot the live
and kidneys are also not only distu rbed but rendered less resistant to f",
toxication of the anesthetic. The intestine itselis in a state of hypotomctlY
clehydrntion. Soap and water enemas, prior to operation, seem to be bette



16 GENERAL OPERATIVE CONSIDERATIONS POSTOPEHATIVE CONSIDERATIONS 17

than purgatives and conduce to a better postoperative action of thc bowcls · ií
p urg a t i v e s m u s t b e given preop e r a t i v e l y t h e y should b e a dmi n i st e r e d t w o o
three days before thc opc1 ation. r

Ft c, 4. Continuous duodenal suction and intravenous admistration of sodium clloride and
glucose.

DIET
In major surgital operations which vary in thcir inílucnce on nutrition ami

disturb the physiologic factors concerncd in mctabolism, thcre is a varying time
during which fecding of the patícnt must be strictly limited, that is to say, until
thc normal physiologic functions have been more or lcss rcstorcd. Long expe­
ricncc has shown that thc rcsmnption of normal dietaries must be gradual and
dcpcnd upon the patient's desires and his reactions to food.

CHAPTER 4

OPERATING PAVILION$ AND THE OPERATION
IN GENERAL

OPERATING PAVILIONS

While a good surgcon with able assistancc may be able to accomplish cxcel­
lent work under the most adverse physical conditions, it is generally agrced thal
it is to the advantage of ali concerncd to have the surg ical pavilion so designed
that approvcd technic may be facilitated, íunctional cfficicncy assurcd and
technical equipment madc readily available.

Decause oí the differences of tcchnic and requiremcnts oí differcnt groups
oí surgeons, it has ncver bccn found possible to clcsign a single surgical pavilion
which will suit all hospitals, ancl so it is imperative, when the planning of such
a unit is under considcration, to study carefully thc specific rcquircments oí
that institution, incorporating thercin such local variants as may be nccessary to
mect the rcquirements oí those who are to work thcrcin.

I nm indcbted to Dr. Wm. H. Walsh, hospital consultant oí Chicago, íor
thc following suggcstions germane to the question uncler cliscussion. He was
kind enough to prepare for this work two sketches of opcrating pavilions, one
for a hospital with írom 100 to z0o surgical beds, and another designed for an
institution with from 400 to 5oo surg ical beds. No attcmpt has been made to
show the layout oí 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 providcd in the largcr institution must be omittcd. The
skctchcs shown, however, may serve as an exccllent guidc to tbose who are
obliged for lack of space, to work in more restricted quarters. A description of
the sketchcs follows:

This drawing (Fig. 5) attempts to show an ideal layout for the surgical operat­
ing pavilion of a hospital with from 100 to zoo surgical beds. This St.'Ction oí the
hospital should preíerably be locatcd on the top íloor of a building oí sufti cient hcight
and area to accommodatc thc number of bcds for which it is designed.

, I. This space is provided for the storagc of a special urological or fracture table
while one or the other is in use. Thus, room 3 may be used for a double purposc
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
surg eons' wash-up sinks. This arranement pro vides ready accessibility of hot• ancl
cold stcrile water, permits the sterilization oí ínslruments and sutures with the lcast I
possible delay, and gives the surg eons direct access to operating roomsf ter scrubbing
UD. 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 ancl instru­
ments, and autoclaves are located adjacent to thc nurscs' workroom for reasons clse­
where explained. s. The surgeons' scrub-up sinks usually located between two operat­
ng rooms, are convenient to the surgeons and are so arranged as to obviate the
necessity of the surgeon with clean hands passing thro ugh the corridor, ó. This util-
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POSTOPERATIVE PAIN

Much of the postopcrativc pain and clíscomforl oí a paticnt is thc rcsult of
puttin g him in a straincd or crampcd positíon eithcr during thc opcratíon or in
thc immcdiatc postopcralivc pcriod, Othcr causes are too tight bandages, espe­
cially following the rcduction of fractures. In such cases the limb often swells
ami gangrene may rcsult.

The position of a patient following an abdominal opcration is particularly
important; correct position hastcns rccovcry: faulty positions invite complica­
tions. A slightly modifed Trendelenberg position is said lo hclp in the pre­
vention of postoperativc thromhosis.

Thc posloperative use oí morphinc is pcrhaps open to question. But, apart
from the allcviation oí scverc pain, it is said that morphine slows respiration
thus diminishing lymph flow. Recent work has shown that morphinc dcfinilcly
incrcascs pcristalsis of thc small l>owcls.

OPERATING PAVILIONS AND THIE OPERATION IN GENEIAL 19

ity room is slightly different from the same room designcd for paticnts íloors, but is
equally necessary to an operating su ite. 7. Minor opcrating rooms are, likc thosc
for major work, usually arranged in pairs with lhe same facilities bctwcen them.
B. On either side of the doctors' room are to ilet and shower bath facilities which
were designed in this instancc lo mcct a situation where men and women surgeons
cperate at the same time. o. Elevators of special size and design. ro. A reserve
supply of stcrile drcssings should always be on hand and this room is provided for
that purpose. 1 t. For thc convenience of the surgeons in the record ing of their
work, space is providcd either for dictaphoncs ora stenographer. J.:!. A suitable place
is necessary for the storage of surgical instrumenls and this is placed adjacent to
thc stcrilc supply room. 13. This is thc doclors' resl ami dressing room an d should
be cquipped with lockcrs. 14. Supplcmentary x-ray apparatus already mentioncd.
15. Anesthetizin rooms havc a sub-corridor for the elimination of noise.

16. For the immediate examination of tissue it is considercd desirable to place

Fc. 5. Surgical operating pavilion for hospital with too-zoo beds.

facilities in the opcrating suite for that purpose. Equipment for freezing, slicing and
microscopic examination of tissues is rcquircd hcre. 17. Warming cabinl'ts are for
the storage of blank ets to be uSl'd on patients immediately after operation. 18. This
control desk is intendcd to coordinate all activities of the section and a wcll-traincd
nurse is rcquired cons tantly on duty. Ali communications to the various parts of
the hospital are transmitted through this center. Orders to starl anesthctization oí
waiting patients, and routing of paticnts to the various operating rooms is controllccl
herc. The use of this system saves the time oí ali conccrncd, assurcs the íull usage
of ali facilities and obviates the necessity of supervisors running around from one
place to another in arder to keep things moving smoothly. Spccial telcphone and
signal systems are required to perícct this systcm.

19. Serv ice halls adjacent to the elevators iveprivacy and keep the patient traffic
away from all other. zo. The plaster room is for the storage and preparation of plas­
tcr uscd for bonc fractures and thus is located adjacent to the orthopcdic room.

The absence oí a nurscs' workroom in Lhis 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 ad the facilities therein
pro vided are adcquatc for both pavilions. A small lift in room #10 brings the sk rile
supplies from the floor below.

This sketch (Fig. 6) closely appro ximates the ideal for a surgical section of a
hospital of from 4oo to 600 beds. lt is Jocated on the top floor of a vertical typc
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be curtailed hcre. In every instance, however, it is absolutely essential to pro.
vide a surgeon's scrub-up sink, the necessary cquipmcnl for thc sterilization of
instrumcnls, water and drcssings. Thesc are pr~ferably lo b; loca led outside
of the operat ing room. However small thc hospital, a nurses workroom is an
indispensable necessity. Hcre'dressings are prepared for sleril iza tion, the vari.
ous solutions made, surgical trays sel up, etc. In very small hospitals, this room
will not only supply the necds of the operating room but will serve for other
surgical íunctions.

No mall er how small a hospital is, a dressing room for !he surgeon is a
nccess ity. ll should Le loca ted closc to the operating room. Wherevcr possible
showcr and toilcl faci lities should be providcd. '

Where only onc opcraling room mus! be uscd for ali classes oí surgica]
opcrations, thc necd for sanitalion ancl cleaning thc room is imperative, part icu­
larly ¡¡ bcing uscd for pus cases. Such hosp itals should have in this operat in
room, tile walls and foors with a smtablc dram m !he floor lo fac1hlate complete
cleansing al frcqucnl inlervals.

Thcrc is a tcnclcncy in the smal l hospital, bccausc oí limilccl personnel to
Jocalc thc clelivcry room cithcr immcdiatcly adjoining thc operating room' or
closely adjacent thereto. As far as practica!, this lcnclency should be discour­
aged bccausc oí thc dangcr oí cross inícction. Thus wherever possible, the
dclivcry room should be located on a different floor from the operating room and
the operating room supervisor should no! function in both places.

Every surgeon has his own pel idea about !he "ideal opcraling room." Sorne
wish the walls of their operating rooms painted gray, others green and still
others black. My own preference is for white i t urges vigilancc for cleanliness
and is in harmony with the spirit of the activities (Fig. 7). The important gen­
eral principie agrccd upan by ali surgcons are:

ILLUMINATION
Good Light. Too much íuss is made about where the windows should be

placed. Is il no!.ª facl that most oí us operate by _sorne sort of artifi cial light,
no mall cr how bnght thc sun may be shining? It is not !he high cosl ar com­
plicatcd construction oí thc apparatus thal mall crs but how cfficienl a source o[
light it is. It should be rcmcrnbcrcd that no matler how fine an eleclric illumi­
nating equipment may be, provision should be made for an accessory (emergency)
source oí light in case the former ceases to íunction. Gas or a ball cry light may
be rcsorted lo.

The mas! importan! rcquiremcnl for an cfficicnt opcrating room light is
that it give a maximum oí light with a minimurn of hcat. This is obtaincd from
thc American Luminarc ( F ig. 8). Thc dcgree oí light is under absolutc control
and may be adjustcd to the visual rcquiremcnls of thc surgeon far either super­
ficial or dcep light penetration since it has a range of 1000 to 30o foot candle
int ensity. It is practically shadowless and permits the surgcon to opcrate with
comfarl. Its optical syslem climinales glarc.

GENERAL OPERATIVE CONSIDERATIONS

Fc. 6. Surg ica l sectio n o í a hospitll o f from 4oo-60o beds.

that exclusive use. These elevators open inlo the service hall lar pali enls 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 equip ped with
telephonc connections and signals. 11. Cubicles íor _the convemcncc of surg~ons !"
dictating surgical notes cither to a clerk or into a dictaphone, to be transcribed in
the clinical record officc. These are a pan oí thc surgeons' suite. 12. Surgícal in­
strument room. 13. The surgeons' lounging and dressing room. 14. Space for sup­
plcmenlary x-ray apparatus adjoining orthopedic, urological ami gynecological oper­
ating rooms. 15. Four scparate compartments within a sub-corridor far anesthctizing.
16. Small labor:1tory íor emergcncy d.nd tissuc cxaminations. 17. Nurscs' workroom
íor the prcparation of all surgical dressinpgs which are sterilizcd in autoclaves and
stored in 18 until required in the opcratin;:!' rooms or clsl'where in the hospital. 19.
Servicc halls already mentioned and designed to prevenl surgical cases from passing
through the main foyer. ,o. Thc plasler room for the storage and preparalion oí
dressings for orthopedic cases, ndjoining the operating room intended for this spe­
cialty. 21.Toilct ami wash room íor fcmalc nurscs. 22. Autoclaves íor the steriliza­
tion of dressings which are prepared and inserted from thc nurses' workroom and
removed on the other side into the room intended for their storagc and distribution.

In hospitals of 5o beds or lhereabouls, il is rarcly possiblc lo provide space
for more than one room for operative surgery. Correlated faci lities mus! needs
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building which would have al leas! twclve slories. Above this floor there may_be
arranged a gallery la r medica] sludenls so lhal all operat ing rooms may be visible
from above. In this sketch a gallery extends down inlo one major operating room
so as to bring observers clase lo !he field oí operalion. .

, . The !ayer ar general lobby lar !he surgica l 0?"r·. 2. ~our general ope_ralmg
rooms are shown, one al which has the gallery extending into it. 3. Cystoscopic and
orthopedic opcrating rooms with water and instrument sterilizers between. 4. and 5.
Also scrub-up sinks for doctors and nurses. 6, Uti lity room for the major surgica l
section and another for the minar surgica l section. 7. The surg!ca l floor 1s de,¡ll!"ed
~o as to separate the minor and major sections as far as passible and the various
minor operating rooms herc can be used for surgical dressings, infected cases or othr
purposcs. 8. Toilet, showcr bath and lockcr rooms íor male and femalc surge~n~
adjoining the doctors' lounging and dressing room. o. There are four clcvat?rs m­
tended far the entire building bu! only two oí them, as shown, extend up to this floor
and, whcn thc surgica) floor is in operation these two elevators may be reserved for
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VENTILATION
Above all, the patient must be protected from draughts; many postopera­

t i ve pneumonias r esul t from d1s r egar d of t hi s precaution. I n abdom inal opcr at i ons

particularly, the temperature should be warm (b etween 7o° and 75° F.) yet wel].
ventilated.

EFFICIENT OPERATING ROOM EQUIPMENT
Operating Table. Thcre are numcrous good opcrating tables at the dis­

posal of the surgcon. A table thal promptly rcsponds to the needs of change of

Ftc. 1o. Genera "set-up" for operaton: 1. anestnetist, 2. circulating nurse. 3 operating sur­
gcon, 4. scond assistant, 5. surgical supervisor, 6. surgical nurse, 7. frst assistant, 8. spectator,

position without disturb ing the paticnt and discomfit ing the operating tcam is
of great value. The author derives much comforl írom a "Head End" Control
Opcrating Table which permils the anesthctist, 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
prccision in meeting emcrgencies ancl in obtaining required precise positions so
neccssary in operative procedures.

The placemcnt of the operating room cquipmcnt is bcst sccn in the appcnclcd
diagram (Fig. ro). I have basins on either side, one far rinsing the hands, the
other as a receptaclc far soilcd spongcs and instrumcnts. Dropping these on
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Lhe floor is both unsurgical and uncsthetic. The assistant has a similar arrange­
menl on the othcr sidc.

Thc position oí the paticnt on the opcrating table will be discussed when
describing thc particular opcration.

Strict dccorum in the operating room should be insistcd upan. Loud con­
. vcrsations betwccn assistants ancl nurses should nol be tolerated.

THE OPERATION IN GENERAL

In thc actual concluct of any surg ical operatio n, the surgeon of limited ex­
periencc cannot afford to take an y risk but must proceed methodically, step by
stcp, in an orderly manncr, not omitting any step in strict ascpsis and operative
tcchnic thal cstablished standard procedurc has recognizcd as essential. In the
case of an cxpcrienced surgcon, who by constant practicc has bccome thoroughly
familiar with ali tcchnical dctails, a ccrtain amount of latitudc may be allowcd
in omitting or varying stcps in thc tcchnic, whcn he is perfectly confident of
thc cnd to be attained and the means of reaching it. While time is oítcn the
cssence oí success in surgica l work, yct thc niccst judgmcnt is requircd to dis­
criminatc bctwecn hurry and deliberate, cakulatcd rapidity in doing what is
actually nccessary. Any surgical opcration, espccially a majar one, is a serious
maller far the patient; if it must be done so as to accomplish a clefinitc purposc
for which it is justificd, then thc quicker it can be correctly executed the bctter.

Clcan, dclibcrate, purposcíul, but still rapidly exccuted, surc work should be
the aim of every surgeon; but to boast of being able to do an operation in a
very short time, mcrely for thc sake of rapidity alone, is a confession of surgical
weakncss. Note the following aph orism.
"Thcre are surgeons who operate upon the 'canine' principle of savage attack,

and the biting and tea ring of tissues are terrible to witness. There are they who
operatc with one eye upan the dock and who judge thc bcauty of any procedure by
the fewness of the minutes it has takcn to complete. There are other surgeons who
believe in tite 'light hand', who use the utmost gcntlcness, and who deal lovingly with
every tissuc they touch." (l\foynihan.)

PERSONNEL
Planned rapidity in cxccution is greatly enhanccd by good tcam work. A

surgcon works bcst with thosc who are accustomed to bis personal methods and
who are pcrfcctly trained to do what is nccessary with thc least amount of clirec­
tion írom thc operating surgeon. Such a pcrsonnel in an opcrating room antici­
pates every step in the surgical ritual and cach is rcady to do his or her part at
thc right momcnt. They facilitate thc conduct of an operation and in an
emergency they can be relied upan to act with calmness and judgment.

Assistants, not how many but how well-trained, should be thc slogan. Sorne
surgeons have too many assistants; others go to the othcr extremc- like Kilmmcl
who picks out bis own instrumcnts and threads bis own necdles. I concur with
Eugene St. Jacques who says, "few but well-trained hands are thc dcsideratum."

ASEPTIC TECHNIC
At prcsent surgica l tcchnic has cvolved into the ascptic mcthocl and there

are certain general principies govcrning this method which should be thoroughly
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rcccntly had contact with contagious diseases or postmortem or scptic material
shall not participatc in an operat ion before having cleansed himself thoroughly
(antiscptic tub bath).

Shocs worn on thc street must be changed to opcrating room shoes (tennis
or special rubber shoes).

Cap and Mask. Bcfore scrubbing is begun an operating cap and mask
shoulcl be donned. Special care must be takcn to cover all of onc's hair and
have the mask covcr the nosc as well as thc mouth ( Fig. 1 r).

Thc fingcr nails shall be free from all forcign matter, such as liquid polish,
nail whitc, etc., and should be trimmcd short.

CLEANSING IS DONE AS FOLLOWS
Liquid green soap is supplied from an automatic container, or, if bar soap

is used, il 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 remo ving superficial
imp urities. 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.

\Vash the hands ancl arms four inches abo ve the elbow with soap and hot
water to loosen the dirt. Remove all subungual dirt with an orange wood stick
or file.

egin scrubb ing with a medium soft, stcrile brush. Start with the thumb
of the left hand, follow to the index, middle, thir d and little fingers in succe:.­
sion. Scrub thc palm of the hand, across the nails, up to and including the
wrist. Rinse thoro ughly and frequently during this process and use a fresh
supply of soap. Repeat the same procedure on the rig ht han d, 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 haphazar d manner is to
be avoided. The forearms are scrubbed up an d inclu ding 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 attcntion shoulcl be paid to thc
numerous corners and crevices ab out the nails and fingers; they are d ifficult
to cleanse tho roughly. Allow a minimum of five minutes for the cleansin" of
one hand. 'Time the complete scrub perio d at a minimum of about fifteen min­
utes. This accomplishcd, rinsc thc hancls in cold water to contract thc pares .
Some surgeons accomplish mo re in ten minutes of thorough, systematic scrubbing
than others in half an hour of haphazard "fddling." Also "too thorough" scrub­
bing does more harm than good. Besides injuring the skin, remember that the
Staphylococcus epidermidis albus cannot en tirely be "scrubbed oli" no matter
how prolonged and vigorous one's efforts may be. Fortun:ttely, this coccus is
non-pathogcnic; yct, unclcr certa.in circumstances :md favorable conditions many
non-pathogenic micro-organisms may become pathogenic.

Kecp the hands and arms flexed and away from the sides of the bodv and
scrub again in a t per cent Lysol solution, sterile water and a 5o per cent
alcohol solution. The solution basins have a stcrile glass lnbel indicating the
solution. Al least one minute should be allowcd for the hands to remain in
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undcrstoocl by all who attemp t either manipulative or cutting opcrations. It is
known that when the edges of a surgically clcan wound are carefully coapted
and kcpt at rest prompt healing by first intention will ensue, unless the wouncl
is invadcd by certain spcdes of bacteria (thc pyogenic group). Whcn such
are present to any extent, inflammatory signs will be manifest which dclay and
prevent healing. Living tissues posscss a natural powcr of resistance to infec­
tion depcnding on tite individual's general resistance, and it is a part of surgcry
to strcngthen this natural clcfcnsc as much as possible. Prcvention of wound
infection further demands that everything used in thc performance of an opera­
lion must be gcrm-frcc and that the ficld oí operation should be protected from

conlamination by the operating per­
sonnel who come in contact with the
paticnt. Thc thoroughncss of steriliza­
tion, tite care cxercised by the operal­
ing surgeon and his assistants must be
to a great extcnt a matter of surgical
conscience and personal rcsponsibility.
The carc of the surg ical armamen­
tarium can be reduccd to a routinc,
mechanical process; there are various
methods to accomplish this. Thc
mcthod of sterilization of instruments,
etc., will be described in a separate
chapter on Sterilization, p. 46.

The maintenance of strict asepsis
1 from tite bacleriologic point of view

is one of the chief aims in formu lating
the steps of moclcrn surgical tcchnic.
Not only should steps be taken to pre-
vent the intro duction of micro -organ­
isms into a surgical wound but at­
tcmpts shoulcl also be clirecled to
control the spreading of any infective
foci which already exist in the living
tissues. Regard ing the surgeon and
his assistants who have necessarily to

.come in contnct with organs and tissues, the use of sterilizcd rubbcr gloves is
imperative. Though there is no known method of keeping the hands absolutely
sterile, thc use oí rubber gloves mus t' not prevent thc fullcst and most detailcd
prcparation of t.he hands befare they are thrust into g:lovcs.

The mcthod for skin prcparation I havc used for a couple of decades and
am still partial to is as fallows:

Technic oí Scrubbing the Hands oí Surgeon and Assistants

Before entering the scrubro om, surgeons, assistants and nurses shall don
the customary operating attire. Under no circumstances shall this operating
outfit be worn ovcr street clothes.

Anyonc having an abrasion on the forcarms, hancls or fingers or who has



Ftc. 14. Propcr way of c.lonning glovcs 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 lo the sterilization of the

operating-room air by the use oí radianl energy having bactericida! propertics
(light in the ultra-violet spectrum, less than 2600 Angstroms wave lenglb, with
high bactericidal and low erythemal effect). Such irradiation has reduced almost
to extinction those iníections, usually staphylococcic, wbicb arise fro,n that gen­
eral air infcction which exists cven in hospitals equipped with air filters. While
ali the air of the operating room is not sterilized, thc lamps are powerful enough to
kili any bacteria floating in from oulside the opcraling field. Impermeable masks
preven! bacteria being blown into the wound whence they may locate in spots pro­
tccted from the lamp.

The advantages oí such sterilization are: ability lo reopen wounds without
fcar oí lighting up buried inícction; postoperative clevations oí temperature are
lower and oí shorter duration and postoperative pain is reduced; the general sys­
temic reaction has bcen less severc; healing has been more satisíactory and
recovery more rapid.

SURGEON
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example (Fig. 15). The soap container is large, not rcquiring frequent
and the pedestal as well as thc pedal oí sturdy conslruction. Tbc dº refills
• • 1 f h · •spensinozzle may be swung mto a comp ele are or t e convenience of a n b ng

· f bbº A · 1 • um cr oíindividuals who may use ,t or scru mg. s1mp e p1slon arrangcment in
soap pump delivers lhe soap equally. Thc amount oí soap to be de he

J, 1 d 1 • ¡· "d 1vered atone stroke oí the piston may e reguiate to the individual requirements,

....

...,-
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The surgeon and his pcrsonnel shoulcl ncver relax vigilance regarding the
completeness6t ali aseptic precautions. His own habits oí personal cleanliness
go without saying.

Frequently washing of hands is rcsorted to in such manner that the bar oí
soap held by the surgeon is placed 011 the shelf, picked up again to be redeposited
on the shelf innumerable times during the scrubbing procedure. It can readily
be seen that contamination oí the bar oí soap and the hands is quite likely
under such circumstances.

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

a
Fc. 12. Wrong method oí putting on Ftc. 1g. Proper method oi put ting on

opera ting gown. operating gown.
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each solution. Finally, the fingers are dipped into a cup containing 1 :iooo
Metaphen Solution.

Don a sterile gown held by the "scrub" nurse (Figs. 12-13).
Drv the hands in a sterile towel.
PuÍ on sterile gloves. (Fig. 14.) I have devised and uscd íor many yeai:5

a •·glove mufi"' over thc glovcd hands and forearms as shown in Fig. II. This
is good insurance against undesirable contact. .

Aftcr all is said and done the most importan! 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.

1

3PC AL RADAT ION TUL NS TALLATION

Fc. 1ó. Bactericidal radiation unit as uscd in cxpcrimcnts :md opcrations. Thc radia•
tion is in the ultraviolet range of the spectrum, predominantly bélow 2,600 angstron
and has a high bactericida l actión and a relatively lów erythemal effect. The eight tubes 3"
mountcd to form a square with opposite tubes fve fee t apart, the ccntcr oí thc cluslcr four. í~
abo ve the operative incision which was approximately fve feet from the center of the id
vidual tubes. The supply and inst rum ent tables are within_ the eff ec tive range of this_radia!!P?";
This arrangement was made with the idea of sterilizing the air of the entire room if pos"
so no reflectors are uscd. More effective radiation can be obtaincd by brínging tlm cluSICr ¡° .
tubes closer together, and_ havin in addition a unit with a reflector _to place directly oY' !""j
instrument and supply tables. Thc air in the entire room is not stcrilizcd but it 1s thought I Id
the barrage of radiátion will kill any organisms before they can flaat into the center of the '!
and sett le in the wound. Al supply tables must be stacked within the eff ective range o' U?
radiation and must be covered wlen not protected by the radiation., All members of the opin_ team_who are directly over the womd should wear an impermeable mask over th,"
and mouth so that organisms cannot be blown dircctl)' into the wound without a period o .
posure sufficiently long to cause thcir dcath. Once in the wound tbey may fall in a locaton
where they_are protected from the _radia tion . (Designed by Westinglíouse Lamp Co.) From
Hiart 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 musl be necessarily a good many
exceplions to this general rule, but some surgeons go so far as lo lifl up ali
lissues with forceps and lo thread needles and fix ligatures in the same way
Thc point is that lraumatism and the possibility of infcction should be olviated
as far as possible. For the same reason líefore opening any hollow viscus •~•rY
precaution should be taken to isolale it. In abdominal work the intestines
should be kept protected in the abdominal cavity, except the particular portien
demanding surgical altention. Sucb protection is bes! accomplished by the use
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thc neglect oí such precautions, even in first class hospitals, have led to serious
postoperative accidenls to patients (Fig. 18).

In manipulative surgery, such as orthopedic procedures, thc skin oí the
aflecled arca should be surgically preparcd jusi as in the case oí a cutting opera­
tion becausc it may becomc ncccssary to incise if the manipulative procedures
fail.
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Tubcs (Fig. 16) emitting such light are placed over the operating table and
the various instrument seclions. Oiled silk masks, írom which the air is removed
by suction are worn to preven! ali possibility oí droplet iníection and to protect
the operating-room personnel írom 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 oí necessitating less re­
breathing than the ordinary ones.

ANESTHETIZED PATIENT
After ali aseptic precautions

have been attended to, the steps to
be taken after the anesthetized pa­
tienl has reached the opcrating
room are generally as íollows:

,. Arranging the patient in the
corree! posilion on the oper­
ating table.

a. Exposurc oí thc operative
field and adequale protec­
lion ·oí other parts oí the
body.

3. Final prcparation o! the
skin, if necessary.

4. Draping with sterile sheets.
5. Arrangements of accessory

tables, stands and sponge
racks.

Thesc duties are alloc.ated to
definite members oí the operating­
room personnel. Tbe patient should
be placed in that position which is
most convenient to the surgeon for
the particular operation, which does
not unduly interfcre witb thé íunc­
tions oí the anesthetist and which
will not in any way contribute to
pain (Fig. 17) or later disability
of the patient. It must be remem-

Fw. 15. Foot-pedal li«quid osp dispenser. bered that the patient is unable to
· call attention to or complain oí a

contrnuously_ uncomfortablc or painíul position whicb in sorne cases may involve
nervcs and ligaments to a degree that leads to temporary paralysis. The hands
and arms of the patient should generally be placed in full exlension along the sicles
oí the trunk. No conslriction on any parl oí the body should interfere with free
círculalion unless such is a part oí the surgic.al technic. I have seen cases where
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ncccss to the site ol disease; it sbould preserve ali 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 dcscrves a spccial word said hcrc, sincc thcrc is
much controvcrsy rcgarding the relativc valuc of vertical, obliquc and transverse
incisions. Kochcr saicl that thc only incisions in thc abdomen which can be
regarded as normal are thc median and the transverse in the upper abdomen
and the oblique passing from above
downward and inward, in the lower
part of the abdomen, lor these in­
cisions do not damagc thc nervcs sup­
plying the mu: eles ol the abdominal
wall. In certin cases, such as gall­
bladder surge.y, a combination of
thcsc incisions may be used.

An extensive abdominal incision,
apart from thc median, paramedian or
transvcrse, will more or less damage
the nerve supply. The main objection
to thc median incision is the possibil­
ity of the occurrence of postoperative
ventral hernia, and the statistics of thc
Mayo Clinic show that z per cent ol
the abdominal opcrations pcrformcd
there were for ventral hernia following
previous abdominal section. Kocher
attributes this complication to impcr­
fect ascpsis and improper suturing,
and recommends Lenander 's incision
to obtain good exposure and increased
firmncss along the line of suturing.
This incision now gocs under the name
of paramedian and is madc about one
inch lateral to the midline. The an­
terior wall ol the rectus sheath is
divíded in the linc of thc cutancous in­
cision and the inner leal ol the sheath
disscctcd free, mcdially. The rcctus is
then drawn outward and the abdomen
opened through the posterior layer of the sheath more or less in line with the
anterior sheath incision. At the conclusion of thc opcration, thc posterior layer,
consisting of the peritoneum and transversal is fascia, is suturcd with catgut, every
care being taken that the raw edges are everted. Ventral hernia rarely lollows a
paramcdian incision.

Thc transvcrsc incision is advocated mainly because it is consitfered to
be more anatomically and physiologically corree! than others. The surgeon must
decide, according to bis experience and judgment and the nature of the opera­
tion, what incisions ar combination of incisions he will employ. In a general

GENERAL OPERATIVE CONSIDERATIONS02

INCISION
In regard to incisions, thc general rule is. to use that incision which will

permil good exposure ol the underlying parls without inílicting injury to any
importnnt structurcs, so that there can be complete restoration oí the anatomic
relations and preservation ol lunction ol the parts. Other things being equal,
for all operations, long incisions are much preícrable to short ones; less force
is nccessitated in retracting wound edges with lcss coriscqucnt traumatism to the
patient. Under aseptic conclitions, the long incision will heal jusl as quickly as
a short one. "Button-hole" incisions, so favored by sorne surgeons are to be
deprecated; there is no justificalion in working in the dark as injuries may
be inílicted to sorne organ without the surgeon being aware ol it.

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

Fc. I7. Comfortable shoulder brace att achment to support the patient
(American-Kny -Schecrer Co.)

of hot saline comprcsses ; the same remark applies when operations, such
the removal of a breast for carcinoma calls for the opening up of ex¡
areas. When packing viscera away from infected or suspected areas, to protect
them from contamination, dry packs should never be used as they stick to the
sur lace of the viscus and, in the case ol lhe bowel especially, when pulled awa
they undoubtedly injure the delicate serous membrane and in ·1 ¡ . y
adhesions. v1 e ormat1on of

way, it may be said that it is ol no great surgical consequenco which way the
muscles are divided, especially the rectus abdominis, provided the re-suturing is
correctly performed.

Adhesions are a common postoperative sequela, caused primarily by laulty
surgical technic such as unnecessary irritation of dclicate tissues, prolongcd
exposurc, pul ling and tearing of tissues, chcmical irritation an<l forciblc pack­
ing with large quanlities ol dry gauzc. In the periloneal cavity especially, ali
surlaces should be treated with the maximum of gentleness and at the end ol
the operation some surgcons use a blaml solution such as sodium citratc or
slerile olive oil in addition to omentization of any injured surlaces.

Foreign Bodies. \Vith the perlection ol technic arrived at in present day
surgery, it would seem almost impossible that there would be any risk of leavmg
behind in an opened cavity any surgical ins trument. Nevertheless the fact re­
mains that it happens lrom time to time even wi th most careful surgeons. .

In emergency surgery, as in industrial accidcnts and in scverc traumatlsrns,
such as compound fractures, where therc is little time lor preoperative treatment
the wound should be lreely opened up and cleansed thoroughly. Infected and
devitalizcd tissues, including doubtlul muscle tissue, should be removed with a
sharp knile and ali debris removed. As elsewhere, gentleness of manipulation
should be the keynote of treatment. AII bleeding points should be secured and
clots removed Then il the Carrel-Dakin method of wound irrigation 1s em­
ployed, the in~tillatio~ tubes should be introduced in such a way that the whole
wound field is thoroughly irrigated with the antiseptic fluid. Gauze compresses
and packs may be employed but must not interfere with the action of the tubes.
Dakin's Solution is a combination of chlorinated lime with bicarbonate of
soda. It was used extensively in the World War and in civil surgery.

INFECTION
1t is my impression gaincd from a series of experiments on animals and

lrom hospital work, that in most instances wound inleclions may be avoided by
careful technic.

lllost wound inlections are caused by large quantities of catgut becoming
imbedded in the abdominal wall. It is small wonder that the absorptive poers
of the system become overburdened when it is recalled the amount of catgu'
use@ i iiatinevessets ad closing wounds in abdominal 0""""";$},u. A

I often limi t myself to a smgle catgut suture m closmg e P . . II
• e. ·, , »d. br f ·' 2ssure and torsion is usualyoccas 1onal bleedmg vessel 1s hgate , ut orcipre . 1 d ith o

depended upon lor hemostasis. Thc remainder ol the wound is c ose Wl ~~

d "lk ºlk The type ol suture materiaermal suture, or a suture of sil kworm gut or si · T d th lact
is not of so much importance as is its sterility and nonabsorbability and e
that it holds in its grip the lasciae, panniculus adiposus ªnd s\n. , H ital

Following the study oí soso abdomi nal wounds, in he ome"?_,",
ol New York Golf states thal "\Vith all other factors remaining cons d h
adoption of the silk sutures had, in the work of all surgeons who used them»
• • • 1 • • th • incidence ol foulty umon.invariably resulted in a very dec1ded rec ucl!on m e . 1 . • . [rom
The total average incidence of faulty union in lean abdomi nal in"";", 4u
ali causes, was 12. 1 per cent in wounds closed by absorbable sutures, w
non-absorbable sutures it was only 4.3 per cent!"
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Jnjury 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
ligaturcs of the subcutaneous tissues, devitalization of fat, fascia, musclc 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.

Obscrvancc oí thcse suggcstions in cornbination with thorough preoperative
prcparation oí the patient has given us very satisfactory primary union in our
work.

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

However, infcctions ha.ve been known to follow the most rigid asepsis and
painstaking technic. Leaky or laulty sterilizers, insufficienf scrubbing oí the
surgeon's hands , especially ol the thumb, index and middle fingcrs ol the right
hand, torn gloves and the repeated use ol the same alcohol for soaking the
hands may all be sources ol inlection.

In injuries to the extremities it is much belter to dress the limb with anti­
scptic dressing and delay operating for a <lay or so, to a time when there will
be much lcss danger of shock and not inlrequently a way may even be seen where
the limb may be saved.

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

In the surgery ol special regions, such as in tbe terminal portions ol the

D

j,·
)'

A

E ·
j

! 4 ­
l­
/r-

'1

'

GENERAL OPERATIVE CONSIDERATIONS34



36 GENERAL OPERATIVE CONSIDERATIONS
OPERATING PAVILIONS AND THE Ol'ERA'l'ION IN GENERAL

37

ileum and colon, which swarm wilh inícclious organisms, exlraordinary ?r~
cautions must be taken. I the bowel is divided, swab the ends to be reumte
with.iodine or still better, use the diatherm knife. , . One

In certain infections, some surgeons still imgate the pentoneal cav,ty. h
or ro ins ot saine is purea in sto»y 0ros#i as tonel ama tP"%"°"?
peritoneum is sutured. After sorne years' cxperiencc with penlonea imga 'º •
discontinued its use. ti infec­

It may be remarked that calgut is often blamed for postoperatuve
tions when in cffect rougb handling and poor surgery is the cause.

DRAINAGE
. · · ¡ rgeons on this questionFinally lo drain or nol lo dram? The opinions o su

re smsir»ne. ns si« ni« ses io:9 wmaig,,¿,""""",
when a surgical operalion has been conducted aseptically an ere in the
no indicalion or maniícslation oí sepsis, bul when there is any doubl be d
surgeon's mind, the operative feld should be drained. It should be reme"",
that drainage in itself is a necessary evil; the drain is always a foreign o4Y
which irritates and opens up an avenue lor the entrance of infection.

Drainage is indicated: . .
• Ihen doubt exisls as to the complete and efficienl removal oí mfecllous
matter. .

2• Wben complete hemostasis has not been obtamed. .
a. When sorne necrosis may be expected owing to severe lacerations or con-

tusions. . 1 · · th d4. When it is impossible to avoid an aclual or potential cavity mn te eeper
layers oí a wound in which serum, blood or pus may collcct.

When they can be employed, gravity drains are the best. But drainage
may also be effected against gravity and then depends upon reversal of the
circulation in the local lymphatics. A drain or gauze pack invites an mcreased
flow of lymph in an effort to extrude the foreign body. This flow of lymph
flushes out the cavity. Suction and aspiration drainage, depending upon some
externa! molor arrangement, or siphonage may be resorted to in some cases
wben tbe usual modes of drainage cannot be applied (Fig. 20). .

Occasionally the removal ol a drainage tube is !ollowed by pyrexia, to tbe
discomfiture of the surgeon. This need cause no alarm, lor, as a rule, lhe lever
is ol a lransient nature and witliout bad prognostic significance. .
h en drainage tubes should be removed is a question that must be decided

bv the indications in eacb individual case. Too prolonged retention of drainage
tubes, as already pointed out, often proves disastrous, and sometimes results in
intestinal obstruction and fecal fistula lrom pressure necrosis. \\ hile this is so,
I still find it difficult lo be divorced from the dictum"When in doubt always
drain." Numerous incidents in my experience have stressed the value oí keepmg
this dictum inviolate, although I am lully 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 oí drain­
age material will yield good results. In our work we use rubber drains, cigarettc
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ethically responsible. It has been advocated that the namc oí the manuíaclurer
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 delectivc construction.

It would seem a good idea for authoritative bodies to lormulate some l?rm oí
protection as a means o! aiding the surgeon in the purchase of dependable instru­
ments; that is, establishing a standard which manuíacturers should be obliged
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 íellowship oí the Mellon Institute
ol the University of Pittsburgh has lor its very laudable objective the study of
surgical supplies. Slayton has published an article outlining the scope of this
work. Among other lhings, this lellowship is to determine the definite needs
ol surgeons and other specialists and to standardize products such as gauze, band­
age materials, sutures, instruments, etc., from a scicntific, rathcr than a com­
mercial standpoint.

1i\Ianuíacturers to whom the surgeon must turn lor equipmenl to be usec
where life and future usefulness are in the balance, should be governed by the
high ethical standards oí the meclical proíession rather than by the tenets 0

commercialism.
1The assurance o! períect instruments <loes much to inspire confidence an

assurance to the operator, while an accident occurring during an operalion ma)'
be so upsetting to the surgeon as to endanger the life oí the palien!. . ancl

There would seem to be a modern tendency toward elevating the pnce •
lowering the quality, fostered chiefly by ideas oí carelessness ancl indifierence.
There is no shortage of either materials or craftsmen in this country, so there
would appear to be no reasonable excuse lor putting anything bul superior in·
struments on the market.

Figure 21 shows a deíective tonsil-snare; its appearance cloes not betray
the deíect. In use it either did not produce the clesirecl tension on the loop 0;
it íell completely apart. This instrument repeated this performance severa
times belore being discarded. .

In Figure z2 (A, B and C) three trephines are shown which broke dur#
. f din :y density·one operallon. The skull to which they were appliecl was o ore mar . 1"A" had never been used before: observe the turned edge '[" was considere

·o- ±. «(" wasan old and trustworthy instrument; it brokc also. The third trephine ,
brought into service but was discarded after a ícw turns on account of a bro
guard. The fourth instrument served to complete the operation which was pe
lormed under an intense mental strain lest another accident occur.

l•. 11 5 (orceps,Igures 23, 24, and zs depict a varied collection of broken needles, ,,
scalpels, mallet, etc. They speak lor themselves cxccpt 10 say that such 15 a
almost daily occurrence with many surgeons. . ur ical

Accordmg to Jackson ami Jackson,1 cldecls appeanng 111 !aulty ,,
instruments may be dueto (a) the use oí poor or improper material, (b) cleíecllV
design, or (e) improper tempering of steel instruments. pos

Nonoxidizable steel, vanadium steel and other alloys generally do nol
Archives of Otolaryngoloy, Sept. 1935, Vol. 21, pp, 193-303.

SURGICAL INSTRUMENTS

The importance of the quality and adaptability of surgical instruments
should not be overlooked by the surgeon. Since the welfare of the patient
may be endangered, ll would seem filling to rcquire oí the manuíaclurer an
ethical responsibility equal to thal oí the surgcon wbo must rely so much upon
the dependability of the instruments used.

If an instrument fails to qualiíy or seems inadequate to meet the require­
ments for which it was intended, the manufacturer should be held morally or

drains and gauze packs. The Mikulicz pack also has a distinct and valuable
place in tbe armamentarium of the surgeon.

There are various methods by which drainage can be instituted, depending
upon' the nature, the quantity and the surroundings oí the fluid which is'to be
c!rained. The types in most common use are the capillary, tubular, combined
capillary and tubular, and absorbable drains. Oí the capil!ary drains, severa!
small lengths of catgut or silkworm gul placed together makes a suitable method
ol draining small amounls ol serous exudates. A piece ol gauze or wick may
be used, but should be removed as soon as possible to preven! coagulation ol
the fluids in the drain. Another lorm oí capillary drain is made by placing a
piece oí thin rubbcr tissue around a strip ol gauze. This is known as the ciga­
relte drain and has proved to be more eíficient than the individual gauze drain.

There are severa! varieties oí tubular drains. Ordinary rubber tubes about
Y, inch in diameler are frequenlly used. The tube is pcrlorated on its sides and
at its distal end. A safety pin or suture may be used to keep the tube lrom
slipping.

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

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 lubing is sometimes employed. Rigid
tubes made from glass, celluloid or hard rubber are occasional!y used. A ruL­
ber collar may be applied around the tube to which a safety pin or suture
can be allached to preven! slipping oí the tube.

The combined capillary and tuba! drain is made by placing an ordinary
rubber tube around a group o! capillary drains.

Absorbable drains consist of the decalcifed bone drain which was sug­
gested by Neuber and the chicken-bone drain presented by Macewen. Tj
chicken-bone drain is prcpared as lollows: denude the tibiae and femora of the
chicken. Place in zo per cent HCI until the bones are soft. Cut off the ends oí
the bone with a scissors. Elevate the endosteum at one end and push it through
lo the other end together with its conten1s. Iloil in a salurated solution of am­
monium sulphate to steri!ize.. 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 oí chromic acid.
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Frn. 21. Tonsil snare, brokcn clurinc :m operation.

~
1

Ft. 24. Lroken needles.

/

OPERATING PAVILIONS AND THE OPERATION IN GENEltAL ·11

scss thc rcliable qualitics ncccssary íor dcl icatc surgical instrumcnts. Ali in­
strumcnts which require an elastic action: saws, rasps, rongeurs, knives, shears.
scissors, and cutting instruments generally, should be madc of the best tool steel.
In manufacture, hand-forging followed by hand filing, tempering, grinding and

Fic, 22, Three trephines, broken d uring a single operation. The metal was too soft to resist
the hardness of thc bonc.

Fic. 3. Instruments broken during operation.

sharpcning by skillcd workmcn is nccessary. Al thc most a fcw instrumcnts
may need to be glass-hard at the cutting edge and far cnough back for resharp­
cning; for thc rcst, tempcring which will draw thc hardncss ami permit oí bcnd­
ing is ncccssary. Bccausc rasps look likc files (which havc to be glass hard for

use on metal) such instruments are usually maclc glass-har¡I, accountin~ for
brokcn nasal rasps, etc. Tcmpcr can be tcstcd with a file which will bite if the
stccl is tempered, and slide off if glass-hard. Since springs must havc a good elastic
action ami be hard to a degree approximating the limit at which it will break
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elastic ancl knives do not take such a keen edge. Instruments which havc bcen
subjected to heat or chemical sterilization should be relested before use.

J.);

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

o:
cr:

before it will retain a bent position, they are unrcliable-the more so because
oí the severe treatment which thcy rcccivc. :\ny instrument which is to be bcnt
back and forth must have all the hardening removed by annealing.

Ali surgical instruments should be clcaned immcdiately alter use and stored
in a dry place. The chlorine ami acidity oí city water will corrodc thcm unlcss

Fic. 26. Fischer short wave apparatus (a2 meters).

neutralized by sodium bicarbonate; sterilization by alcohol may ruin them because
of tbe denaturing subs tances. In sterilizing stee l instruments it is well to remem­
ber that high temperatures often affecl the temper of the steel and make it
more brittle, hence it snaps, bends or breaks easily. Needles are rendered less

Fa. 28. Fischer's surgical handles.

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



In modern operating rooms many surgeons resort to electric currents for
hemostasis, division of tissues and for deslruction of neoplasms. Tbe apparatus
uscd for this purpose by the author is sbown in Figures 26 and 27.

11 GENERAL OPERATIE CONSIDERATIONS

ELECTROSURGERY

OPERATING PAVILIONS AND THE OPERATION IN GENERAL 4;

1 have lound a good deal of inconvenience with the_time-honored foo1 switch
which tends to move about on the floor of the operating room. To steady it.
I have incorporated the switch i~ a substnntml operaung room stool whi
assures steadiness and comfort (Fig. 3o). .

The beginner will do well to become thoroughly acquainted with the tech¡
of cutting and electrocoagulat1on. Th1s 1s best accornphshcd by pract1cmg on a

Jtil,/l
1111111 11 11111
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Frc. 39 . lnives, reamers, electrodes and loops used in electrosurger.

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

Ftc. 3o. Author's foot-switch.

machines obviate insulating the patient thereby avoiding burns and permitting
efñicient work.
lccessories used in the short wave apparatus are a handle Figs. 28-29)

and a \'ariety of Ioops, knife bladcs, needlc points, reamers and coagulating ball
electrodes to suit a given purpose.

For electrosurgical oblileration of the gallbladder (see author's operation) a
special electrode is used.

Fics. 31 ad 32. Practicing on raw beeí. Electrocutting and coagulation.

piccc of raw beef. Dexterity soon is acquircd (Figs ..11-32). i\n acquaintanc.e
with thc tcrminology now cxtant will provc of value (see chapter on gallbladder
surgery).
m. A. Gross lound that thc coagulated arcas produccd by sharp electrodes

are pyramidal whcn using the long wavc apparatus. \Vhcn using thc blunt elcc­
trode with the short wavc apparatus thc coagulatcd arca is rouncl and conforms
more or less to thc outline of the electrode. A cross section of the electrocoagu­
]ated tissuc also shows that the depth of action of the current depcnds upon the
amount of prcssurc uscd against thc point oí contacl.

STEilILIZATION OF SURGICAL SUPPLIES ·17

CHAPTER 5

STERILIZATION OF SURGICAL SUPPLIES

Paul ~luni's picture-"The Storyof Lcuis Pastcur"-brought to mind certain
facts with which every surgeon will do well lo refresh his memory from time to
time. It is no exaggeration to stale thal in mosl surgerics, when things have
been running smoolhly lor a long time, thcrc is a lendcncy to relax from closc
observation of high standards-a slatc of mind that surely invites troublc.

In our modern hospitals with ali the elaborate equipmenl now considered
necessary, it seems a far cry to those days when anyonc would seriously qucstion
the need for precise mcthods of sterilizing. But it is just sixty years since

J

PREPARATION OF MATERIALS AND METHODS OF
STERILIZATION

I shall not attempt to go deeply into this detail other than to sugges' !""
therc is grave nced lor the standardization of mcthods in accordance with p ?n\
which have been worked out scicntificnlly. At thc present every hosp,_ia
cstablishes its own standards, more or lcss, too fréquently from the standpoi!
of cxpediency, and with insufficient thought about results. To cite a typica_
cxample: Thc surgical supervisor in a promincnt hospital in her effort to prol
tect hypodcrmic syringes from injury, placed them individually in small 1~

5tubes, and closed the open ends with tighl fitting corks. Of course there ~",
no sterilizing eílect at ali because stcam could nol enter the tube. In· anot '¡
hospital a new method oí sterilizing rubber gloves was invented-a S%""",""'
formaldehyde sterilization about the equivalent of the metal boxes used in ar. e
shops marked "Sterilizer." This system was used until a series of postoperau:o
infcctions resulled in an overhauling oí sterilizing proccdurcs, and the return
thc steam mcthod. d ed

The interested reader will find much worthwhile information in co;;$,,,
form in Wecden B. Underwood's "A Textbook of Sterilization." This I the
volumc of about one hundred pages is brim full with essentials germane lohich
subject of sterilization. It condenses the principies of the substratum upon w

0111
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the important subjcct oí sterilization is built in a most admirable and eun"
prehensive manner. Particularly, the surgeon who must "read and r
will find it of inestimable value.

INSTRUMENTS AND UTENSILS
. . h h boilingBoiling. No one can seriously criticize the old system of l oroug_ car·

for instruments and utcnsils, preferably in water containing 1% sodium J,ort­
bonate. The period oí boiling, however is important and is too often cut s or
Normally, the period should be from '15 to 20 minutes with instruments

seriously wrong that could be charged to lax sterilization. Still, there are (ew
surgcons who have not expcrienced difficulties with infeclions, grave or otherwise,
thal havc been hard to explain.

I am convinccd thal a largc percentage of these infections might be avoided
and that imperfect sterilization or perhaps improper mcthods of handling sterile
supplics accounts for too many of thcm. I am aware that surgeons have neither
the time nor inclination to becomc sterilization experts, nor do I suggest that.
They migh( advantagcously inform thcmselves fundamentally about certain mod­
ern procedures that are of paramount imporlance to the end that they are able
to assist at lcast in an advisory capacity in the sclcction oí suitable equipment,
and in the.establishmcnt of systcms of tcchnic thal are abovc criticism (Fig. 33)­

The institution's stcrilizing cquipmenl nced. not be new to be thoroughly
modern, certainly in so far as performance is concerned. Some of the most a~­
curately perlorming apparatus I know of has bccn in use lor many ycars. It is
importan! to keep old sterilizers up to date, for at least two of the most out­
standing dcvelopments applicable to sterilizers have been brought out in very
recent years.

¡:;:

F1c. JJ. Duilt in stcrilizc.r unit, American Hospi tal, Chi cago. (Courtesy American Stc:rilizcr
Company.)

Robert Koch isolaled the first known disease-producing organism-anthrax.
During this period, the 187o's, Lister was proving that his antiseptic mcthods
did avoid infcctions, and his only stcrilizing agency was carbolic acid and an
infmitely painslaking personal attention to detail. Pasteur at that time was
still trying to convince scientists that microbes do not spring into existence
spontaneously.

The average surgeon is not called upon to supervise stcrilization oí his sup­
plies, has in fact no voice (as he should) in tbe conduct of the surgery beyondthe immediate field in which his work is done. He accepts the materials given
him to work with on the supposition that someone else has subjected them t
proper stenhzation. In a well conducted hospital, usually nothing gocs very
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Ftc4. This diagram illustrates the scientifically _corr ect method of sterilizing surgical
supplies in the pressure steam sterilizer. The b sic principles are casily applicable to any sterili­
ter and surgeons are perfectly justified in demanding the adoption of the system which has be­
come the reconizcd standard with reputable manufacturers of sterilizers,

f :i.ulty clumn:it1on of air is the caus~ cf ¡,ractic:i.lly all stcrilizatiou failurcs. This S)'Stcm
provides for complete drainage of both air and condensate from the chamber, and it measures:.22%%.%.%. 227« «to- no @ o @- isi si+ in.­

The principle is bcaut1fully s1111¡1lc. \Vl1cn stca.m is admittcd to the chamber the air being
more than twícc hca,·ier than Slean~ will ftr.l\'itatc uufail~ngly to thc lowl'f an·as.' Arrows imli­
cate the movement of steam and air during the evacuation process. Air will continue to flow
from the bottom exit, thro ugh the thermometer chamber and the thermostatic valve to the \'cnt
until hot steam finally follows the air and causes the thermostatic valve to close. Thereaftei
the thermostatic valve_will open briefly; only to discharge cooler condensate and air pocke+,
as the)' ~radually gr.t\'llalc fr om thc load to it. ,

The thermometer serves a dual purposc. (Th!! mercury thcrmometcr is reconuncndt'tl rathl"r
than any of the vapor tension types because of its known permanent qualities of reliability.)
First, it serves as a detector oí any interruption to the free discharge of air {rom the chamber
This is vitally important because_ the dischiar e piping is constantly subject to cloging with
scd1mcnt. Ií for any rea.son the d1scharRc of air is impeded or interrupted, the temperature will
rise slowly or not at allif the line is altogether closed. I cannot indicate sterilizing tem­
perature until the chamber is filled with steam of the character ind icated by thc tempaaturc.

Second, it (rnthcr than prcssurc) is the auge of .stcrilizalion u¡,on which thc opcrator
depends, One cannot time the exposure until the temperature has risen to an amply safe range
It safcuard s aainst the thin that is responsible for ncarly :,;II foilurcs, thc allempt to steriliic
with adequate pressure but with inadequate temperature.

Finally, the air and condensate dischare from the chamber takes place throui;th a pipine
system protected by a sanitary air ap. Thcrc is no closc conncction to the waste thro ugh
which sewer as or worse might be conductcd to the sterilier. Critical inspecto rs willisist
upon such protection but far too frcquently inspcclion is l:1x ::ami m:1.ny stcrilizcrs are in use in
wl-ich there is no such protcction.

STERILIZATION OF SUIIGICAL SUPPI.IES

utcnsils cntircly covcrcd with water. Unclcr no circumstances should the pcriod
oí boiling be reduccd bclo\\' I 5 minutes cxccpt with the cxprcsscd approval oí
thc surgcon, pcrhaps in prcssing cmcrgcncy, when the pcriod rnay be rcduced to
10 minutes.

CattenAfil#ers

l wen«. \
i

F1G. 35. This diagram illustr:itcs an obsolcte .sysll'.m o( w.11cr filtration still in common use.
Thc op¡1Urtunitics for ¡,ollution a.re i.o numerous :md obvious that cxplanations do uot sccm
ncccs~ry. Howcvcr, ,·cry fcw surgcons e,·cr take tite troublc to anal)'Zt' the piping ou existini;
c1¡uir,mcnt and are thus 1101 awarc of thc lmz:mls conslantly 11rcscn1cd.

There is a ,·:ih ·cd dircct cross co1111cction bctwccn the water su pply and the waste which
no s:inilary i11SJK°Ctor would c,·cr appro\'e i( his attcntiun werc callcd to it. In must communitics
therc are niles which s¡lt'.Cifically forhitl such conncctions. hccamc undcr ccrtain ad\·crse contli•
tions the contents of the waste would surely be drawn into the water supply line. The much dis­
cussed World's Fair cpidemic was traccd to similar faulty conncctions.

Thc water filtcr has four ,·ah-cd co1111cctions lc:iding rcs¡,ectivcly to the two sterile water
tank s, to the raw water supply and to the waste. Every one of these valves is constantly sub­
jcct to lea.ka.ge and slow kaka~e (the kind from which highly dangerous ¡,ollulion originales)
cannot be dctrctcd by the operator.

Lcaky vales permit sometimes a constant slow flow oí raw water through the (polluted)
filtcr lo cíther or hoth tanks. Umlcr othcr comlitions back prcssure in the waste (a far frmn
uncommon comlilion) will conduct sewagc to thc filter aml thence to the slerílc tanks.

Every water sterilizer in the process of coolin¡:: down ahcr stcriliiation. is subjcct to hirh
degrces of vacuum--zo" or more. 1( lhere is a lcaky conncction to tite filler, 1101hin i:: can pre•
vent the intake of the contcnts oí the filler, which in this type is always foul, because it collects
the solids from all water fll.Ssing through it in flter ing thousands of gallons of raw water, ami
C"a1111ot be sterilized at all

Sterile water ¡,ollution from air contacts is 011c of the real sources of trouble. Many water
terilizers provide no m('ans nt ali for fltering incoming air as water is withdrawn, whilc
othcrs furnish thc ridiculous cotton fillcring a¡,p:iratU!i ~hown by 1he diagram. During steriliza.
tion steam escapes throupgh the air flterin cup, wets the cotton and leaves behind some con­
dcnsate which serves lo w:ish down the du~t pollutcd walls. Thc unstcrilc condensatc fillcd
with dust is then conducted by gravil)' dir« t to thc slerilc product an d begins another slow
process of contamin:ition, the rcsults oí which can be m('asurt'd hy examination oí the WJ.ter
after a ícw hours' ~tnnding- and ahcr halí or more of the water has been drawn out.

Stcam Pressurc. In many hospitals both utcnsils and instrumenls are now
being sterilized by steam prcssure and spcc ial sterilize rs are cons tructed lor the
purposc. The metbod is desirable because it undoubtedly adds to the snfety
factor, and requircs no greatcr period oí time-10 to 15 minutes being ample.

One markecl aclvantage in this system is that it eliminates the formation of
lime or scalc on thc instrumcnts ar utcnsils, which is highly objcctionablc in
localitics where thc raw water contains impuritics which deposit in this way.
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Oil Sterilization. The use oí oil sterilizers for delicate cutting instruments,
believe, should be discouraged. It is questionable whether the temperature

normally developed in such apparatus is sufficiently high to insure sterilization,
at least, of rcsistant organisms, in thc brieí intcrval oí exposurc dcsignated.
The recommended period is 10 to 15 minutes al aboul 300º F ., or slightly higher.
The performance is stric tly dry heat steri. zation since no moisture is prcsent
and according to ali authorities on this subject, the temperalure should be very
much higher and the period longer. One investigator, Dr. E. E. Ecker of the
Univers ity Hospitals oí Cleveland, thinks that the temperature should be al
least 350-366° F. and the period not less lhan 15 minutes. Al this higher

Waterendkfiller
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r¡:::':/% :::::;,,.
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Fc 36. The system oí watc:r and air fltration and the piping illustrated in this diagran: is

rccommcnde<l bcc.ausc o( ¡15 sim¡,licity :iiid bccause it prutccts 3gaiust thc sources of pollution
cormnon to !he oldcr ~ystcm shown by Fig . 35. . so

There is a eparate water ad air filtr für ah _tank and ah filter has_a lss %"4.¡
that the operator can ce the flow oí water to check performance. Each flter is.$"?"""h' ,¡,,
by just one dob le acting vale instead of four vah-c:s as uscd nn thc old S)'Slcm. \~ icn 1 115

valve is closcd aga.inst 1he flow of water a secondary opening conducts leakage to the waste
instead of the tank. This provides positieprotection_aáinst pollution from leaky valves.

When water is sterilized, steam from the dome of the tank is comluctcd throu,i:th thí \\ttr
and air flter and through the thermostatic trap to the :iir g .ap protccted waslc. \\ hcn ~t :::ir,
becomes heated by stea111 it clases and holth the steam undcr pressurc for thorOURh Slen ,za1ton

22 %%..%±.• a ao««o
filler which remo\'es nll dust. . d ti or thcir

These features of pro tec tion fortunaId )· c.an be :ipplictl to otcl cqu1pment- .an iey
cquivalent should be required in every surgery. '

range of temperalure the oil is incl ined to disintepgrate and certamnly the fumes
given off are mos t objectionable. I am incl ined to believe a!so, thal the removal of
oi! from instruments following sterilization by this method may offer further op­
portunity lor reinfcc tion.

SOLUTIONS
This subjec t is of tremendous importance and it is much misunders tood.

Like slerile water solutions in the process ol sterilizing and cooling breathe in a
Whe th terilized flask is re­manner which subjects them to contamination. en e s e . . If

moved from the sterilizer il begins immediately to cool and to draw in ar.
lhe llask is nol well protec ted the intaken air will cert ainly contaminate. This
necessita tes a method of stoppering which will effectually filter ali dus l from lbe
air taken in.

Stoppering. There are so many methods in use that it is difficull to sepa-

rate the good ones from tite bad ones, bul many that are in use are distinctly
open to criticism. It is probable that the most efective system involves the use
of lluted paper caps which are now available, made from fairly stiff, smooth
coated paper, shaped to fit the commonly uscd sizes of llasks. This paper cap
is bound on with colton tape very compactly against thc ncck oí the flask,
prefcrably covcrcd with two or three thickncsses of muslin also bound on into
a ncn.t covcr. Thc use oí gauz.e, cotton or muslin for the inner cover of the flask,
nexl to thc solu\ion, is objectionable because of tite probability thal shreds of linl
will find their way into the solution.

Exhaustion o[ Stcrilizer. Careless methods of sterilizing, howcver, will
render useless the most elaborately planned system of stoppering. If the ster­
ilizer pressure is exhaus ted rapidly following sterilization, there will be very
rapid ebullition oí the liquid which will saturate the stopper and cause a cón­
siderable part of the solution to boíl over into the sterilizer. Once saturatcd,
no stoppcr can properly protcct thc solution. To avold this sort of thing, solu­
tions should always be stcrilizcd by thcmselvcs, and following: stcrilization, hcat
should be turnccl ofí and the entire sterilizcr permittecl to cool as slowly as
possiblc. In this way, provided the ílasks havc not bcen filled more than about
two-thirds full, there will be a minimum loss oí solution from the ílasks duc to
cvaporation and no rapid ebullition which will saturatc thc stoppers.

PROTECTION OF STERILIZED WATER
This detail I considcr to be of sufficicnt importancc to justiíy considerable

thought. \Vater is vcry easily rendercd sterilc but it is subjecl to radical contami­
nating influences as I shall nttcmpt to show.

Multiple Valve, Stone Filter Systems. Thc older system of fil tering water
as it is delivered from the supply line to the two sterilizing rcscrvoirs , makcs
use oí a single stone filler having valvcd conncctions to the raw water supply, to
the drainage systcm, and to each oí the two rescrvoirs. It is a physica l impos­
sibility to guard against leakage of valves ami with this multiplici ty of valves
there is far too much opportunity for undetected pollution of the sterile supply.
In addition stone filters cannot be sterilized ni all-they collecl filth from the
water passing through thcm for wecks, or perhaps months, befare they are cleaned
al all-become excellenl breeding grounds for bacteria which adds íurther ta
the possibility for pollution.

Similarly the mcthod oí filtcring the air takcn into water sterilizcrs as water
is withdrawn, by drnwing it through cotton filled cups, has bcen provee! to be
totaUy ineíiective. l\fany water sterilize rs make no provision whatever far the
filtration oí air.

Water in the process of sterilizing and cooling actually breathes, and this
fact scccntuates the opportunity íor pollution from raw water or air. \Vhen
heated as in sterilizing, steam farms and prcssurc is created and some stcam will
escape írom various openings. Then when the water is cooled the condensation
of steam causes a high dtgree of vacuum which will draw in impurities, eithcr
,·::uer or air, through any unprotected opcning that exists. This dctail is oí
far more importance titan appears on the suría ce. These dangerous sourccs oí
contamination are most diíficult to cletect because the intake oí polluted matler
cannot be obscrved by the operator. I( the water filtering system contains a
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leaky connection lo the drain, thc intake wilt come directly fr om the sewage
S)'Slem. In one test case of whkh I am aware, colonies of colon bncllli wcre
found on the surface of a stone flter 6 from the sterile water nservoir with
no protection between, except one leaky valve.

This sort of thing has no place in modcm 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 oí the tank hns been exhausted, antl
nftrr the water has been standing several hours will be indicative oí 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 thc
resenroir, p.irl oí which is of course sterile.

Single Valve System. One manufaclurer has appreciated the common
faults o! our older system o! filtering air and water and has cleveloped protec­
tive features of inímite \'aluc. Eath reservoir has :m individual water and air
filter combined with but one valve controlling it. That one valve serves a dual
purpose, When opened it delivers fltered 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 conclucted directly to an open
funnel waste, rather than to the water rrservoir. Thc open funnel di.sposcs of
any possibility of contamination from thc wa.ste syskm, a most important detail.

Thcre is noopening to the stcrile 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 stcriliz.ed
by steam pressure each time the wat er is sterilized, leaving it free from con­
taminating organisms which otherwise might fnd their way into the sterilizer.

TEMPERATURE CONTROL OF PRESSURE
STEAM STERILIZERS

Steam sterilization of surgical supplies is thc most critica! o( ali surgical
sterilization procedures-most subject to failure. The older mcthod as íollowed
in most hospitals today, provicles the operator no gauge of the true sterilizing
function of the machine other than the pressure, whereas the one factor in
which we are interested (temperature) is not measured at all. Pressure, oí
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 contro\led system ali the way írom slightly highcr than
room tempcmtures up to the full possible tcmpcrature o( the steam. To this
fact-the blind use o! prcssure gauges with no measured regard for tempera­
tures-must be charged many sterilization failures.

We necd no longer be hanclicappcd by thi.s obviously faulty S}-slem. l\lodem
sterilizers can he made to includc provision íor mea.suring the temperature of
the applied steam-at the coolest part of the sterilizinchamber, The appara­
tus to which I refer provides a mercury thermometcr, as reliable as our clinical
thermometers, in the lower outlet from the chamber in which position it has thc
marked advantage of indicating the temperature at the coolest location- is thus
protective against false indic:ations, This is an important fcature because when

sterilizers are air clogged-the common cause of failure-variations within thc
chamber may be very great. Thc discharge outlet is the coolest point because
any air within the chamber will gravitate unfailingly to that point and, of
course, reduce the tempcrature.

This feature is quite easily applicable to old steriliers and every surgeon
is perfcctly justified in insisting that this safeguarding feature be providcd. It
ranks perhaps ~ the most outstanding improvcment in steriliz.er design sine.e
Pasteur's time.

ANESTHESIA 5

CHAPTER 6

ANESTHESIA
GENERAL ANESTHESIA

Ahhough at the present time, al least in ali hospitals of any si ze , general
anesthesia is induced by specially trained assistants or profes.sional anesthetists
-as it should be-it must, ne\'ertheless, be remembered that the surgeon who
undertakes to pcr!orm an opcration is responsible for every phase of it, in­
cluding the :i.dministration and maintenance of anesthesia; also tliat thc emcr­
gencies o( general surgical practice may demand the carrying out o! such proce­
durcs by the surgeon himsclf. Hence, it is neccssary and expedienl that thc
surgeon should be thoroughly acquainted with most oí the mclhods oí anesthesia
in actual practice :md be familiar with the practical application of them.

The first and most important questiq¡i in connection with anesthesia is thc
safety of the patient, ami althou¡;h therc is no known methocl of inducing gen­
eral anesthesia that is entirely free from danger, yet the danger differs in degrce
according to the anesthetic agent uscd, the amount uscd and the mode in which
it i.s administered as well as the condition and adaptability of the particular
paticnt. In sorne disea.scd conditions certain anesthetic ;1gents are entirely pro­
scribed; in others lhey mus! be given with watchfulness; in ali cases drcum­
spection and ca.re must be cmploycd, not only because o( thc physiologic action
of the drug used, but because the carryingout of a surgical opcration may pro­
foundly change the tolerance of a patient to the action of the drug as wcll as
to anestl1t-sia itself. The actu:i.\ effect of many drugs used for anesthcsia on
diseased and healthy tissues is not too well known and although experience may
reasonably be relied upon in anticipating results, yet no absolutcly definite
prediction may be given in any particufar case.

PREPARATION OF PATIENT
The respiratory system should be carefully checked in the prcparation of

thc patient for anesthetization. Also, kidney function should be normal because
sorne anesthctics particularly afíect the kidneys, Purgatives should be avoided;
a mild laxativc may be given. Salines dchydrate the patient. Glucose is valu­
able and hclps 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. ln the case
of an emergency operation, the stomach contents may be ,,·ashed out, i! neccssary.

INDUCTION
General anesthesia may be induced by the inhalation of gaseous vapor or

by the Kltroduction of the anesthetizing agent into the rectum or thc vascular
system.

The chemical agents commonly used are ether, nítrous oxide, ethyl chloridc,
4

ethyl bromide, chloroform (rarcly used in Amcrica), and the barbiturates. A
fcw other substances have bcen tricd but their use has for various reasons not
become general.

The variely of agents and the diversity of methods have made it possible
to induce general anesthesia without especially severe danger in almost any
condition. For instancc, compensated cardiac cases do nol contraindicatc general
anesthesia, particularly if nitrous oxide :md
oxyen or ethylene be uscd.

Thcrc are four phases or stages in in­
ducing general anesthesi:

1. The first stage ends at the loss of
volitional sclf.control; the highcr
cortical ccntcrs lose their activity;
pain scnsc is lost; the conjunctival
rcflex is partly abolished,·

2. The sccond stage of anesthcsia ends
with loss of consciusness.

g. 'The third stage, or deep anesthesia,
ends with muscular relaxation. This
is thc stage rcquircd for major sur­
gical operations.

4. There is a fourth stage to be fcared
-that of respiratory paralysis, gcn­
erallydue to anoverdose of the anes­
thetic agent.

Thc pupillary rcaction is the most re­
liable guide to thc depth of anesthesia.

Obstruction of the airways may re­
sult from:

1. The falling back of the tongue, ob­
structing the pharynx.

• The presence of a large amount of saliva, mucus or vomitus in the air
passages and back of the throat.

3. Closure of the lips whcn thc nostrils are blocked.
4. Spasm of the larynx,

and this may be remedicd by:
J. Forcible opening of the mouth (Fig. 37 [a & b], Fig. 38)
2. Pu\ling the tongue forward
3. The use of n wire brcathing tube (Fig. 39, [a & bl) and
4. Removal of secretions with gauze swabs on forceps. (Fig. 4o.)
Cardiac failure may occur as a result of O\'crdosage of the anesthetic used

or it may somctimes supervene in the first or excitement phase of light anes­
thesia, particulary if chloroform is the anesthetic used. Such an emergency is
usually as.sociatcd with (a) a fall in blood pressure, (b) irregular and rapid
pulse and (e) pallor, The symptoms are those of impeded or arrested circula­
tion; the jaw drops, the face becomes ashen, the lips are livid, the pupils dilate,
therc is gasping and finally cessation of respiration. The treatment is:

1. Promtartificial respiration (Figs, 41, 42, 43, 44, 45),

A B
Fc. 17. A. Roer's mouth gag mod­

ifed by Ream and Boswort h. Lare
anterior ldge prevents wede from slip­
ping into mouth; B, oral srew.



rcsplrntory or cardiac failure with inhalation anest hesia than with rectal :mcs­
thcsia. Inhalation ancsthcsia with nitrous oxide or cthcr is casicr to control than
chloroform. (In India and othcr tropical countries chloroform is still used be­
cause of thc cxcessivc volatility of cthcr).

_.\JI types of breathing may Le obscrvcd during anesthesia from the dcep
rcspirations of the strong patient to thc fccblc brcathing oí the fragilc child.e

Fic. J'J. A. lln:athing tuh~· ami 1011:;uc controllcr; 8, cther \':IPOT tube.

1. Rapid breathing is usually duc to ncrvousness or to thc necd íor more
oxygen.

:?. Decp brcathing usually indicates surgical ancs1hcsia, but if muscular
twitching is also prcscnl it may denote thc prescncc of asphyxia.

3. Shallow breathing is usually notcd when consciousness is lostunder light
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Fic. 4o. To rdicve obstruction in respira­
tion d11ri11g anesthesi:i. G:mtcrmann's mani¡¡u•
lation which consists of pressing the hase oí
the tongue forward with a sponge leld in the
prasp of a forceps is a suple amd effectunal
me;uurc.

ANESTHESIA

Ethcr still is, when expertly ad­
ministcrcd, and in thc abscncc of
contra-ind ications, the anesthetic par
exccllcncc, although in hot climatcs
climatological conditions often force
thc surgeon to use chloroform.

Ethcr is less powerful in its
anesthctic cffccts lhan chloroform
but more so than nitrous oxide. 1t
is, thcrcforc, uscd mostly íor a greal
nurnbcr oí operative proccdurcs. Ether stimuhltrs lhc heart, the rcspirator)' anfl
circulatory systems. It causes cxcitalion in the first stage, coughing and a great
incrcasc in the secretion of saliva and mucus. It does not, so far as is known,
ive rise to primary heart failure. Aside from the initial excitation and struyg.
gling caused in sorne paticnts oí a nervous disposi tion, the only serious drawback
to ether as a general ancsthelic is thc facl that its vapor is explosive.

Ether may be admínistcrcd cithcr by thc open or closrcl methocl. Thc first
allows the patient plenty of air: thc scconcl is a rebreathing method. The first
or open method allows an even administration and helps to prl'vl'nl thc occur­
rencc of the so-called ether pneumonia. Prolonged ether administ ration should
be avoided in poor risks (it causes a risc in arterial pressure), in scptic cases
ami in operations upon damapged kidneys.

In operations ahout thc head, lhc nalurc oí which prevents thc use of a conc
ovcr tite nose and mouth, the intrapharyngeal or intratracheal metho d of acl­
ministcring:, or rathrr maintaining-, cthcr -ancsthcsia is cmployecl. The initial
induction is by thc usual inhalation method; a rubber tube is 1hcn p:issrd into

anesthesia. In dccp anesthesia, it may indicate the approach of rcspiratory
paralysis.

Irr egular breathing is generally considcred to denote impending central
respiratory paralysis .

An anesthesia record should be kept ancl rccording done during the opera·
tion. Untoward manifest.ations during ancsthesia should be reportcd to thc
surgcon al once. Thc anesthetist should mainlain a quiet, cheerful, and con­
fidcnt attitude at all times and should be concern ed with nothing but the ad­
ministration of thc ancsthctic and
thc efTcct thcreof on thc palienl.

Ancsthcsia may be inducccl in
almost any poslurc of the paticnt rc­
quired by the surgcon, but carc
should be takcn to avoid prcssure on
ncrves as this may rcsult in a pres­
sure-paraly sis. This refers particu­
larly lo abduction oí thc arm ami
unusual positions of the lcgs; such
nerve press ure paralyses are somc­
times very painful and pcrsistent.

ETHER

:--Y
Fic. 38. Forible opening of mouth with Heiter's mouth-gag.

GENERAL OPERATIVE CONSIDERATIONS

2, Massage oí thc hcarl (Fig. 46) and
4. Int racardiac injection of adrenalin (see chapteron "Surgery of the CA o
GeneraUy speakmg, the pallent is under bctter control in the cas~l

0
(
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Fu;. 41. Syl\•estcr's rnethod o{ artificial respiration, first·movtmcnl.

Fic, 4a. Sylvester's method oí artificial respiration, second movement.
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the posterior pbarynx or directly into the trachea and the delivery of the cthcr
,;onlinued by this means. ,

Thc inhalation oí cther íor surgical aneslhes1a may thus be accomplished by
the

x Opén Method:
: a. Drop Method (a continuous dropping ol clher onto gauzc strctchcd

over an open mask).
b. Open Cone Method (pouring small quantitics onto an open cone,

intermittently).
2_ Closed Method: (The vapor is caughl in a closed bag when cxhaled and
rebrcathcd parlially or completely).

3. Vapor Í\folhod: (Tbc Jiquid elber may be convcrled inlo vapor and ad.
ministered into the pbarynx or tracbea by nasal, mouth , pharyngeal, or
intratracheal insufflation).

The nccessary paraphernalia íor adminislering elher via lhe open methd
consists of a large wire mask (Fig. 47) cov­
ered with 10 to 12 layers ol gauzc. (The
severa! thicknesses oí gauzc are nccessary for
the vaporization ol cther; if the gauze be­
comes cold and moist, proper vapor tens1on
cannol be maintained from a small surlace.)

Open Methods of Administering Ether
DROP METHOD

Step x. Cover lhe palienl's eyes wilh a pad
dampened in boric acid solution and pro­
tected by a strip of gulla-percha lissue.
Hold the mask loosely in lronl oí lhe
Cace of the patient and drop a little ether
on it so thal the palien! .may become
accuslomed lo lhe odor. Any plcasanl . .
odor which will al firsl ovcrpower thal F,c. 47· Ochsncr's inhahng mask.
of ether is advantageous, c.g., such as is oblained by adding a lew drops ol
cssence of oran ge (Gwathmey). Fig. 48.)

Step 2, Incrcase the elher dropping gradually (lrom I lo 2 drops per second).
Step 3. Place the mask securely againsl lhe palienl's Cace. Rcspiralions are

noted and the ether dosage governed accordingly; the laller may be gradu­
allv increased to 4 drops per second il breathing is smooth and regular.
Gradually, after a lew minutes the patient passes inlo a subconscious slate.

Step 4. Keep the mask thoroughly saturated with ether.
Comment: Difficulty is likely to bo experienced if the early dosage

is irritating (coughing, light breathing, or holding of the breath). Whcn
the peak of administration is reached, the dosage of cther should be de­
creased. Just sufficient dropping should be maintained to carry the paticnt
to complete surgical anesthesia for as long as nccessary. The leve! of
ancsthesia maintained should be ncither too light nor too profound.

Fic. 46. Bimanual massage of the heart with the hand int roduced into the abdomen, The
heart is palpated through the diaphragm and pushed_ upward into the region of the palm of the
le{t hand which is resting on the chest. Rhythmical pressure exertcd apainst the anterior
dtt-st wa.11 in coopcration wilh thc h:m<l in thc abdomen exerts the necessary movements of
m:assagc in thc cndearnr to brin the heart back to function.
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Fc. 45. M«moa oi bringing the jaw forward and with it the base_of the tongue when the
latter tends to obstruct the air passages during profaund anesthcs1a.
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FIc. 48. Drop method of ether.

Step 2• Place the mask on the lace lightly and increase tbe dosage by pourin
small quantities of ether at inlervals.

Step 3. After a minute or lwo, open lhe air ven! so that exhalad gases may b
renewed. Thus air is relreshed and ether controlled.
Comment: This is the least desirable of any method. The anesthetis

must be highly skilled to avoid asphyxía, respiratory dimculties and a
piration of retained mucus and saliva in relractory subjects.

Closed Methods of Administering Etber
A special apparalus is pecessary for adminislering this type of anesthesia.

Step 1. If elher is used alone, parlially ínflate tbe breathing bag and pour a few
drops of ether into lhe reservoir.

I
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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 ith ether and place it on the
face immediately. The forcible inspirations thus produced will enhance
the unconscious state. Encouragement, 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.

CONE METHOD
This is usually resorted lo in out-of-the-hospital practice.

Step 1. Pour onto lhe gauze a lew drops of ether, then a dram and alter about
3 minutes keep the gaue saturated at ali times (supplying 2 lo 4 drams al
a time).

Stop •· Gradually deaease lhe ether unlil lbere is a s-minute interval bel
lbe 2- lo 4-dram doses. ween
Comment: The cone used in this case may be made of folded news­

paper, a cuff, or of metal. As a rule, a mask is made of a newspaper cone
covered with a towel into which is packed a half-yard of gauze which acts
as an ether reservoir. This method is generally used for short emerzene
operations (reducing fractures, etc.). Its chief disadvantag g h y

1 ed.• esarewere
pro ong operation becomea necesaary and because irregularit f h
of anesthesia is maintained. Vy O tle state



DRANOWER'S lNTRAPHARYNGEAL 1NSUPFLATJON ANESTHESIA

(Fig. 5s4)

Thc expcnsivc, complicatcd and rather cumbcrsome ncgativc and positivc
prcssure chambers of Sauerbruch and Meyer have been largely supplanted by the

The Ben Margan '\Pparatus (F igs . 49, 50, 51) embodies all ol thc lcatures
of modern gas anesthesia apparatus in which gas is given through a sod 1
fill er entmhng a minimal consumption of gas. The gas ( th ¡ . a mel ·) b bi , s euylene, nitrous oxide
or cyclopropane) may e combined with ether in any quantity desired. Carbon
dioxide is available and under control of the anesthet ist (F igs . 53-53). In ad4;
tion, the apparatus enables the anesthetist to avail himself of the o¡ 4
method through !he llme-honored mask. The "drop meth d" th pe drop

· ¡ ¡ h d . 0 us resorted todefimte y contro s ether Iosage and is controlled by thc carb 1 . .
Rebreathing is controlled by a cut-off 011 the rebreathing bag. ure or principie.
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Ftc, 5I. Ben Moran apparatus in use.

Fc. 52. Method of administering carbon dioxide. Step 1. Inlialtion.

GENERAL OPERATIVE CONSIDERATIONS
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VAPOR METHODS

(Intrapharyngeal and Intratrachea! Insufhation)

The particular advantages of this procedure are that the dosage ol the
anesthctic uscd is more casily controllcd
and is more uniíorm than in thc mcthods
oí administration dcscribcd. A grcat
deal of body-heat may be saved by mois­
tening the vapor, and most important oíal, the bulk of air-vapor mixture may be
administered, for instance, into thc
pharynx, satisfying air nceds and rcliev­
ing respiratory strain, thus preventing
partial asphyxia which so oftcn accom­
panics thc usual mcthods oí administra­
tion oí clhcr.

Thc uniquc characterist ic oí thcsc
proccclurcs is that air or oxyen is forccd
into thc 1ungs or an anesthetic and, if
the intratracheal method is uscd, it is
administcrcd intcrmittcntly. Care must
be taken to avoid ovcrdistcnsion of the
lungs causing ruptured air vesicles; pres­
sure should not exceed 3o mm. Hg. An
electric vaporizeror foot bcllows rnay be
uscd to deliver air or oxygen into thc
lungs. Intratrachcal insuffiation is

Fic. so. Ben Moran anestesia apparatus, accomplished with more speed and facil­
Mockl K..3o. ity but, unlcss thc ancsthetist is skillcd,

valuable time may be lost while the
cathcter is bcing inscrtccl into the trachea; however, its chief objection lies in thc
íact that air or oxygen is pcrmittcd to escape through the mouth ar nosc ar entcr
the stomach. Adhesive plaster may be used lo seal the lips; pressurc, togethcr
with the nasal tubcs, will prevent air escaping in that direction.
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simpler forms of apparatus for maintaining a conslant positivc pressurc eithcr
by intratracheal or intrapharyngeal means. The Meltzer-Auer method of intra­
tracheal insuffiation was one of the outstanding achievements in the steady
progrcss of thoraci c surgery. One ol the drawbacks to this lorm ol maintaining
pressure is that it inflates not only the lung on the opcrative sidc, but also
the hormal lung and, thcreforc, is prone to cause embarrassment to the surgeon
by crowding the mediastinum and the operative field. Pharyngeal pressure as­
sures a constan! supply ol air al a low pressure which resulls in quict breathing

4. The ether bottle connected on onc side lo the air filter and on the other
to the

5. l\Ietal nasal tubc consisting oí a picce of brass tubing a inches long
having a lumen ~Í,; inch in tliametcr. This tube is connected by its distal
end with a piecc of rubbcr tubing, thc lumen oí which varies %a to ¼
inch in dinmetcr, dcpcncling upan the requiremcnts of the patient.

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

Fic. 53. Method of administering carbon dioxidc. Stcp 2, Exh:'lbtion :iided by compression
. of the lower thorax.

throughout the opcralion but which in addition, cnab!es the ancsthetist to in­
crease or dccreasc the pressurc al will, accortling to the requirements of the
moment. The Branower method requires no mask and allows the anesthet ist
to observe the lace of the.patient at ali times. The equipment cons ists essentially
ol the lollowing:

1. A foot bellows, which provides a sufficient supply of air which is con­
ducted through a tubc into a rubbcr reservoir where the prcssurc IS
equalized. From thc rcservoir the air flows direct ly into the tube lead-
ing to an air filler. .

2. The air fill er is composed ol many layers of moist gauze through which
the air flows to

J. A three-way valve which is cons tructed in a way which permits the anes­
thetist to insuffiate 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 pali en!.

F.54. Branower's intrapharyngcal insufllation anesthesia.

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

Step J. Connect the proximal end ol !he rubbcr tubc with the metal nasal tube
which conncc ts the formcr with the insuffiation apparalus . Insuffiation is be­
gun by using the loot bcllows. Continue pumping-motions ol the loot at !he
rate oí 60 to 9o per minute.

Step 4. Where it is dcsirable to inflale the lung, increase the pumping molions
and occlude the free nos tril. Be carelul to see that !he thrce-way valve is
placed so as lo pcrmit the entrance ol air only.

PHARYNGEAL INSUFFLATION ANESTHESIA

This method is practically on a par with endotracheal insuffiation and is
cons idered superior to lace mask delivery ol elher. Its chief advantages are the
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The nccessary apparatus consists oí Connellºs _anesthetorncter1 an intra.
trachea] catheter, a laryngoscope and mouth prop. (Figs. 56, 57, 58, 59.)

Fc. 5;. Intratracleal catheter and speial mo uth pro p, (Flagg's Anesthesia, J. B. Lippincott
Company.)

Technic
Step 1. Place 6 silk-wound urethral cathe'ters marked off 10¼ inches from the

tip, in a container oí ice-water.
Step 2. :Make sure that the anesthetomcter is delivering 5o mm. oí vapor ten-
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same as tho...--c of endotracheal insufflation, viz., existing obstru:tion of the uppcr
air passages is o,·crcome by a tidal bulk which is delivcred behtnd and ~low the
bseof the tongue; mucus,saliva and blood is thrust outward by an air stream,
thus minimizing "ether pneumonia''; and the anesthes1a 1s evcn and íull.

Technic. se the same air pressure and vapor app.m1lus as for endo­
racheal ins ufla±ion. A metalice Y -{orked tube, shape d to it the ose an d """,

head, is used as a delivery device . Each fork is equippedi
an '.\Ir. 1g F . soft rubber catheter about JJ cm. long with
doublc or multiple cydcts. (Fig. 55.) . .
Step 1, Induce anesthesia in the usual way; if ether is em­

ployed insufllation is not startcd for 9 or 1z minutes.
Step :. Lubricate the catheters. Tilt the nose upard and

introduce a cathctcr into c.ich 110s!ril along thc mícnor
strait of the nasal chamber directing the catheter toward
the pharymx. I one nostril is obstructc-d introd_uce both
cathctcrs in the other; if both are obstructed, mtroduc_e
thc cathetcrs into thc mouth. Jnsertion is continucd unul
the eyelet of thc cathcter líes al thc leve] oí the epiglot­
tis (about u cm.). .

Step 3. A bcnt tube introduced into the lower pharynx via
thc mouth may also be uscd (see Fig. 3o). However,the
nasal routc is preferable bccause the tubes are properly

F. • Irat, placed and held in position better.
lluubk s-ur1ion tu~ The amount of anesthetic agent administered should be
""_s throush th sfficient to meet the needs of each inspiration without ex­

trancous dilution. lnsuffiation oí about 18 litcrs pcr minute
usually suifices though it may be lowered or raised according to thc needs of thc
patient.

INTRATRACHEAL INSUFFLATION

Intratracheal insuñlation consists of the introduction of ether vapor into
the trachea at a point closc 10 its bifurcation. One long tube is used to deliver
the ether past the vocal cords :rnd upper air passages whcrc rcspiratory obslruc­
tion is most likely to take place.

Inspir.1tion is made easy for the patient by the introduction of thc vapor
uncler prcssure dircctly into the trachea. A tube, of much smaller diameler
than the glottis, provides for expiration and for the escape of any excess vapor.
"Instead' of conc:entrate-d ether ,·apor, clilutcd with atmospheric air, a volumc oí
vapor suficient for all the r6piratory n('('(Bof the patient is given. This \'olume,
undcr sufficient pres.sute, is such that even during the inspi ration, with theglottis
but partially obstructed by the tubc, no atmospheric nir will enter; there will
he no inward 1low at any time into the trachca along the sides of the tube.
On the contrat,', thcre should be a constant flow to the outside. This flow will
naturally be les.s at the time of inspiration but it will never altogether cease
t•xcept when the delivery is cut off. Since the lungs do conlract al regular in­
terval:; during normal respiration, this action sbould be stimulated by frequently
rcleas.ing the positive pressure."

FLz.Plul, Anestheis, J. B. Lippinott Co., 193:.

70 GEKERAL Ol'EllATIVE CONSIDEllATIOKS ANESTHESIA 71

Fa. s&. Jkso lryngosope and rho stat. (Flagg' Anesthesia, J. B. Lippicott Compay,)

sion, that the emergency gauge is working and regulate the pressure so that
it remains between 18 and 20 mm. oí mercury. Have the foot bellows al
hand and see that thc light in tbe laryngoscope is working.

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

Step 4. After the patient is anesthetized and reclining flat on bis back, grasp
the hcad, extcnding it so thal the chin íorms almost a straight linc with the
sternum and neck. Grasp the laryngoscope in the lcft hand and slip 'it over
the upper part of the tongue exposing the epiglottis. Slip thc lip of the instru­
ment over the epiglottis and raise the tongue and attached muscles (Fig. 59).

F1G. 6o. lntratrachcal insuffiation ancsthcsia.

Step 5• Wh~le hold_ing thc laryngoscope in thc lcft hand, grasp a proper-sized
catheter m the nght hand and slip it through the laryngoscope into the glotus
up to the 10¼ inch mark. Hissing oí air will follow and the patient may
cough; however, normal breathing is quickly resumcd. 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 tubc has
slipped into the esophagus. '

Step 6. Place the mouth prop in position, inscrt the delivery tube and connect
the machmc. From this point the proccdure is much the same as that fol
lowed during intrapharyngeal anesthcsia exccpt thal the flow is intcrrupteil
two, three or four times a minute by pinching the tube. Maintenance is
ideal, Jf thc agcnt is propcrly administered.

Step 7. Quick recovery takes placewhen the val ve is turncd to pure air, tbus
cxpelhng ali ether from the lungs. Detach tbc tube permitting thc patient
to breathe through the catheter Cor a few minutes thus preventing a slíght
acapma. Postoperative illness is very rare; the vocal cords are seldom
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should be institutcd preccding, during and succccding intubation and extubation.
A No. 14 French catheter is of aid here.

Intubation Technic.
Stcp 1. Administer gas or cthcr until the patient is completely relaxed. Have

the intrat racheal tube, connect ing tube and laryngoscope, al l steriliz.ed, at
hand.

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

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

Step 4. Carefully introduce the
intratracheal tubc bctwccn
the vocal cords; inhalation
will separate the cords in case
of spasm. Remove the stylet
from thc intratracheal tube,
remove the laryngoscope and
bend the patient 's head. The
patient will now breathe eas­
ily through the tube. Con­
ncc t a tube to the anesthesia
containr.

Step 5. 11 the operation docs ~
not include the mouth, pack a
strip of gauze saturated with re 62 Flag laryno +cope. (Flag' s Anesthesia,
albolcne into thc pharynx. J, • Lippincott Company.)
Thc use of a mouth-gag and
a lubrican! on the tip of the tube often faci lita tcs the procedure.
Comment: The larynx is less likely to be injured when exposed under

anesthesia than whilc the patient is conscious. The muscular relaxation
which follows pcrmits one size of the instrument to be used on all patients.
The use of an ancsthctic pcrmits the surgeon to be more dcliberatc 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
fts 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. Rcspiratory spasm may be due to the heat of the freshly
stcrilized instrurncnts or to other causes but is not alarming if thc color
and pulse of the patient are satisfactory. Breathing or blowing oxygen
through thc intratracheal tubc may relieve spasm.

Removable denturcs should not be left in place during this procedure.
The laryngoscope is likely to break porcclain crowns as well as caps. To
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Fic. 6r. Flagg intratracheal inhalation tube. (Flag's Aesthesia, J. I. Lippincott Company.)

Thc Flagg apparatus is composed oí a rigid and a flexible portion. The
rigid part is long enough so that the tube is sel{-retaining when the patients
head is bcnt; it may be cxtubatcd by extending the head. The instrument is
chrome-pl ated 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 cthcr from thc container or nitrous oxide with oxygcn and cthylcne
from a gas machinc.

At thc samc time that Flagg was improving the intratracheal inhalat ion
tubc, he was also working on a laryngoscope which was composed of a blade,
a hollow handle and dry batteries Fig. 6:). The lights are durable and the dry
batteries may be casily rcplenishccl ; lhus lhe ílashlight idea repl aced the in­
sufilation and inhalation technic, except in chest surgery. The apparatus is
easily transported, tends to improve the relaxation of the pat ient and gives a
bettcr vicw oí thc glottis in the absence of morphine and atropine. Suction
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injurcd by thc cathctcrs. Thcrc is no nccd to worry over pulmonary com­
plications .

IMPROVED TF.CIINIC FOR INTRATRACHEAL ANESTHESIA

The apparatus for the administration of intratracheal anesthesia has been
improved greatly during recent years . Flagg stat es that when Magill oí Lon­
don introducc<l his two-way catheter holder it occurrcd to him that onc tubc
which would enable the paticnl to breathe easily would be a wclcomc innovation.

Three differcnt sizcs of inhalation tubes are now furnished with Flagg's in­
tratracheal inhalation apparatus (Fig. 6o-61) which are designed to fit men
women and infants. By using this instrument the surgeon is able to apply the
principies of bronchoscopy and is assisted by the relaxation and control of the
reflexes.r~
+

tcred, rcquircs no elaborate apparatus, does not carry with it the danger of
cxplosion and is perhaps thc plcasantesl methocl far the patient. On the other
hand, deep narcosis by chloroform may have severe effects on the system, nameiy,
chloroform poisoning, expressed part icularly by edema ami necrosis of the liver
with dilatat ion and dim inution of the power of the heart. Unlike ether, chloro­
form does not irritate the respi ratory passages. Its use should not be forccd in
thc case oí struggling children. It is cont ra-indicat ed in the case oí patients in
shock or when shock is likcly to be produccd by the operation; also in alco­
holics or in patients with septic intoxication or in acetonuria. Chloroform is
not as suitablc for very Icngthy opcrations as are othcr anesthetic agcnts.

ANESTHETIC MIXTURES
The so-ca lled "A . C. E." mixtures which consist of one part alcohol, two

parts chloroform and three parts ether, or some moclification oí this formula,
have been very popular in Europe , the object being to countcract any tendency
to circulatory deprcssion from a too-concentrated chloroform vapor, The chief
objcc tion to this mixture is that the ingrcdicnts .do not vaporize at the same
ratc, the more volatile agent vaporizing first. The results of this method are
similar lo those of chloroform.

Although perhaps less dangerous than chloroform alone, the accidents at­
tributcd to the use oí thesc mixtures are numerous and they are less safe than
ether alone. Grégoire is partial to Schleich's inha]ation anest.hctic mixture admin­
istered through an Ombrédanne apparatus.

ETHYL CHLORIDE
The inhalation oí cthyl chloridc causes a very rapid loss oí consciousness

without exci tation. Hence, it may be uscd on account oí its rapid effec t before
the induction of general anesthesia by ether and this perhaps is its greatest
indication. It is only suitabl e for short operations because the margin of safety
between the stapge of surgica l anesthesia and a lcthal dosc is rather small. It
deprcsses 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 oí ethyl chloride is as dangerous as
that o! chloroformand its mortality rate is high. Death from this anesthetic
agcnt is due to respiratory failurc whicb prcc t..'<lcs cardiac ía ilurc. In any case,
its use is likely to be followcd by headachc, nausea and vomiting to an excessive
degree, in some cases,

Ethyl bromidc has the same physical effec ts as ethyl chloride and is uscd
as an anesthetic agent to a limi ted degree. Many believe it to be more objcc­
tionable than the chloridc. Both the chloride and bromide are inflammable.

NITROUS OXIDE
Nitrous oxide gas, with or without oxygen, is the anesthet ic of choice for

short surgical operations which neccss itatc J,:cncral anesthesia. It has all the
advantages but fewer disadvantages than ethyl chloride. There is rapicl 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
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prevent postoperative tenderness of the pharynx, apply oilcd gauze over
the tangue and take plenty of time to pack thc dry gauze.

If thc patient coughs persistently, withdraw the tubc one or two
inches. In sorne instances the airways may be obstructcd cven though
the tube is apparently properly placed. In such cases it may be with­
drawn too far with the patient's head extended ar the rubbcr covering
may have split permitting air to escape from the sidc of the tube. If the
patient sccms to be brcathing 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 thc trachca emits a quantity of blood or mucus upon suction, the
tubo is probably too small and thc pack in the pharynx displaced. This
may also be caused by a defect in thc rubber cover or to the ca.theter
having becn left in thc tube too long.

lf extubation is difficult, administer anesthcsia.
The tube is in the csophagus if thc paticnt breathes quietly with littlc

air coming through thc tube. A dry tube introduced during spasm of thc
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 thc finger tips, out of the mouth.

Intratracheal anesthesia eliminates the necessity far apparatus de­
signed to wann and hcat the ancsthctic vapor. It kceps thc field of opera­
tion free from exsuffiated vapor, as wcll as anesthetic.

Normal respiration is maintained and the carbon dioxide supply is
conservcd; blood and foreign matter are excluded. Light anesthesia may
be employed and artificial respiration controlled by simple methods. lt
makes possible the anesthetization through the nose and throat by ether,
gas, oxygen, ethylene, etc. The trachea is protected from externa} prcssure.
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 far plastic operations on the facc.

The chief advantages of this method are: it prcvents lung collapse
during intrathoracic operations; it is specifically indicated for intra-oral
opcrations (cxcision of the tongue, lower jaw and cleft palate operations);
far operations on the head, neck, trachea and larynx; in emergency opera­
tions 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 othcr hand, the disadvanta.ges are: a special, detailed knowl­
edge of the technic is absolutcly essential; expensive and complex equip­
mcnt is necessary; dcep anesthesia must be induced befare introduction
of the tube by the novice; intubation by direct vision is necessary; and
the intratracheal tube is present in the mouth.

CHLOROFORM
Any degree of anesthesia from analgesia to deep narcosis may be produced

by lhe inhalation of chloroform. It has the advantage that it is easily adminis-
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ing from acute infections. It does not give as much muscular relaxation as
ether and when this is nccessary its use may have to be supplementcd by ethcr
vapor. Patients whose respiratinn is nol too good ar whose cardiac aclion is
afected should get plenty of oxygen with the nitrous oxide. The objection to
mtrous oxide and oxygen anesthesia is that it requires a cumbersome apparatus
and generally must be administercd 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 anesthcsia 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 (vivcsthene; vinethenum) is useful in reinforcing nitrous
oxide-oxygen anesthcsia. It is highly volatile. One of its chief advantages is lhe
absence of nausea. It adds to the smoothness of anesthesia for cxamplc in thy­
roidectomics whcre nitrous oxide-oxygen is used. ll is oí much value in thoracic
surgery. It may be administered by the open method, preíerably admixed with
nitrous oxide-oxygen. Goldman's vaporizer is excellenl in its use. Avoid pro­
longed administration (efiect on Jiver).

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

PRE-ANESTHETIC MEDICATION
Many patients have an exaggerated dread of anesthesia and the anlicipa­

tion of passing through the ordeal flls them with fear, restlessness and anxiety
which very oftcn interferes with the easy induction of anesthesia. Within re­
cent years many methods have been devised to overcomc this condition by the
use oí medicaments tcrmcd 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 employcd. The patienl 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
farm the surgeon or anesthetist oí the progress oí ancstbcsia. Thc safely oí
the paticnt, which has already been mentioned, is the first requisite of anes­
thesia. Postopcrative nausea and vomiting are lrcquently increascd. Yet, in
sclcctcd cases Iam very partial to scopolamine-morphinc administered aboul an
hour befare thc patient is taken to the operating room (scc scopolaminc-morphine
ancsthesia, p. So).

Hypnotics derived lrom urca and alcohol which are used for pre-operative
medication as well as the anesthetic agent per se are lermcd basal anesthetics.

Salts oí barbituric acid are the most importanl urea derivalives in popu­
lar use. Phcnobarbital, allonal and barbital are uscd mostly as sedativcs. Sodium
amytal is considered useíul as a hypnotic, analgesic and anesthetic. The intra­
venous injcction oí the barbiturates disturbs the colloidal cquilibrium oí the
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blood; they should be administered orally. Thc only advantage o! th .
venous injection over the oral use is rapidity oí action. e mtra.

The barbiturates do not affect the heart and liver; they prod r
toxicity, but they may be responsitle for a mild form of hysteria. "" ""le
advantages gained from using barbiturates are that induction of anean.".h$""
rather smooth, rclaxation of the patient may be obtained sooner, gas anesth _,s
is more effective and the patient may be prepared sooner. The chief ¡,, "ha

h · h t fl · b"I" · · d • 0 Jcct,onsto teir use are that rellex excitability is increased; respiratory interfen
likely to accompany their use; complete anesthesia is almost impos,"""c is
tain and the interval duringwhich it is effective is too brief for satis±""
gery. There seems to be no satisfactory antidote to use in case oí an O y I ur­It is nol reliable unless used in conjunction with scopolamine or morph" verc ose,
surgery, lhercfore, its use is limited. me. For

Sodium Amytal
This is marketed in three-grain capsules. One capsule is usually gi

the patient the night before the operation and two or three capsules ar ve~ to
1 Í I d. h . í 1 . h h . e givena coup e o: hours preceding t e time or w uc t e operallon is scheduled. T}

patient goes to the operating room in a somnolent condition offering no resis
to the anesthesia. 1ce

Pernoctan
Pernoctan is slower in action than sodium amytal; its effects last lon

Large doses oí pernoctan are nol free from danger; it is recommended onl gr
hypnosis; the amount required to produce this effect is quite safc. y or

Avertin
Avertin (tribromethyl alcohol) is used quite extensively as a basal an ;­

thetic. ll was introduced by Willstaetter and Duisberg oí Germany oa.
Avertin is packed in 25 and 100 ce. containers after il has been dissolved i

amylene hydrate. It crystallizes in distilled water al a low temperaturc. A~
1o4° F. it decampases into hydrobromic acid and dibromacetaldehyde; the lat­
ter is an irritanl which may cause necrosis al the bowel. The dose varics lrom
.06 to 0.1 cc. (6o to 100 mg.) lo a kilogram; the maximum dose as a basal
anesthetic is 0.1 ce. per kilo (,., lbs.) oí body weight.

The equipmenl necessary far administering this drug consists of an empty
container with a stopper which will hold 5oo cc., a container o! distilled water,
a thermometer, a pipette marked in ces., a small rectal tube equipped with a
funnel, lubricant, avertin solution, Congo red, a droppcr ancl a glass receptacle
far tcsting purposcs.
Step 1. Weigh the patient and determine the dosage by calculating his weight

in relation to the drug.
Stcp 2. Heat the distilled water to 4o° C., add the avertin solution; shake well.
Step 3. Test onc ar two ce. 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 prcssure and time oí injection.
The usual rcaction from the patient takcs place in 5 to 10 minutes after the
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drug has been administered. Usually, a fceling o! drowsincss is quickly lollowed
by a deep sleep (in rare instances the patient becomes excited during the ad­
ministration of avertin necessitating the prompi administration oí a general
2nesthctic). Complete rclaxation now fallows; a pharyngeal tubc may be inserted
ami in some instances an exposure of the larynx may be obtairied. The patient is
prepared and if no response is elicited when the lowel clamps are applied, the
incision mar be made. Nitrous oxide or cthcr may now be administered to
complete the anesthesia. The surgeon should always be prepared lo do a
laryngoscopy and intubation .

\fter several hours thc patient regains consciousness in a very satisfactory
manner but until thcn 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 docs chloroform.

Fic. 63. Dickson Wright's splint for use in cvipa n anesthesia and other intravenous injcctions.
tHamilon Laily, Emergeny Surgery, John Wright and Sos, Ltd., Bristol.)

The chicf advantagcs oí this drug lie in the fact that it reduces mental shock
as well as irritation to the respiratorypassages. It does not cause as much vomit­
ing as do ether ar chloroform and makcs postopcrative medication unnecessary
due to the extended pcriod oí unconsciousncss.

The chieí objections to its use are its high mortality, depression of the rcspira­
tory and circulatory centers, acidosis, muscular rigidity, the neccssity oí constant
watchful nursing until the patient regains consciousncss 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 thc disadvantages offered by the drug. Its power
to induce anesthcsia without the knowledgc of the patient as well as its
use in acule pulmonary conditions which do not involvc the airways are
very valuable.

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

Evipan Anesthesia
Evipan sodium is a prcparation oí barbituric acid which disintegratcs

speedily after it is administcrcd. lt is marketed in powder form in ampules

which are accompanied by ampules oí distillcd water in which the powder is
dissolved preparatory to injection. It is injccted in the arm of the patient as
shown in Figs. 63, 64 at the ratc oí I ce. in fiftecn seconds; about 3 ce. is·
usually sufficient for a dose. The judgment oí the anesthetist must dictatc
the dose required for a givcn case. Dickson \Vright's splint is of value in ad­
ministering this anesthetic.

Comment: Evipan anesthesia induces a short, safc pcriod of analgesia
which is very desirable in bricf opcrations such as rcducing fractures,
opening absccsses, etc.

Te renaind'
Fic. 64. Three or 4 cc. of evipan sodium is injected at_1 cc. per Issecond5.,,, finergen

of the appropriate dose is injectd somewha t more quickly. (Hamilton Baile
Surgery, Joln Wrihit & Sons, LAd., Iristol.)

minutes·
It is not recommended in operations rcquiring more iban 15. trictlY

No premedication is used and the use of any form of barbiturates ""ere
contraindicated. In the case of abdominal operations, howe;;rÍrman-la
muscular relaxation is desired, Jarman and Abel recommend a "' ,j5o
Roche preparation containing omnopon, gr. 2/3, and scopolamme, gr. n th•
which may be given an hour before the operation to patients betwe•
ages of 16 and 7o. 1 Blood

Evipan anesthesia is contraindicated in patients who have 0

pressure or defective functions of the kidneys or liver.



When an overdosc of cvipan has been givcn, strychninc injcctcd in­
travenously is o{ value.

Commcnting on evipan ancsthcsia, Jentzer, Oltamare, Poncet' conclude as
follows:

The advanlagcs oí cvipan are:

1. Total absence of excitement at the beginning of ancsthcsia. Thc paticnt
goes to sleep physiologically wi thout the fear of the inhalation mask and
suífocation.

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

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

4. Complete postoperat ive amnesia, thus entirely eliminating psychic shock.
This is particularly valuable when the anesthetic must be repeated for
a numbcr oí sittings.

\Vith refcrence to its advantages over avertin the folloing may be inc1ucled:
• Minimal drop of blood pressure.
2. No incrcased vascularity in thc parcnchymatous organs.
3, Simplici ty oí adrninistration; bcttcr ascpsis may be practiced. It is less

distrcssing and affords an opportuni ty to inject fractional doses.
4. More prompt awakcning as comparcd with cther.
5. Complete anesthesia wi thout prel im inary medication.

Scopolamine-Morphine Analgesia

My experiences with so-cal led "wilight sleep anesthesia" (hyoscine­
morphinc analgesia) have convinced me lhat its judicious use is to be prefcrrcd
and ccrtainly is followed by better results than with basal anesthetics thus far used.

Thc ancsthctic action hcrc ariscs from thc synergistic cíí ccl oí scopolaminc
and morphine. The patients are carefully examined particularly with reference
to thc cardiovascular ancl renal apparat us. Thcy are preparcd the day before
operation and are kept in a darkencd room with absolute quiet enforced. The
cxtcrnal auditory canal is plugged with cotton.
Step x. Thrcc hours befare opcration a dosc of 1/1oo gr. scopolamine and 1/6

gr. morphine are injccted subcutancously.
Stcp 2. The dose is repeated , hour before the operation.

This dosagc is used in patients between the age of fiít een ancl sixty ycars.
Thc dose is decreased according to the agc of tite patient. In thosc oí scvcnty
and over, x/1.00 gr. oí scopolaminc is uscd-not more than two doses. Thosc
patients who have not rcached thc agc oí fiít ccn are not given scopolamine.
This form oí ancsthcsia is supplemcnted by nitrous oxide-oxygen or cthcr, or a
mixture oí both, clcpcnding upon the type of the case and indications or con­
traindica tions in thc respective paticnts. Chlorofarm is banishcd from our
work. Thc method is not usccl in obstctrical surgery.

To obviatc postopcrativc acidosis and relieve the dryness of the oral mem­
branes and thirs t as wc11 as to rcplcnish thc vascular system with fluid, thc
'Pree Medicale No. 33-15, April, 1934.
Mar Thorek: Clin ical study of one thouand caes of scopolamine-morphine anesthesia. It

Mfd. Jour. June, 19:1.

paticnt is givcn, dircctly befare he is put to bed, an entcroclysis oí 3 quarts of tap
water at aboul IOO dcgrccs F. to which 4 drachms oí sodium bicarbonale have
been added; in shock, the addition of sorne brandy is advisable. It gocs with­
oul saying thal when opcrations 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 omit ted and venoclysls substituled. To avoid
cxcessive cHstcntion thc co1on tube should ncver be introduced higher than 3
inches in the lower bowel. This is impcrativc.

Comment. Scopolamine-hydrobromide-morphine anesthesia, supple­
mcntcd by gas or cthcr, as rcquircd, is a distinct advance in narcosis, and
with expzrienced supervision, perfectly safe.

Thc failurcs of carlier obs:rvcrs wcrc duc to rcliancc on scopolamine
cxclusively as a means of inducing narcosis. Thcrein lies the dangcr; and,
recognizing thc dangcr it can b: forestall ed. Chloroform should ne-ver
be uscd asan adjunct to scopolamine; nitrous oxide and elher should be
givcn preíe rence.

The advantagcs of this m:thod of ancsthcsia are:

t. Suppression o( operativc íear in thc patient.
2. Absolute loss of consciousncss.
3. Amnesia as to prcparation, etc., incidcnt to the opcrative proccdure.
4. Continuation of slecp four to cight hours aftcr the opcration is com­

plctcd.
5. Elimination of postoperative nausea, vomiting and the hannful
straining incidcnt to it.

6. Complete rclaxation of thc víscera and minimizing the incidencc of
such unplcasant complications as pneumonia and shock.

Thc mcthod should ncvcr be cntrustcd to the untrained and th: sur•
gcon shouid supervise and direct thc procedurc. Occasionally the respira~
tions will l:c found to drop to six or evcn four per minute; but, inasmuch
as thc scopolaminc is rapidly climinatcd by thc kidncys, no ill results will
follow if thc glottis is prcvcntcd from obstructing respirations during the
period of complete ancsthesia. No complications wcre obscrvcd in our
series of about rooo cases, and the method was found to be a most excellent
onc. It is our bclief that as an adjunct this method possesses a great many
advantages over the usual mcthods which are practic cd today.

ETHER-COLONIC ANESTHESIA

This procedure was suggested by Pirogofi in Russia. J. T. Gwathmey popu•
Iarizcd and improved the mcthod in this country.

Complete surgica l anesthesia may be obtained by pl:icing a mixture ol
cther, oil and paraldehyde in the rcctum of the patient one hour before opcration.
This form of anesthesia is indicatcd in operations about the head. A chlorctom:
suppository and hypodermic inject ion of morphinc should precede the adminis­
tration oí this ancsthctic mixture.

Gwathmey's Tcchnic. Thc paticnt's bowels are kept at rest for 36 hours
preceding the operation. The night preceding the operat ion the patient may be
allowed tea and toasl for suppcr. An enema is given two hours Jatcr, followed
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Magnesium su lph ate, C.P. r.x(a Gm.)
Morphine sulphate r,1/6(o.oros Gm.)
Novocaine r.s'6(o.o5Gm.)
Aq. dist. ad mxij(ac.)

to be repeated twice at 1s-minute intervals (Gwathmey).
After the last injection, start a Murphy drip of 8 ounces (240 cc.) of a 6

per cent glucosc solution with 4 drams (a6 cc.) of ether (a5 to 3o drops per
min.).

by lwo tap-water enemas 2o minutes aparl. Complete colonic irrigation is essen­
tial. Two hours prior to the opcration, a low, cl car water enema is given.
Wherever possibl e walking is cncouraged. Thc cars of the patient are pluggecl
with cotton, the face covcrcd with a towel and thc room darkencd.
Step 1. Place the patient in the Sims' position one hour bcforc operation.
Step 2. Exclude the air from the rubber tubing and catheter to be used, by fill­

ing them with warm oil to the funncl.
Step3. Insert the ca theter 6 to 8 inches in thc rectum. Permit any fluid or fecal

matt cr to drain out by lowering the funnel . Refill the funnel with oil ami
exclude all air.

Step 4. Raise the funnel and pour in thc retention enema mixture (warm) con·
sisting oí:

hen the operat ion is over, this solution is <liscontinued and 1 ,ooo ce. oí a
6 pcr cent glucose with I dram Lugol soh1tion is begun and carricd on until it is
all used.

The chief advantagcs of the method are:

I. lt is not deprcss ing.
2. It is easicr; it is not neccssary to flush thc colon aíterwards.
J. Lcss cther is employeci.
4. The patient receives stimulation throughout the operation.
s. The anesthetic state continues longer than when 4 to 6 ounces oí ether are

used.

THREATENING DEATH UNDER GENERAL ANESTHESIA

A compctenl ancsthctist mana.ges to have within easy reach at ali times,
an emergency kit conta ining (a) adrenalin solution, (a) alpha-lobeline (a/6 gr.),
(3) a Ricord syringc with hypodermic necdlcs an<I (4) carcl iac puncture needles3' in. in length.

Emergency rcsusci tation is resortcd to in asphyxia:

, . The rcsult oí rcspiratory failure (blue asphyxia).
2. That due to cardiac failure (white asphyxia).
Type I is comparativcly simple to overcome.
(a) Clear the airways.
(a) Pull the tangue fonvarcl.
(3) Administer oxygen; resort to
(4) Arti ficial rcspiration ami finally administer
(;) An intravenous injcction oí alpha-lobcline.

This is usually followcd by the clcsired result.
Stretching of the anal sphincter is oíten uscd in thesc cases ií théy <lo not

readily respond to other methods.
Type 2 is a serious complication requiring prompt, competent aid. Treat­

ment consists of

(a) Arti ficial respi rat ion (Figs. 6-7-8-9-10).
(a) Hot packs about the prccordium.
(3) Intracardiac injection of adrenalin and
(a) Cardiac massage.

carried out in the order given for fully twenty minutes after the heart has
apparently failcd lo function,

Comment: Fundamental 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 cxpired, but all efforts
to inspire drive the va.lve more firmly into its seat.

The bcst way to eliminate it is by direct laryngoscopy (Fig. 65).
With the patient on his back the direct J.,ryngoscope is inserted back•

ward until it touches the back wall beyond the tangue. Then by a lifing
motion the head o( the patient is hung up on the cylindric part of the
instrument. This brings the tongue away from the back wall of the throat,

Paralhyle
:drams (8cc. )

(8c.)
, " (8 ce.)

OilEtker
t. 4ounces(zocc.) z ounces (6occ.)
2.5 " (a5oc.) 3, (z5cc. )

or 3.6 (18oc.) 3 (oocc.)

This stcp should consume from 15 to 2o minutes.
Stcp 5. Now clamp thc cathetcr below thc glass conncction so that no air es­

capes. Excrl pressurc on the perineum with a towel far 15 minutes.
Gwathmey admonishes that great gentleness should be observed in ali

manipulations and carc should be taken to keep the patient quiet at all times.
Becausc this proccdure is more of thc typc oí an analgesia th:rn ancsthcsia,
a fcw drops oí cther, nitrous oxide or cthylenc may be uscd to quict thc patient
wherc ncccssary-nevcr to induce anesthesia.

Dangcr Signals. Slight cyanosis, dulled Iid-reflex ancl stertor. Upon their
appearancc, support the lower jaw ar insert a breathing tube. An important
fcature is thc ability to clistinguish betwecn analgesia with unconsciousness
(usually associatcd with colonic anesthesia) and surgical inhalation ancsthesia
with automatic respiration. The superimposition of a third stage inhalat ion anes­
thesia on a light colonic anesthesia will result in the patient passing into the
fourth or danger zone promptly.

Aftcr thc patient is returned to bed, siphon off any residuc in the rectum.
F lush the colon with warm water thoroughly. Following this, 3 to 6 ounces of
warm black coffee are instilled and the tube is wi thdrawn. No nausea, vomiting
or pain accompanies the final awakening since analgesia continues for sorne
time after consciousness has returned.

Hazleton's technic utili zes very little ether, anesthesia being brought about
chiefly by morphine and magnesium sulphte.

Prepare the patient the samc as abovc. An hour bcfore operation, inject
intramuscularly I ampule of



F1c. 66. Spinal anesthesi. It is es.
sential that one is oriented as to the
positions of lhc anatonuC'al structun:s con­
cerned in spimal anesthesia. The upper
transverse w h i t e lines correspond to th

<.#r%a!
white dotted line corresponds to the angles
of the scapula, therefo re, to tlu.· ith dursnl
v e rt e b ra. The c r e s t o f the ilia a r e r e p ­

rcseutcd h>• the lowcst dottnl whitc lim·
thcrdorc, thc 4th lumba r interspace (after
·Dogliotti).
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Although these advantages are reat and conceded in the hands of thog
thoroughly competent and familiar wi th the technic of its administration, ;
must be remembered that the administrat ion of spinal anesthesia requires
accurate and very precise technic for uniform results. Accidents in th
appl ication of the technic or of the physiologic actions involved, are Jess capnblc
of being remedied than in other rnet_hods of
inducin¡: anesthesia, and are more hkely to
be the cause oí a fatality. The surgeon per­
forming the operation, who must accept re­
sponsibility for the anesthesia, is more
likely to be blarned for a fatality when
:-pinal anesthcsia i~ bcing used thnn_ whcn
anything goes wrong under general inhala­
tion anesthesia. It is said thnt in a very
small percentage of cases, spinal anesthesia
has uccn íollowed by more or less perma­
nent paralysis oí thc Jower limhs, oí the
bladcler or of the anus. This I cannot sub­
stnntiatc s being quite correct from a
rather large series of personally observed
cases (our lnsl series, 35o cases). More or
less unpleasant bladder symptomshave fol­
lowerl the use of tropacocaine-hydrochloride
in my hands ami in those oí Dr. Phi!
Thorek, bul thcsc were of transitory na­
ture. One rleath resulted at my hands from
thc use oí spinocainc.

Aíter an orgy oí tria! with ali sub­
stances recommended for spinal ancsthesia,
I have returned to novocaine or one oí its
refined allies (procaine crystals or nco­
caine ).

Spinal anesthesia may be employed in
the case oí patients with high bloorl pres­
sure or for those who have renal insuffi­
ciency; but it is not suitable for those with
Jow blood pressure or who are in a state of
shock. Neither should it be employccl for
those with sepsis or those who are running
a high temperature, in the case oí restless
children, nervous individuals or those affiicted with cerebrospinal lues.

Although, theoretically, high spinal anesthesia may be employed, yet the pos­
sibility oí cerebral, cardiac and respiratory complications contraindicate sud,
attempts. ( Fig. 66).

The most convenient place for injecting the dura! sac is generally through
the space between !he third and fourth lumbar vertebrae. I rarely inject higher
than the second lumbar intcrspace. Gravitation plays a very important part in
the movement oí the fluid within the subarachnoid space. A fluid oí light or

REGIONAL ANESTHESIA

SPINAL ANESTHESIA
Spinal anesthesia is a íorm of regional anesthesia used espccially for opera­

tions upon the lower abdomen and 1ower extrcmities in paticnts who are for any
reason unsuitable suhjects íor general ancsthesia. This method affords complete
frt't'clon1 from pain hut not írom pressurc sensation in the opcrativc field: thc
tissues are absolutely relaxed; the intestines are contracted and do not obtrude
upon the ahdominal incision: expulsion oí ílatus or other contenl oí the bowel
is stronly stimulated; there is no toxic action from the anesthetic substance on
the brain, liver, kidneys, or lungs and there is no irritation oí the respiratory
trarl.

regardless oí the method used . it is necessary to see that the tangue 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: direct laryn­
goscope; 1 bronchoscope, 5 mm. by 3o cm. of full lumen aspirating pattern;
1 tank fillcd with oxygcn contain ing i3 5 per cent mixture of carbon dioxide;
1 piece rubber tubing, about 4 ft. long attached to the tank outlet.

GENERAL OPERATIVE CONSIDERATIONS

allows air to get down back of the tongue into the larynx, and eliminates
the deadly lingual check valve. h h

Tho bronchosc~p• is introduced into the larynx and trachea throug 1 ,°
laryngoscope. Do not connect the oxygen tube to the bronchoscope until
after the oxygen prcssurc has been regulated . in order to avoid a heavy dis­

charge of oxygen. - e
Aspiration oí secretions through the laryngoscope or bronchoscope pre­

vents the patient drowning in his own secretions. . .
lf means for direct laryngoscopy are not at hand. artifcial respiratron

is the alternative. The best method being the prone-pressure method but
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heavy specific gravity may be employed according to the circumstances, and its
difiusion in tbe spinal canal fairly well conlrolled. Supposing the canal empty,
the solution will run downward and collcct distally in the sacra! region when the
patient is placed in the dorsal position.

1l1e armamentarium net.."Cled .far lhc induclion oí spinal aneslhesia includes
a spinal trocar ami cannula (Fig. 67) with a sharp point, a glass syringe oí 5
ce. capacity to fil the cannula, a hypodermic syringe with a fine needle, the se­

lected anesthetizing fluid and a small quantity of ¼ per cent novo­
caine for cutaneous anesthetiz.ation.

Commenting on Spinal Anesthesia Complicated by the Break­
ing of the Spinal Puncture Needle, Emest R. Anderson concludes1
that

"Semi flexibl e need les made of a good quality steel should be
used. The need les should be properly caree! for to keep them from
rus ting. AII needles, befare their introduction. should be testee! with
the stylets removed. Care should be taken to prevent any move­
ment oí the patient when the need le is in situ.

"When a spinal puncture needle breaks, leaving a segment em­
bedded, the site oí the punciure should be localizecl. The patient
should be infonned of the breakage and the broken needle removed.
The localization and the removal of the segment are aided by pass­
mng a second spmal puncture needle and by taking anteroposterior
and lateral X-rays."
. (a) For operations in the upper abdomen, the second lumbar
mterspace is selected;

(b) For lower abdominal operations and the lower extrcmities
!he second or third lumbar interspace:

(c) For the genital region, the third or fourth lumbar interspacc
is best.

Failure to obtain ancsthesia occurs in írom 2 to 4 per cent
of cases. Tbis may be due lo failure lo enter the spinal canal or to
imperfect entrance, to t.oo rapid injec.tion, to insufficient diffusion of
the anesthetizing fluid or lo obs truction oí tbe spinal canal by a
twnor, etc.

The danger signals in spinal anesthesia are gulping and nausea,
which precede a precipitate fall in blood pressure; this is usually

r-,o. <,¡. due to cerebral anemia and should be combated by Jowering the
?},$,/' "" head and chest. Respi ratory distress is denoted by cyanosis and
,11,.,,. s.hallow breathmg: 1l should be combated by respiratory stimula-

. llon ~•th?'15. Regurgitation vomiting may drown the palien!. Ces-
sation of heart action is always fatal if it exceeds 7 minutes in duration; if it
occ urs, it calls forcardiac massage, intracardiac injection of adrenalin, or both.

Technic. (Figs. 68, 69, 70). The night before tbe operation sodium amytal
is administered. On the morning prior to taking the patient to the operating
room, administer hypodermically 1/1oo grain of byoscine hydrobromide and J/
grain oí morphine sulphate. Hall an hour before the operation administer 3
grain of ephedrine subcutaneous ly and immediately after the injection of !he

' Te Jura!-Lanct, Minnapolis, Nov. 15, 1935.

anesthetizing fluid inlo thc subarachnoid space injecl (subcutaneous ly) seven
and one-hali grains oí caífeine sodium benzoate. In children, the enfeebled
and in !hose suffering from shock preoperation sedatives should be omitted.
Step 1. The palient is made to sil upon the side of the operating table well back

from the .edge with his elbows al his side and the forearms crossed in íront
oí the abdomen. The head is then tilted íorward until the chin touches the
chest. The patient is held by the assistant's leít 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 oí the fourth lumbar vertebra. The usual point of injec­
tion is just above this line.

1~
-----------

~ 7 JI --·,F16. 68. Proper position i which the_asistant places patient for administerin Pi",",
2sía or lumbar puiicture. The vertical line connets the anterior superior spinous pro "

te ring denotes the interspace betwcen the tbird and fourth lumbar vertebrae.

Step3. The syringe, piston and the needle which have been sterilized by boiling
for len minutes in distilled water \vithout alkali are made ready for use.
While the needle is being introduced a certain sense oí resistance is fe!~
which is followed by a sudden "pop" indicating that the needle has entere
the subarachnoid space.

Step 4. Aout 1s drops of cerebrospi mal fluid are permitted to escape i""
ampule containing procaine or novocaine crystals. These are d1ssolved
aspirated from the ampule into the barre! of the syringe and thence trans
íerred via the needle resting in situ into the subarachnoid space. Tl
reater the pressure at which the solution is introduced the higber will be
the leve! oí anesthesia. By barbotage is mean! the aspiration and reintro·
duction oí the anesthetizing fluid into the subaractmoid space. This rnay. bt
repeated two or three times; the oftener it is repeated the greater the diffuslo"
oí the anesthellc fluid, hence the higher the level oí anosthesia.
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ORIENTATION
This part opens with a consideration oí the surgery of the scalp and peri­

craniurn and is succeedcd by a description of surgical opcrations of the skull
and its contents. Whi le neurosurgery is a highly sp zecialized branch of surgical
endeavor, the general surgcon, 1 belicve, should be convcrsanl with emergcncics
that may arise in this connection ami he must be prcparcd to treat these. On
the other hand, the student ami general surgeon alikc s.hould be acquainted with
thc principies undcrlying the tcchnic of elective surgical operat ions of onc kind
or another which require specializd skill so that they may in consultation with
the neurosurgeon intelligently evaluate the problems involved. In this com­
paratively ncw ficld of surgical endeavor the strides made under the leadership
oí Harvey Cushing (1869- ) and his pupils in this country, von Bergmann (1836­
19o7) 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 ancl
thc constnnt improvcments as notcd in contemporary literature, promises even
greater achievements as lime gacs on.

In Chaptcr 9 thc Surgery of thc Ear and Adjacent Structures is discussed.
Thc general surgcon is frequently called upan to do emergency operations on the
mastoid proccss. It is his duty to perform these in an ernergcncy and wherc no
spccializ~d hclp is at hand ancl in so doing he must be conversant with the compli­
cations oí middlc car discasc and how to conduct himself in thc facc of such.

From the apparently simple carbuncle oí the upper lip that may, and on
occasion does cost the paticnt's lifc, if improperly handled, the various fonns oí
fractures, the manifold typcs of surgical treatment designed for affeciions of the
trigeminal nervc and thc Gasscrian ganglion are included in thc scope of Chapter 1o.
The operations for thc v;uious afíections of the accessory sinuses, and diseases
of the tonsils are thc subject of discussion in Chapter u. This is followe<l by a
considcration of thc surgery of the lips, tongue ancl lymph nocles, thc surgcry ~í
which has become standardizcd in sorne cases and undergone changes and modi­
fications in others.

Thc surgcry of the salivary glands (injuries, infections, calculi, neoplasms,
fistulac) are accorded .~onsideration from thc practica} point of view ancl the
various surgical methods now in vague to remcdy thcse are described. Just as
thc general surgcon is subjcct to call to perform emcrgcncy opcrations on the
car so must he be prcparecl to invade the orbit and eye should such occasion arise.
He may also choose to practice elective surgical procedures here, provided, o
course, bis dextcrity, knowledge and preparation in this field of endeavor are
adequate. Under many circumstances, the scalpel is forced into his hands, par­
ticularly when no specialist is available. This holds cqually true in surgica1 affec­
tions oí the nose (Chapter 16). The Surgery oí the Neck (Chapter 17) embraces
descriptions of the surgical management of simpler conditions such as burns,
and scars oí thc ncck to the more scrious affections such as cellulitis, Ludwig's
angina, injuries to the neck, emergency tracheotomy, operations on the thyroid
gland, the parathyroids and thymus, laryngotomy, laryngectomy, thyrotomy,
brancbial cysls, thyroglossa l sinuses, tumor of the caroticl bodies, et.e.

CHAPTER 7

SURGERY OF THE SCALP AND PERICRANIUM

INJURIES
WOUNDS OF THE SCALP

Step 1. Shave thc afíectcd arca. Cleanse it thoroughly by washing with green
soap ami water íollowed by bichloride solution (t:1000), ether and, bstly,
with tincture of iodine. ·

Step 2. Remove all foreign materials from the wound. Attend to bemosta.sis.
Temporary hemostasis may be obtained by surrounding the head with a rub­
ber band, bandage, etc. as shown in the illus tration (Fig. 90). Crushed ed~es
oí the wound should be excised. Individual bleeding vessels in the scalp
should be sutured. Do not use ligatures-these will slip off; use sutures oí
catgut. Approximate the lips oí the wound with interrupte<l sutures (silk­
worm gut or silk) (Fig. 91). Dress . Inj<-ct antitclanus serum.

A VULSION OF THE SCALP

hile rare, avulsion of the scalp does occasion.:tlty occur in indus trial plants.
Step x. lf the avulscd scalp can be locatcd, clip the hair, cleanse both surfaces

(bichloride 1 :1oco, iodinc, peroxide, etc.) ancl replace it onto the dcfect on the
skull after the latter has becn thoroughly cleansed and hemostasis has been
altended to.

Step :z. Fix thc scalp in position by intcrruptcd sutures. Providc far adequate
drainage. (Fig. 92.)

TUMORS

MENINGOCELE AND ENCEPHALOCELE

This condition is represented by a congenital globular tumor usua.lly situated
in the occipital region (pos terior fontanelle). It occurs befare tbe occlus ion oí
the fontanelles and consists oí a protrusion oí tbe meninges or tbe brain and is oí
variabl e size. (Figs. 93-94.)
Step r. Shave the head and render it aseptic. Outline a cutaneous flap leaving

sufficicnt tissues to cover the final wound.
Stcp 2. Extend the incision through tbe scalp ancl fasciac of the nec.k down to

thc dura mater. Separate the flaps careíully from the dura. Isolate tbe sac
carefully and'·make a small opcning in it to avoid too rapid an onrus .b oí
cerebrospinal fluid.

here the orifice isvery small a ligature is madc to cncirdt¡ the nt"Ck oí
thc sac. Supcrimpose a pursc--string suture thus burying the ligature; over
this another longitudinal suture is placed.

Step 3. Fashion sufficient fascial skin flaps to allow far propcr appro:<imation;
exc<-ss oí skin should be trimmed away. U'se silk or Michel clips for tbe
skin closure.

IIIT



SEBACEOUS CYSTS (WENS)
Step 1. Shaw an,i prep;1re tlie $kin aseptically: l"sc local infiltration anesthesi:i

! , to 1 per cent novocaine) injected around the cystic tumor.
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· If the cysl is infected and suppuraling it should be treatecl too
(drainage). \Vherever possible, it is better lo excise it thoroughly:s ,ª11 absccs_,
the infected tegumentary structures surrounding it. ogether with

A
~

Fc. 93. Occipi tal mc:1i11goccl\!: A. dottcd linc inc.Iicatt:s tite arca of rcsc r
interal membrane oí the cyst. B, cross_section showing reduction of the ceré.,¡"of the
1m·asm~llon of the collarette, the umbilicus of which is closcd with two sutures. honua anti
snp,:rfic,al suture of skin with clips (aftcr Doycn), 1:cp :u1d

ANGIOMA OF THE SCALP

Frr., 94. Mcningocclc. (Cour-
tcsy o( Dr. Francis Lederer, Univer.
si ty of llinois.)

Fc. o, Rpair of scalp wound.

Fic. g:!. P:i.rti:il avulsion oí solp with fracture. Skin grahing. Rcco\'cry.

Step z. Incise the skin o,·erlying 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. 95.)

\Vhen nevi of the scalp require removal by operation, the incision should b
mad~ sufficie~tly far. from the nevus so that hemostasis may be easily effecte,~
Rapidly growing angiomas which penetrate the subcutaneous tissues or threat
hcmorrhage call for prompt operation. Angi- en
omas over the fontanelles often communicate
with the longitudinal sinus. Radical operation
should here give way to other measures (ra­
rlium l.

Ca,·ernous Angiomas which tend to pene­
trate the skull should also be treated by ra­
clium or clectrocoagulation; or by subcutane­
ous ligation, ií surgery is decided upon.
Step ,. Arm a full curved needle with cat­

. gut. Pass the needle through the entire
thickness of the skin for about r to 1/
cm. down lo the pericranium.

Step 2. Remove the full curvcd and substi­
tute a semi-curved ncedle. \Vith this pass
the suture from the point of emergence of lhe needle back to its point of
cntry, immcdiately under the skin. Tie the suture tightly.

Step 3. Repeat this all around the nevus until practically cvcry vessel cntering
or leaving the tumor is controlled. Each suture should ovcrlap to sorne extent
into the territory controlled by the next stitch.

CIRSOID ANEURYSM OF THE SCALP
Operation for cirsoid aneurysm of the scalp is clone 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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:i\IALIGNANT TUMORS OF THE SCALP
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Fc. • Cirsoid aneurysm of thc scalp. (Courtc:sy o[ Dr. R. \1/. )fcNc:ily.)
. . . 'tal rcgioll

ínopcrable. The lymph vessels oí the posterior part of thc pariet_o-occ•;! n of the
drain into the mastoid group oí lymph nodes lying_on the mastoid P%!""!",} Regio
slernomastoid muscle. Thesc may be extirpated with facility. The occmp

Anatomic Considerations. The lymph vessels of the frontal, and the anterior
part of the parieto-occipital rcgions, drain into the parcitid lymph nodes which are
situated mainly in the parotid region; thcir rcmoval involvcs thc removal oí thc
parotid gland. Carcinoma oí thc scalp with mctastascs into the parotid is usually

. ®
Li¿ti n of oceipitl temporal aa.

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 vcssels
should first be isolated and doubly ligated before being divided. When

Ftc.. 9,5.. )íultiplt: stbaccous cysts (íounccu) of the scalp. (Lexer.)

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

Step 2. Rcflect the flap from the cranium. This step rcquires thc use of numer­
ous ligations because of the free anastomosis with the deep vessels.

Step 3. Place a auze pack between the flap and the bone. Replace tbe flap over
the gauze. (Ilryant). Apply dressing,; and bandage.

Stage I1
Step. ,. Aíter threc or four days remove tbe dressings and excise the tumor.

The resulting thrombosis in the blood vessels of the tumor and the loosening
oí the contiguous connective tis.sues, lhe result oí edema, now facilitate the
excision oí thc tumor which shoulcl not be done al the first sitting.

Step z. Replace and suture the flap into position. Dress the wound.
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is drained by two avcnues. From thc lateral part, the vessels unite to form a sin 1trunk which courses downwards to a point under the stcrnoclcidomastoid muscle a~~
herc cntcrs onc oí thc externa} nodes oí the sternomastoid group F h .
surface thc lymph vessels coursc to the occipital nades. · rom t,ae me::Hal

The surgical principles underlying operative procedures here are the c:am
as obtain elsewhere, viz., a 1e

1. Free excision of the tumor.
2. Rernoval oí the lyrnph vcssels and nodes draining the aff 1 ¡ ·h

cvcr possiblc. • ce ce area, w ten­
3. Follow up by radiation.

Tcchnic , Carcinoma Being Frccly Movablc

Step 1. Excise _the tumor thoroughly in heahhy tissue down to the bone.
Step 2•• If po~s1blc, cov~r thc rcsulting dcfcct by underrnincd or mobilizccl flaps.

If impossible, permit the wound to granulale and Iatcr do a skin graít or
plastic operation.

Carcinoma Bcing Adhcrent
Stcp , . As above.
Step z. Chisel away the external table oí bonc uncJcrlying thc involved arca.

Whcn the Diploc Has Been Encroachcd Upon
Step ,. Rcmovc the cntirc thickncss of thc skull, freely.
Step z. Cover the resulting defect by the Müllcr-Künig proccdurc. In instanccs

where the so-called silent areas of the brain are also involved (frontal, occip­
ital), not only the dura but porlions oí lhe cerebral cortex may also have
lo be removed.

CHAPTER 8

SURGERY OF THE SKULL AND BRAIN

INJURIES OF THE CRANL\L VAULT
SCALP WOUND WITH POSSIBLE FRACTURE

Stcp I. Enlarge the wound. If only a fissure is seen in lhc bonc and the oppos­
ing siclcs are in good alignment, treat as an ordinary scalp wound.

Stcp :z. lí forcign material (hairs, dirt, e.te.) are within the fissure, enlarge the
opening with chiscl or rongcur. H this offors diíficultil's, drill a hale on either
sidc oí the crack and chisel away a strip oí bonc along lhc ÍI.i5Ured line, on
either side. Thoroughly remove foreign material!

F. 97. Multiple fractures of the skull causinz no symptoms. The patint was beatn
over the head with the butt of a revolver during a loldup, No los oí consciousmess but evere
bleeding from the scalp. Ater remaming in the ho spital for ne day patient insisted un leaving
!llating he fclt pcríeclly wcll. (From Author's Scn ·icc. :\U:\'rican I-Jo,¡1i1:.I.)

Step 3. Look far injuries oí the dura or hemorrhage; deal with the::e, ií prcscnt,
accordingly. After completing the operat ion, close the wound; drain. Anti­
tctanus scrum.

SIMPLE FRACTURE WITH DEPRESSED BONE

Figure 97 shows decp and multiple fractures of the vault of the cranium
which clid not produce any symptoms. Occasionally multiplc fractures (Fig. 98)
may be treatcd cxpectantly, provided the paticnt can be kept under strict observa­
tion.

\Vhcther symptoms are present or not thc deprcssioQ, particularly if marked,
should be clcvated and the subjaccnt structures relicved from pressure. The in-
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ner table is almost always more extensively <lamagcd than clinical signs would
indicate. (Fig. 99.)

lf operation is dccidcd upon, however, the depressed fragment should be
dclivcred into place by introducing a bone elevator (Fig. 1oo) into a fissure or
an opcning, madc by meaos of a burr or drill to gain acccss to the depressed frag­
mcnt, and libcratcd; or, an ostcoplastic flap dcsigncd to havc thc depresscd bone
in the ccntcr may be m:1dc. \Vhcn thc flap and bonc are turncd downward, digital
prcssurc or light blows from a hammcr will bring the depressed bone into normal

A

B

Fic, 1oo, Method of elevating bone fragments in depressed fracture oi the skull.

D

e

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 arr ow indicates the
force applied at the_pomt of contact, and the lines r-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 oí
contact produces a depression of both the outer and inner tables, and espec ially of the inner
table, as shown by the divergence of the lines 1-3 and z-4; C. the inner table may fracture and
a ír.igmcnt 111:1.y be de¡irc:ssed, and yct thc: outcr tabl.: nuy n:111:1.in int:1c1. 1:ithcr dcpre.s.sed or
as illustrated here, in its original position; D. a complete depressed fracture occurs when the
force applied is sufficient to cause a fracture not only at the point oí con tact but alo at the
marg in of the depressed area , the line of iracture of the inner table is always beyond thut of the
outcr table. (After Sharpe.)

F. o8. Depressed iracture oi skull.

alignmcnt. The surroundinrr areas are now inspected for bone spiculae, foreign
material or intradural hemorrhage and the flap is replaccd. Thc wound is then
sutured in place and a small drain inserted.

COMPOUND COMMINUTED FRACTURE

Step ,. Exposc the fraclurecl area.
Step 2. Drill holcs on either side of thc injurcd bonc.
Step 3. Remove fragmented bone. (Figs. 101 and ro, .)
Step 4. Irriga te with hot normal saline solution, washing away. debris, blood

clots and forcign material (see commenl). If the dura is torn, clcan it and
suture the rent. It is safor to drain than not to drain. Deíects in the dura
that cannot be repairecl should be covercd with sorne aseptic material (foil,
cargylc membrane, rubber, etc.) or somc duraplastic may be resorted to.
Injurcd sinuscs should be packecl.

Step s. Attend to hemostasis. Fragments of bone, if nol soilecl, may be clcansed
and replacccl, provided tbe dura is lntact. If not, rcpair the dura; discard
the bone fragments.

Step 6. Closc the wound.



F c. 1 o 3 . Cushing's tripod incision f o r w o und of t h e s c al p w i t h loss o f s u b s t 3 n c e .

F1c. 104. Snmc incision. \Vound suturc<l.

lII;
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PENETRATING WOUNDS OF THE BRAIN
Stcp 1, i\fake a Cushing tripod inc_ision (Figs .. 103 and 104!·
Step 2. Remove the area of cranial penetration en bloc instead of piece#,,

Dore four boles with a burr or very small trephine outlining a quadr al.
arca on the outer boundarics oí the involved cranial space. angular

Step 3 Vith the aid of a Gigli saw remove this square oí bone carrying th
penetrating osseous wound. Trim aay the lacerated edges of !he dura. e

F1c. 1o5. Removing fragments in pcnctr.:iting wounds o( brain by suction (Cushing).

Step 4. Pass a rubber catheter clown to the depths of the wound; do not explore
with the finger. The distal cnd of the cathetcr is attached to a hand suction
bulb or an aspirating syringe through which loose particles oí detritus are
aspiratcd or washed away (Fig. 1o5). Do not attempt to remove bullets
unlcss frecly acccssible.

Step s. Close the wound. Drain.
Comment. Bullets entering the cranial cavity may produce death, a

great deal of mischief or remain inocuous: ali depends on the location of
the missile. A flat x-ray plate (Fig. 1o6) does not give sufficient infonna­
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.

Surery ol

F1c. 102

Frc;, 104FIc. 103
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Fic 1ot
Fe, 1g . .Jiu e rain obstas, snin«rs of bg5"""?#a.

Removal of splintcrs oí bonc from br:un subst:mcc..(~r. \ - •
the Brain and Spinal Cord, F. J. Rebman Publishin Co.)

cerebral structures. A wise rule to adopt in cranial fractures, whether de­
presscd or not, is: When in doubt, explore!

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

Fic. 102

Comment. At ali cost, make sure that nothing is left behind inht~e
wound that may invite disastrous results. U in doubt, make a trephtne O e
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CONCUSSION OF THE BRAIN
Do not rush the patient to the x-ray room. Gel him out of shock first. After

shock is combaled, gel stcreo-x-rays to ascertain tbe presence or absence of
fracture and its location. ·

Masterly inactivity-so aptly expressed by Hamilton Dailey-should be tbe
slogan. Good nursing is here superior to medica! meddling.

Fa. 1o6., Bullet in brain causing no symptoms.

METHODS OF REDUCING INTRACRANIAL TENSION
1. Magnesium.Sulphate. lf the patient is conscious, one-halí ounce 0¡ a satu­

rated solutíonof magnesium sulphate is given every two hours for twenty­
four to forty-eight hours (Hamilton Dailey). Reduce the dose gradually until
the seventb or l~nlh da~; then discontinue it. Give no water during this
treatment to avoid excessive catharsis. Restricted quantities of barley water
fruit juices and brothare allowed. No catharsis wil! result when the wat '
intake is restricted. ter

If the patient is unconscious give magnesium sulphate per rectum ( 100Gm. dissolved in 120 Gm. of water) administered by rectoclysis and rcpeated
every lour hours.

• Hypertonic Saline Solution by Venoclysis. This is to be used only in
desperate cases (ao cc. oí a 3o per cent solution). See that none oí the solu­
tion finds its way to the contiguous structures lest pain and sloughing res lt

3. Lumbar Puncturcs, Abstract slowly about 8-1o cc. of cercbrospin ; flu. j
through a needle reaching the subaraclinoid space between the th~d ;~

fourth lumbar vertebrae. Repeat the procedure within 24 hours, if neces­
sary. Let the spinal fluid prcssure be your guidc.

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

FRACTURES OF THE BASE OF THE SKULL
Treat as concussion.

• Where cerebrospinal fluid escapes give urotropin intravenously (Tygat) (5 cc.
of a 4o per cent solution).

z. Plug the nares or ears to avoid infections.

HEMORRHAGé/rom the. MIDDLé ME:NINGE'AL AQ'fERf
(ofterKrcnlein)

at to for
FIc. 1o7. Ater injury of the anterior branch of the artery, a hematoma "..¿.Gcipital

in the frontotemporal region; after injury oí the posterior branch, in the pa7 je tw%
region; afer injury to the _main artery, low down in the temporoparital ";"",}iq e mad
circles intersected by lines designatc thc regions whcrc thc treplum: opemns:s

3. Treat symptoms as they arise. methods outlined
4. Increased intracranial pressure is combated by one of the

under concussion. í e skol
s. The furor oí subtemporal decompression for fractures al the base " as

(unless definitely indicated) is lortunately passing, except, of course, '
nite hemorrhagc from the middle meningeal artery (see below).

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

INTRACRANIAL BLEEDING and
Be familiar with the anatomic position oí the middle meningeal nrt~J')'Js it

its branches. The question to be decided is: Where is the hemorrbage tient is
extra- or intradural? When in doubt and when the condition oí the pa
growing worseexplore.
Step 1. Open the skull by any of tbe methods described on P· 131·

■
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Step 2. JI the operation. fails to reveal any large collection of bl d d L
temporal decompression (p. 148). 1oo , 0 a su.,.

Step 3. In bleeding from the middle meningeal artery--trephine in the mida
of the temporal region, fairly low down, to expose the main branch of the
artery.
The common trunk of the middle meningeal artery or the anterior or posterior

branch is usual ly ligated. The locations of hematomas were studied by Kr6nlei
and are shown together with the points for trephining in (Fig. 1o7). Then con.
tinue the operation wi th A, B or C (see below).
Last Step. After the skull is opened, wash away clots; search and find the

bleeding point and ligate it. Be thorough.

(A) Ligation ol the Trunk of the Middle Meníngea! Artery

There are no fixed relations between any parts of the middle meningeal artery
and its branches. The main trunk enters the cranial vault through the foramen
spmosum. ·
Step 1. Select as center for the trephine opening a point that will fall over

the art ery proximate to its bifurcation, generally about 3.8 cm. behind the
external angular process of the frontal bone and z.5 cm. above the zygoma .

Step 2. Incise and retract the skin and soft parts; ligate the superficial temporal
artery and vein, guarding the auriculotemporal nerve and branches oí the
facial nerve.

Step 3. Carry the incision along the posterior border oí the temporal muscle
through the pcnosteum to the bone. .

Step 4. Apply the trephine; remove the disc of bone; expose the meningeal
artcry and liga te it after removing all clots; examine thc dura mater and
suture the lacerations present, after removing any bone spiculae or other
loase tissue. Irrigate the region thoroughly.

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

(o) Ligation of Anterior Branch

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

Step 2. Make a horseshoc incision, with its ccntcr ovcr thc abovc point and its
convexity upward, the outer limb being just behind the external angular
proccss; this incision is carried through the sk in, temporal fascia, temporal
muscle and periostcum to the bonc. Thc soít parts are retracted downward.

Step 3. A ¼-inch trcphine is applied at the point selected and the further
stcps in thc opcration are pract ically the same as for ligation of thc main
trunk oí the middle meníngea) artcry.

(e) Ligation of thc Posterior Branch Through Trephine Opening Exposed
by a Horscshoe Incision

Step 1, As beíore, a point is selected as trephine center which will fall over the
posterior branch of the artery in the groove of tite parietal bonc, which is
takcn to be al thc intcrsection oí a line drawn horizontally backward on a

leve! with the rooí oí the orbit and one drawn vertically upward from directly
behind the mastoid process; ie., the point jus t below the parietal eminence.

Step z. Make a horscshoc incision, as previously described, with its center over
this point, the limbs being from 5 to 5.7 cm. apart .

Step 3. The operation is now períormcd in general as in the operation on thc
anterior branch oí thc artery.

Where an Intradural Clot Is Suspected

Step r. Incisc thc dura, ar make a dural flap wíth its base directed upward.
Step z. Irrigate the cl ots away with saline solution undcr gentle pressure.
Step J. Ií pial vessels are bleeding, ligate them with fine silk carricd on curved

necdles.
Step 4. Gently raise the temporal lobe and explore thoroughly. Wash away

clots. lí botlt sides are inj ured and similar conditions suspccted, bilateral
exploration should be done.

Where no blccding is íound, do a decomprcssion. It will bring relieí (the case
may be one oí multiplc smal! hemorrhages in and about the brain).

BRAIN ABSCESS

Joseph E. J. King' having observed that the vast majori ty of abscesses ap­
proach thc dura to within / to J cm., has developed the íollowing operation, the
tcchnic oí which is relativcly simple an<l which has proved very safe in his hanads
(a4 out oí 17 recovered). Ií possible no allcmpt should ever be macle to drain
an abscess until it is encapsulated, a process requiring several weeks.
Step t. Local ancsthcsia, novocainc I or / per cent solution with suprarenin

alone or comhined with avertin. In adults, especially those that are stuporous
or in a scmicomatose condition, loca l ancsthesia alone will suítice. In chil­
drcn, the combination witlt avertin is more satisfactory.

Step z. Incision. In temporosphenoidal abscess a short, straight, slightly oblique
incision about 1¼ inchcs long is made through all thc soít parts down to
the outer table oí the skull. An opening with a bone drill is made al a
point about I inch posterior to and about 1¼ inches ahove the cxternal
auditory meatus ; this later is enlarged to a mastoid incision ií such has not
already been made.

In frontal lobe abscess there is usually little brain substance intervening
between the abscess and the posterior wall oí the frontal sinus or ethmoids ;
an osteoplastic flap is turned down with incisions along the eyebrow, hair­
line, and center oí thc íorehead; the flap is turned under and sutured on
itselí until such latcr time as it is rcplaced.

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 traumat ic abscess, incision is through thc scar on the skull.
Step 3. A blunt catheter is inserted through a nick in the dura and thc abscess

wall found (not punctured) and outlined by repeated probes of the catheter.
Thc incisions (in temporosphenoidal absccss ) are cnlarged to expose the peri­
cranium in an arca 3 to 4 cm. in diametcr; an opcning is made in the outer
'Anals ol Surgery, 103:647-668. 1936.

table, the dura stripped back to within / inch oí the bony defect and the
cortex fixed to the dura, and the dura! margin, meninges and cortex fused by
electrocoagulation.

Sep 4. The overlying brain substance is removed by electrocoagulation and the
nccrotic material by suction.

Step s. A small amount oí abscess material is removed by nspiration to relieve
tension, then the outer, presenting portion oí the abscess opened with the
electrosurgical needle and the pus evacuated by suction. Remaining flakes
oí pus are removed under direcl inspcction. There is continuous elcvation
oí the floor oí the abscess toward the leve! oí 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 gaue. The open
end oí 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 drcssings are removed after 48 hours. The nar­
row gauzc strips are gradual!y removed, so that by the tenth day the floor
of the abscess is leve! 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 adhcrent, the brain substance is not removed. Epithelialization
is rapid. About six months later a scalp plastic may be done to give better
protcction.
Comment. In frbntal lobe abscess in the medial inferior portian, in­

ternal to the anterior horn of the lateral ventricle, collapse almost immedi­
ately after evacuation will make it diffcult to insert anything into the cav­
ity without injuring the wall; a fine meshcd 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 dangcr oí 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 threc weeks, then are gradually short­
ened.

In traumatic abscess, lumbar puncture can be safely done during opera­
tion since the cortex is already fxed 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 oíl.

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
oeulist whose guldance in the matter of diagnosis and suggested therapy is oí

equal importance to the surgeon's skill. The patient should be under observation
at the hospita l as long as is neccssary to arrive at defini te conclus ions and the
general condition oí 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-íuchsin or an
alcoholic solution oí brilliant green.

After the patient is under the anesthetic and on the operating table, full
strength tincture oí iodine is applied to the ent ire scalp; after this has dried, it
is removed with a 95 solution oí alcohol. (I preíer not to remove the iodine.)
Opinions diíler as to the manner in which the skin should be prepared. Sorne
preíer to paint the scalp with tincture of iodine; others prepare the field with
tincture oí green soap and water íollowed by alcohol and ether ar tincture oí
iodine. As a matter of fact, it does not matter which method is used as long ás
it is thorough.

·,
•··- -e:

~ '\

' ~·
Fc. 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 oí the illustrations.

Jt is oí importance that the patient be comíortably placed, that there is no
interference with respirat ion and that the surgeon is aíforded free and convenient
access to the field of operation.

Far anterolateral and frontal operations , the patient should be flat on his
back. I lat eral ar posterolateral exposure is aimed at, the patient is placed on
bis side and sandbags are used to elevate and steady the hcad to keep it from roll­
ing írom side to side.

For operationson the occipital lobes or cerebellum, tbe patient is usually
placed witb bis íace down. Tbe íorebead is placed on a stand near tbe operating



Fc. 1o9. Anesthesia position oí patient for operations on the cerebellum.

125

J

(O

7

SURGERY OF THE SKULL AND BRAIN

Frc. I 11. 01ip:rnlt c:ranioccrcbrnl topogr.iphy: N. n.ision or n;uofrontal suture_. I. ini oa
or external occipital protuberance, R. retro-orbital tubercule, 45/ , precentral point, 55,
Rolandic point, ;7o,Sylvian point, 8o, temporosphenoidal point, 95/, lateral sinus point; 1.
motor :md scnsory disturbancc, lowcr cxtrcnuttcs, :2, motor and sensory disturbance, upper
extremities, 3. motor and sensory disturbance, face, tongue, jaw, pharynx, and vocal cords,
motor aphasÍil in right-handed people and vice versa, 4. (a) mo\'cmcnts of the body (pos­
terior part of the first frontal), (b) movements of the hcad and ncck (post_cnor part of thc
second frontal), (c) associated movements of the eyes and head, _5. tactile_and_muscular
sensibility, 6, hemianopsia and word-blindness, agraphia, _and paraphasia, z. intelligence, 8.
storage of visual images (cuneus, lingual lobe and calcarine fissure,which lie in the longi­
tudinl fissure between the 70,, and 95,, points), 9. audition, 1o. images for words heard
and musical tones (left side), In this same reion, on both sides, the sensory motor auditory
center exists. The internal frontal convolution lies in the longitudinal fissurc opposite the
superior frontal convolution., The paracentral convolution lies in the longitudinal fssurce
beiween the 45,{ and 55 points. The quadrate lobe lies in the longitudinal fissure between
thc 55'7', and ¡o% po ints. Thc cuncus, hngua.1 and fus,1íorm lobcs, first, ~ccond ami tlurd
occipital con\'olutions, are between the 70 and 95, lines.

I preler Chipault's Method because it is not difficult to remember, it is easy
to execute and is accurate regardless of !he lype of individual (man, woman,
negro etc.).

THE CHlPAULT METHOD OP 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 al the inion. (F ig. 1. ) Measuring from belore back­
ward, the following percentages are indicated:

1. 45 per cent-the precentral point.
2. 55 " " -the Rolandic point.

surgeon readily oricnls himselí on the cerebral cortex. However, if it is dc­
sired to locate some certain part of the cerebral hemisphere, the flap may he
replaced and the outlines observed in their relation to the surlace of the brain.

1 2

precentral

central

'~--
7

• 'Central
svMl
olma
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F1c:. 110. Olagram of thc t·x lt'nt J.I rnrfacc of the brin to show the localization of mo\·cmcnts
as mapped out by dcctrical stimulation (ahcr Foustcr).

CRANIOCEREBRAL TOPOGRAPHY
This plays an importan! role in cerebral surgery. There are many methods

ol cerebral localizalion in vogue. (F ig. 110.) Since larger incisions and larger
llaps are made nowadays !han was the practice lormerly, mistakes in determin­
ing the exact site of the lesion are offset by adequate exposure. The skilled

table or on an adjustable headrest and a largc sandbag is placed under each
shoulder to faci lit ate respiration. (Figs. 1o8-109.)
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3. 70 per cent-lhc Sylvian point.
4. So 11 0 -the temporosphenoidal point.
5. 95 " 11 -the lateral sinus point.
A small promincnce opposile the externa! canthus ol the eye, beneath the

externa} angular process ol the frontal bone, on the posterior border of the upper
part ol the frontal process of the malar bone is identifi ed as the retro-orbital
tubercle.

The position of the Sylvian fissure is determined by drawing a line lrom
Ibis tubercle to the 7o per cent point; this line is divided into ten equal parts.

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

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

\ I
FJ<;. 112. Block infiltr:aion of the Fc, 13. Block in- Ftv. 114- Paricto­

~calp (circumfcrential). filt_rat10n of. thc ~c.alp frontal block infiltration
(circumferential) of thc scalp.

Toe superior temporosphenoidal fissure is indica ted by the junction of the
retro-orbita l tubercle to thc So per cent point.

A line from the _retro-orbital tuberclc to the 95 per cent point indica tes the
lateral smus, postenorly.

For tbe purpose of minute loca liza tfon, the above !incs are divided into
tenths.

The second tenth of the !bree main lines is transversed by tbc anterior
branch of the middle meníngea! artery.

By introducing the exploring needle in the superior temporosphenoidal con­
vol~llon at the junction of the tbird and lourth tenths on this line at a depth
equivalent to one-tbird of the transverse diameter of tbe brain here, the posterior
porllon of the lat eral ventricle may be tapped.

. If it is desirable to explore the ~esc~nding hom, tbe necdle is placed in the
middle temporo-sphenoidal convolution immediately over the externa! auditory
mea tus .

ANESTHESIA IN CRANIOCEREBRAL OPERATIONS
In England and on the Continent, chloroform seems to be the popular

anestheuc used m operalwns on !he bram; m America . ether or novocaine-

suprarenin analgesia is given prelerence. I never use chlorolorm; it lowers the
bloodpressure and while it is true that ether raises the bloodpressure and thus
lavors oozing, it is on the whole, sale. A trained anesthetist is indispensable in
these operations. Oxygen and faci lities lor artifi cial respiration should be al
hand. The bloodpressure should be taken al stated intervals. .

Operations ol this type which are perlormed in twu siages require ancsthesia
lor the firs t stage only-it is not essential to anesthetize the patient for manipula!·
ing tbe dura and brain after the osteoplastic flap has been lifted.

lntratracheal or nasopharyngeal insuffiation anesthesia works wcll here, par­
ticularly where the patient is placed in the prone decubitus (face dowward)
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 scal
or in decompression operations, block infiltration may be used as depict ed in

Figs. 112-113-114.

FORM OF BONE FLAP
Usually the flap is ol trapezoid shape and locat ed where the vascularity"

• • • 115
ample. In unusual instances, the base ol the flap may be anterior, recerv,
blood supply lrom tbe supra-orbital and frontal arteries or it may be posterior an
receive its nourishment fram the occipital arlery.

The size of the flap varíes depending upon the requirements ol a given ca
and it should be sulfici ently large so that the various steps ol the oper~tive ;;;'º.
cedure may be accomplished with as little handling ol the brain as possible. •:e
lain cases require two ílaps; lor instance, where the dcl ect is situat ed nea '
median line; such llaps should be placed symmetrica lly and meet about cm­
from the midline.

CONTROL OF HEMORRHAGE
Hcmorrhagc from thc Scalp . uet

Tourniquet. Bleeding is controlled by tightly drawing a circular tourntiilal
which consists ol a rubber band or tube around the head over the s_upra•r te!Y
ridge, anteriorly, extending it la r down over the temporal fossa and ,mm~ 'ªdage
beneath the occipital protuberante posteriorly. A sterile towel or gauze an
is placed under the tourniquet to prevent it lrom slipping. . be tube

A pneumatic tovrniquet may also be used; this consists ol a rub . r así·
equipped with a check valve which is inílated with air alter being placed m p
tion. ¡re'

The drawbacks ol the tourniquet metbod of controlling hemorrhage ;;ng:
(a) intrusion upon !he field of operation; (b) tendency to cause venous 0°¡1 is
il the tension is not quite right; and (e) interlerence with tbe flap when
being turned clown. 1 the

Clamp and Suture. Incise boldly ali tissues clown lo the bone, ."
1
;0ints

ass istant has exerted firm pressure with both hands lalerally. The b!eedinf ced i~
are caught with artery forceps. Catgut sutures on curved needles are p
the tissue surrounding tbe clamp and ticd on both sides. d eedle

Heidenhain's Continuous Hemostatic Suture (F ig. 115). A curve ~I th•
is armed with calgut or silk and is passed through thc cntire thickness 0ul·
scalp surrounding the field ol operation clown to the bone about 1 or 2 crn-

J



side the site plan_ned for the incision. The slitches are overlapped in such a man-·
ner that the entire blood supply of the scalp is compressed. These slitches are
removed after the operation is completed and the flap sutured in place.

Kredel Plates. These plates have notched ends and their upper surface
is furrowed. (Fig. 116.) A deep suture exlending to the bone about the len lh
of the plate is placed so as to compress the tissues between the suture bcl~w
and the plate above. The plates are applied to both sides of the intended incision
The object, obviously, is the same as m Heidenhain's deligation ll d ·h· h.
in my opinion, is simpler to execute. me 10

" te ,

lf a vessel intersects the line of incision while the flap oí dura is beinyg
iashioned, secure the vessel, ligate it doubly and divide it bclwcrn the liga! urc:s.
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F1c. 115. Hcide11h ::iin 's dcligations to sccurc ht:mostasis in operations on the skull and brain.

Hemorrhagc from thc Bonc

Horsley's Bonc Wax applied to lhe bleeding point with the fmger or on a
piecc oí gauzc or sorne flat instrumcnt has bcen found most cfticacious for con­
trolling hemorrhagc írom lhe bone. \ segment of adjacent musclc may be uscd
in thc samc manncr.

Crushing the bone or biting it away with rongeurs oflcn conlrols blecding
from thc bonc.

Picces oí sterile wood (such as a loolhpick) ar Krause's hooks ( Fig. 117)
may be used to advanlage.

Hcmorrhage f rom the Dura

This is ·conlrolled by using fine calgut ar silk ligatures on each side of the
blecding point, carricd on fine curvCd necdlcs. In passing the needles, care
shoul<l be cxcrcised not to injure tite undcrlying cortex cerebri.

L (,¡,1,_ I j
Fa 116. The use f Kredel plates for hemostasis: 1. incisiun, z central ara., 3. pre­

centr;;i.l area. Ncisscr's puncturc points: 1. k l{ ccntc,. 2. arm ccntcr. ( Hedrawn írom 1'r:iu~c­
Tho reks, Surery oí the Brain and Spina! Cord, F. J. Rebmn Publishing Co.)
In securing thc vcssel, pass the needlc from wi thin outward. This tends to pre­
vcnl injury to the cortcx. Transfixion is csscntial to prcvcnt the ligature slipping.
Silvcr clips may be uscd to advantage. Electrosurgical hemo­
stasis has in many cases given me grea.t satisfaction. This
consists oí grasping thc vesscl with a fine poíntcd hcmostat
and touching the latter with the electrode of a cliathcrm ap•
paratus. Prompt íusion oí the vcsscl wall causes hemostasis.

Hemorrhagc from the Cortical Brain Substance

Bleeding is frequently arrcstcd by placing ovcr the bleed­
ing point a small piccc of musclc and leaving it in situ. Thc
use oí a small picce oí absorbcnt cotton or gauzc ímprcgnatcd
with steri lized vaseline or a piece oí Carile membrane are a'id,'
also írcquently uscíul in effccting hemostasis. Cor arres t of

Cyanosis encouragcs blecding. Should this supervene, ad• hlc-cding.
minister oxygcn an<l raise thc hcad oí the paticnt. These measurcs will tend to
check blceding.
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Fic. ir. Prehistoric skull showing healed treph ine opening.
(From the collcction o! Prof. Meyer Steineg.)

Hemorrhage After the Removal of a Tumor.
This usually ccases sponlancously, the contiguous brain substance fillin~ the

spacc occupie<l by the tumor. Should bleeding continuc, packs of vasclinized
gauze, a large piccc oí musclc with fascia attached, or a larg:c piccc of íascia
may be packed down into the space previously occupied by thc tumor. Thesc
will arrest the bleeding. Muscle or fascia-musclc stdps nrny Le obtained írom
the outcr surfacc oí thc thigh ami ií thcir necd is anticipated, they should be
prepared before the operation on thc brain is begun. In clcan cases omit drainage
and packing. Hemorrhage should be controllcd beíore lite flap is replaced.
Externa! pressurc may sufticc wherc a flap is pliablc.

METHODS OF OPENING THE SKULL

Trephining

Trcphining may be indicatcd in severa] conditions, the most common oí
which are: intracrnnial tumors, fr;1ctures,ancl intracranial suppurations. In many
oí these cases, pat ients may be relicv{'d of distressing symptoms such as pcr­
sistent vomiting, cephalgia and impaired vision due to the presence of the tumor.
Decomprcssion operations may he pcrformcd in any portian of the cerebral or
cercbellar rcgion. Howcver, it is most frequently performed in the temporal
region. A valve formation is sometimes resortcd to in certain c!ccompression
operations. (Fig:. 118.)

The use oí the surg:ical insirumcnl known as the trephine to rcmovc a piece
oí thc skull to givc acccss to thc cranial cavity or its cnvelopcs is a very old
opera ti ve procedure: it was known in ancient times, or, at least, certain methods
oí cutting ami removing lhe bone were.in practic;e. (Fig. 119.)

[)
J

F1c. I 18 . Tcchnic oí v:i.h-c fornution oí dura. While Kocher sacrifices bone and <tur:i, ! llic­
excised portion of bone need not be completely removed. Snipping off 1-2 cm. around the edR>
of bone is suficiemt. A. Line oí iniion io form_cutaneo-iponurotie _tla, avo',{"?"?,, "
periosteum. Note incisions added to each angle of _ principal flap resultin in three !f""Pi
i., Rolagiie 6ssyre, 2. 1éid eniliiy's dligaíis. 1i. Air dividir: the peri0st"y "},"¿,"]"",,
of the flaps and edges of three first incisions, pero steal strips are separated and per •
remáis is#irwisi remo«id wiji«e ione ii. c.iin«et reme43p/!"z,""""}2
incised and placed over sectioned bone to prevent contat of brain witl dq I ¡ . f1 , tu red
transverse incisions made in dura. D. Lire dural flaps replaced and ost eoplastv ._HP"" ;
riij ii pifio. Ti« ii, vira r$is o is ifiig%9 "%%" 2;;2; "; "!
behind, the brain is covered by alea and skin only; a ood valse,'9""}!!"¡jork s, Surgery
necessity of wearing plate or h ield for protection. ( ~cdrawn rom r:iusc- 1 re •
o{ thc Brain ;ind S11inal Cord, F. J. Rdmun Pubfülung Co.)
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The modern surgical trephine is mercly a hollow steel cylinder, the lower
cnd oí which is provided with a saw edge (Fig. 120). To keep this saw edge in

.

- r '--- •• -- I
a b e-~ -----

133
trephinc may be uscd to create a small opcning and the opcratfon complcted .
the Gigli saw. Jentzer, as did others, successlully used this trephine in '~•th

,e,:. 1d ibt ld .:, a varietyof conditions (simple an su te_mpora ecompress1on, removal ol tumors ol lh
cerebral hemispheres, hypophysis, etc.). 1e

The component parts of the Jentzer trephine are shown in Fig. 1z3. T}
case and instruments may be stenhzcd m an autoclave, alter which lb e
are arranged on a small table. To assemble, screw the handbars (i3) _e parts

mnto the
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F. 120 Fic. 12
Surgical trephine and bone drll. Stille nttern with one small trephine, four burrs

and four drills.
Fic, 11, Galt's trephine.

F1c. 120.

132

pos1ton on the skull, a pin projects through the center of the cylinder, aboul
onc-sixteenth inch beyond the cuttin~ edge; this pin is withdrawn as soon as

the trephine has cut a groove in the bone
sufficiently deep to keep the trephine
írom slipping.

In the United Stales the Galt tre­
phine (Fig. 11) is principally used, the
general cons truclion being the same as in
that just described except that the cut­
ting parl oí the inslrumenl is shaped like
a truncatcd conc. There are numcrous
electrically operated trephines. A mosl
useíul instrument is Prof. Jentzer's
trephine (Fig. 122). It is dislinctly su­
perior and offers many advantages over
hand trephines and those operated by
electricity. The circular fragment of
bonc removed by the lrephine may be
reimplanted and its reunion expected lo
procced smoothly. The periosteum is not

Frc. 122. The Jentzer trenbine in carry. sacrificed but permitted to remain at­
ing case. tached to the cutanco-muscular Oap; its

circulalion is thus assured. Jentzer pre­
fers local anesthesia far trephining. A small or large opening may be produced
with bis instrument at will, the latter by contiguous trephining; or, the small

FIc, 123. The components of the Jentzer trepine. 1. Skll Nrforator with shoulder (1a),
Thc shoulder prcvents too dcep pc11ctrat1on. 2. Shorl srrrw drvur Cor trcphining thin bone
(tempora l bon e) ; the long scrcw is used on ~hi_ck, skulls. Thc thrcadcd cnd (2a) is screwcd
mio thc onficc creatcd by thc perforator unlll 1t 1s thoroughly fixcd thcrc; this maneuYcr is
facilitatcd by using a key (4) which fits thc hcad oí thc scrcw dcvicc (2c), 3. Small trephine
This is placed over the precedinyg instrumentas shown in (3) after which fia tion into the open¡
in the skull is accomplished. Tuvo handle bars (a3) are used to trephinealways to the righti.
Use no prcssurc or force. Thc trcphmc cannot pcnctratc too clccply, becausc it automatic:i. lly
bec omes released and the trephined segment of bone will come away .i.tt achcd to the: scrcw (Ja)
4. Ky for the screw device (ac). 5. Dura u¡,aralor. 6. Rorkrr .slrm (6a}. This is intro:
duccd into the cranial orifce created by thc small trcphinc. Thc thrcadcd axis device (7) is fitt rd
on thc channc1 oí thc scrcw (6b) and screwed tight until its lower part (7a) fits perpendicu­
Iarly into thc sm3.11 trcphinc. 7, Tl1rradrd a.ris drvirr. Aítcr bcing íittcd with h:mdlc bars or
hand on thc rockcr stcm as dcscribcd abovc, thc trcphinc with mrdium crou..·u ( I 1) or with thc
Jargc crown (IS) is mountcd on thrcadcd axis device (7b ). 8. Spuial bo11r /oru¡,s, Thcsc are
used íor thc rcmoval oí splintcrs and of bonc. Thc apcrturc on the forceps (8b ) is conveniently
uscd far unscrcwing thc smalt trcphíne (Ja). In so doing thc short scrcw dcvicc (2c). is tight­
cned with the key 4. For unscrewing the crowns one places propcrly thc hooks (8c) ad
rclcascs thc :rowns. 9. Sprcial ¡,robe for clcaning thc instrumcnts. 10. lfandlr bar. u.Mrdium
crown. Observe on the left lower border the protec tor which. when the rcsistancc oí thc bone
ccascs, automatic:ally protects the dura. 12. Aulomalic rrltau .tflrÚ1q aiding in thc rclcasc oí
the trephinc and bone segment . 13. Handle bars for small trephine. 14. Cylindrical segmenut
the inside threa& of which fits thc thrcadcd axis dcvicc. Arrows indicate thc axis oí rota. tion.
15. l.Argr crotm with spring handlc bars.

head of the small trephine and aulomatic spring. Place the shorl screw (a) in
the threaded axis device (Fig. 124) and cause the threads lo engage until the
end or the small screw projecls beyond the small crown.

Figures 125-126-127 depict and describe the procedurc lor the large or medium
sized trephine. ·

Force should nol be used when the instrumenl is being assemhled. Ali the
screw channels are threaded with such precision that they function perleclly.
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Step 3. Detach the periosteum from the bone the whole oí the flap being tJien
turne el down ancl hcld out oí the way. I-Íemoslasis should be attended

10
'

Step 4. Select a trcphinc ol suitable size. Introduce the center-pin and pla
il on the ccntcr oí the picce of bone it is dcsircd to remove. By a senes 0

to-and-fro movcments wilh the hand, the tecth ol the trcphine are marle
10

cut a circular groove in the bone. When Ibis groove is surnciently deep,
lift thc trephine and remove lhe central pin. Introduce thc instrume~t
again without the pin and snw through the circle ol bone gradually. I.i l
1 1 • . h accu·the trephine out of the groove occasionally ; remove and brush out l e sidC·

mulated spi cules of bone. Do not saw the bone quite through bul by

(b)
(b) Hudson's Ronscur (arccpJ.

(a)
Fu:, 1.28. (a) De Quervain's skull cutting forceps.

Slight greasing with sterile vaseline will protect the screw channels. The instru­
ment is cleaned with the special instrument shown in Fig. 123(9).

Stcrilization is done as usual in an autoclave, in alkaline water ( 17o sodium
carbonate, Na,CO,).

TECHNIC OP TREPHININO
Step 1. Mark on the externa! surlace ol the cranium the portien the trephine

is intended to remove.
Step 2. Form a scalp flap by a semicircular incision comprising lhe outlined

area, the base ol the flap being toward the base line of the skull. The soít
tissues oí the scalp should be, as slated, incised clown to lhe bone.



F1c. 131. Str¡, J. The kcy has been removed. Trcphining is done until bone segment is obtaincd.
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l
(ac) is thus tightened with the key (a), The round scction is now un­
screwed. Have an assistant hold the instrument while you loasen the round
section.

Step 5. (Fig. 133.) With the dura separator, separate the dura mater from
thc bonc, through thc opcning creatcd in thc skull. ·

accomplishcd without cffort, and trephinc until thc segment o! bonc is auto­
matic.ally relcased.

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

Fid. 132. Ste 4. Unscrewing the small round piece..

Step 6. (Fig. 134.) Remove any bone splinters with the special bone forceps
(8a). This is an important stcp i! one wishcs lo use thc largcr, threadcd
axis device- (7).

Step 7. (Fig. 135.) Introduce_ the rocker stcm (6). Hug the lower surface of
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to-side motion with the trephine when the sawing is nearly complete, joggle
the piece of bone up or lift it out wtlh a periosteal elevator, or similar instru-

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

menl. If thc rcsulting aperturc madc is insufficient in size enlarge it with
appropriate rongeurs (Fig. r>8a and b.) '

Steps of Jentzer Trephining
Stcp 1. (Fig. 129.) Select the place for trephining. Dore a hale in the skull

with the perforator (a) using its blunt end.

F1c. IJO. Step 2. Screwing thc mountcd small trc-phine into the opcning prcviOU)i)' made.

Step •· (Fig. 130.) Screw perpendicularly into the opening lhus madc, aidcd
by lhe key (a), the mounted small trephine, until fixation results. Have
this fixation firm (an additional quarter or hall tum o! the scrcw will ac­
complish the desired result). ·

Step 3. (Fig. 131.) Removc the key (4). Grasp the hand-bars, this is usually
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F1c. 136. Step 8. Scrcwing thc thrcade<l axis <lcvicc (7) on thc roc:kcr stcm (6) until fixa­
tion is sccurc-d.

the skull bone. In .case o! 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 stcm until fixation of lhe axis resulfs.

FI, 137. Step 9, Mouting large crown over the externa ! head of the threaded axis, Do
not force! Permit threads to ena ge gently.

Step 1o. (Fig. 138.) The trephine is now ready for work. Trephine in the
samc manncr as whcn using the small trephine. Jentzer urges not to press
toward thc brain but rather direct thc instrurnent toward onc's self. The
arrow indicatcs the direction oí the trephine. lf thts admonition is violated
the protccting springs will break.

Step 9. (Fig. 137). The Jarge crown mounted with hand-bars and spring is now
screwed over the externa! thread o! thc threadcd axis. Never force the
adjustmcnl o! the thread-you will ruin il. Handle it gently.

1

-

Fic. 134. Stp 6. Removal of bone spiculae.

Fc. 135. Step7. Placement of rocker stem (6),

Fic. 133. Ste) 5. Separating the dura with the dura separator.

1
1
1



Figure 139 shows thc interior oí an arca bcing trcphinccl and how penctration
of the dura is avoided. . .
F i g u r e 14o sho w s bone fragments in t h c t r c p h m e d a r c a ; t h cs c m a y easi ly 1
removed with the special bone forceps (8).

Ftc. 141. Strp. 11. Unsctting oí thc: round scction.

Step u. (F ig. 141.) t.:nscrew the threaded ~xis with the key (4) unti! the
trephincd segment of bone and threadcc l axis gel out of the crown. Repl ace
the key in the head of the threaded axis. Introduce into onc o! the lateral
orifices of the cylindrical piece a special hand-bar (10).

14
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• b ro r direction of trephine (arrows)
Fic. 138 Set o. Trenhie rady for work. Oben"{E,,_riher pul it toward you.

in Fig. 139. Do no t pu-h trcphine inward (toward the rat

Fu;.. 139. Vicw oí trt"[>hincd :ara showing how injury to the dura is avoided.

F1c.. 140. Done fragmcnts in trephined area; remove these with the special bone forceps
(Fig«. 123-8) if demed adviable.

1.10

Ftc. 142. Sltf' u. Remo\·al oí trc:phined section oí skull.

Step 12. (Fig. 142.) This consists o! the removal o! the trcphined section o!
bone.

Step 13. (F ig. 143.) If desired, replace the tr~phined portion o! bone. Consoli•
dation takes place in about 8 or 10 days; the bones become unit ed with thc
surrounding slructures.
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Step 4. (Fig. 144.) ti nscrewing o! the crown by means o! the hooks (Be).
Unscrew in the direction opposite lo lhe arrows.
Figures 145-146 depi ct the techn ic o! combination procedures o! Jentzer tre­
phining coupled with the Gigli saw.

F1c. 14.3..Sttp JJ. Rcplaec:mcnt oí trc:phincd :1,cgmcnl

As soon as the outer table o! the skul! is penetra ted there wil! be less re­
sistance felt to the advancing ins trument and a grea ter escape o/ blood issuin•
from the diploe will be obse rved. (F ig. 147.) Afer traversing the diploe, the
bard heme o! the mner table is encountered again; here greater caution must
be exercised beca use the inner table is often very thin. For that reason, alter

FIc. 145. ombination techic. Jentzer trephine coupled with Gigli 3a"·
Introduction of dura separator.

Fc 144. Stp 14. Uncrewing the crown.

every few movements of the trephine, the groove in the skul! should be probed
w1th a blunt-pomted probe or tbe blunt point o! a straighl needle. Furthermore
the convexity and uneven surface o! the skul! may lend itself to greater pene'.
tration in one part o! the groove than in another; pressure should therefore
be lessened at this point, remembering that the tables o! the skul! 'are not oí

Fic. 146. Combiuation trdmic. Jent.z:cr trcphinc couplcd with Gigli s:aW,
Sawin through the bone.
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Thc latter is a very efficient and safe instrument conveniently operated by a
brace. Bcfore applying thc perforator, the outer table oí the skull should be
drilled so as to permit the roundcd pcrforator to bite. Separate the dura from
the skull along the linc strctching írom one trephinc opening to another by
means of a dural scparator. Introduce now an appropriately shapcd groovcd di-

Fic. 149. Gigli wire saw.

Gigli Wire Saw
This is a splendid instrument far the farmation ol a trapdoor opening in

the skull (Fig. 149.) It enables the surgeon to remove a large arca oí skull
in one piecc. A U-shaped flap ol appropriate size is íashioned. Reflect the
pericranium. Al each oí the fivc poinls oí the area lo be rcmovecl, the skull
is perforated with a small trephinc or a Doycn's perforator.

Fc. 148. Herni a following cr:mi:il dccnmpression for sarcoma o{ thc br.ain.

the mallet. cause tbc chiscl to cut a narrow groovc in the bone. Deepen the
groove gradually. Rcmove the dcsíred segmcnt of bone, thus exposing the dura
mater.

d»

J 1I ,

)1
r,
\,

\Vhen trephining is done far decomprcssion on1y, unleSS thcrc are indica•
tions to the contrary, it is advantagcous to open the skull undcr thc temporal
musclc wherc the bone is thin and nonvascular; besides, the temporal musclc
and fascia can be uscd to farm an cfficient covering far the brain and prcvenl
undue hernial protrusion ("subtemporal decompression"). In cxtcnsivc decom•
pressions far tumor, hernia cercbri oíten rcsults (Fig. 148).

Chisel and Mallct
This is fallowed by greater shock than when trephining is done as outlined.

\Vhen, íor onc reason or another, this method is selected, procecd as follows:
Have an assistant steady the head alter preparing thc skull as described abovc.
After having exposcd thc skull by fashioning an appropriate flap, place a Doyen's
guarded chiscl nearly parallel to thc planc oí the skull and by careful blows of

. F1c. 147. Oi:i.~ramf!131ic cr«?SS s_ections of _cr.mi:tl vauh, showing thc safc mcthod of OflC'll·
in the skull. A ~m-pot~t opc111ng 1s madc w1th a. D~ycn pcdorator; this is enlargcd with aE"?""2,""",","¿,piron«oro seva. tw sis sir is mini ro. idino
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unifarm thickncss and that the inner table may be faund cut through al one
place before another. As soon as the bone is cut through, the button of bone
is removed and the dura mater lS exposed. The methods far arresting bleedin•
lrom the cut surfacc of thc bonc havc been discusscd abovc. 0

The usual sizc of a trephine is ~bout thrcc-fourths oí an inch in diamctcr;
trephmes more than one inch in diameter are gcnerally impractical owing to
thc curving ol thc cramal vault.

--- -,
Dropened
vgr ivoved
dctr

5 open.ing-s madc
- for bone flap---­
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1

Bone cut
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with di;lió.1w­

d

Craniotomy
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between nasioninion

Midline
' ..... '

Location of : \\ Í
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posterior to I Scalp-:\. / /
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F1c. 150. Cc:rcbral dc-com¡1ress1on.
HG

F10. 150 (continun.l). G:rcbnl dccomprc5sjon (for intcr¡>rd.ltion oí illu.str:ition )te tc:<t).
7
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Step 6. If deemed necessary, make an incision in the exposed dura mater lak
ing care to avoid large meningeal blood vessels and to ligate smallcr' •
which may be divided. (Figs. 14-rs5-56.) ones

Step 7 Attend to hemostasis. Unite the fascia with fine chromicized
sutures. (Fig. 157.) atgut

Step 8. Replace the skin flap and suture it in position with interruptcd 5 1
Step g. Pass a dgarette drain down to the dura and bring it out thr.:'u~~es,;

small opening al thc base oí the flap. (Fig. 1s8.)

1-­. .y%JI­/,. P' ',

~$
t"%

Fc. 152. Use of Krause's claw forceps in tuming down osteoplastic ílap. (Krause-Thoreks
Surg ery of thc Brain and Spinal Cord, F. J. Rcbman Publishing Co.) '

Cushing's Suboccipital E¡cposure by thc Cross-bar Incision
Step ,. Make a curved incision a little above the superior curved line oí the

occiput. Add a longitudinal median incision running downwards from the
middle oí the curved indsion. Reftect downwards and outwards the two
triangular ftaps oí skin thus outlined until the upper portion or origin 0¡
the flat superficial cervical muscles is exposed. Divide !he musclcs parallel
to and about 3 inch from their line oí origin. Make a median vertical in­
cision between the musclcs down to the spines oí the upper cervical verte­
brae and divide the ligamentum nuchae in the midline. Retrae! the soft
parls. Exposc the base oí the occiput by separating the periosteum from
it and with the periosteum separate the attachmenls o! the deep muscles.
(Fig. 159.)
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rector to lake the place o! !he dural separator, Pass a Gigli wirc sa;;,alo:s11lh_egrooved director· len-e the director in place to protect the dura. e 5 u 1 :
no divtaea rió he wire saw trom wihin oatoraraseither straict o "%;";",
Remove the director. This procedure is repeated until the desired area o
is entirely detached. (Figs. 15o a, and b.)

Forceps
:. ibed, tht bo e may be divided betweenAfter perforating the skull as descril , 1e O • • , • 1 15the perforations with bone-cutting forceps, Keen's or DeVilbiss' instrumen

(Fig. 15) being used instead of the Gigli wire saw. Kraw:e's claw ~orceps)are
somelimes used to advantage in tuming down an osteoplasUc flap (Fig. 152 •

Electric Saws, Etc.
Eleclrically driven circular saws and drills are used by some surgeons as ª

means of rapidly opening the cranium. A good suclion apparatus 15 of grcal
aid in operalive manipulalions aboul !he brain.

SUBTEMPORAL DECOMPRESSION
Cushing's Modification

Step ,. Make a semilunar flap consisting of skin and fascia along the temporal
crest. Begin the incision in front al a poml
a little below and behind the lateral angular
processof !he frontal bone and terminate it
posteriorly al the root of the zygoma. Dis­
sect !he skiti and subcutaneous tissues down­
wards to !he leve) o! !he zygomatic arch.
Lay the temporal fascia bare.

Step 2. Divide the fascia in !he direction o! ils
fibers and continue to jusi below !he tem­
poral eres! and to !he leve) of !he zygoma.

Step 3. Divide longitudinnlly and retrae!
strongly !he fibers of the temporal muscle
in a line extending from the center of !he
temporal eres! to the middle of the zygoma
down to !he periosteum; this is nlso divided
longitudinally. '

Step 4. With a periosteal elevntor or rugine,
separate the periosteum forwards and back­
wnrds unlil a considerable area of the bone
forming the floor of !he temporal fossa is
exposed .

flc. 151. DcVilbiss cnnw Step 5. Penetrate the skull with a Doyen burr
lorttp<. (Fig. 153) and wilh a rongeur forceps re-

move from under the separnted soft parts
as much oí the skull as seems necessary; or, with the aid of a trephine remove
a circle oí bone from !he center of !he exposed area as above described. En­
large the aperture with bone forceps until a sufficienUy large opening is
created .
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Step 2. Open the skull on each side through the prominent thin hosses oí the
occiput. Enlarge the openings with rongeur forceps. The ridge of bone in
the midline must be attacked with great care because oí tbe ·occasional prcs­
ence of the mid-occipital sinus and emissaryveins. Cushing finds it helpful
"to crowd wisps oí sterile cotton ahead oí the dura! separntor 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. Wben the bone deíect is large enough, ligate the median occipital sinus
and excise the dura corresponding to !he open­
ing in the bone.'

Step 4. Close the wound, preferably without drain­
age. 0n account oí oozirig of blood a drain oí
folded rubber lissue or o! oiled silk may be
employed. Withdraw the drain within forty­
eight hours.

CLOSURE OF CRANIAL DEFECTS
Free, non-pedunculatéd lraIISplantalion o! bone

in cranial defects is much simpler to perform and is
justas ellicacious as the Müller-Kiinig method which
requires dexterity and experience.

1. A porlion oí the tibia with its periosteum
(von Eiselsberg's procedure) is transplanted.

2. Fragmenls oí bone from the outer table of
the sltull ta1ten at a distance from the defect may
be used (Binnie's suggestion).

3. Replacement of the fragment removed by
trephinmg.

4. Replacement of the scalp alone; firm fibrous
tissue appears, efectively protecting the brain from
erternal trauma.

MULLER-KONIO METHOD
Step x. Reflect a sltin-periosteal flap exposing the aanial defect (Fi

Clar de detet ot sil sar use. Fiel»en be edes otue' ,"¿;;;
chisel or rongeurs. 1 ne

Step a. Outline another flap and reflect it as shown in Fig. t61 I shapi
0is nsid- » t + porion ot 0e oter oe oa: 'l
cut away with the chisel, so that the porlion o! bone forms an integral ar;
of this flap a:ud corresponds in size and shape to the cranial defect ~
which it is to be fstened. 1nto

Step 3. The graft is now placed into the defect and the ed ¡ the "·-
sutured in place as s)iown in Fig. i62• ~

0
......, are

It is diflicult during the operative manipulalions to avold d tachmen
tbe portien of bone from the pericraniuin. e t oí
<:omm•nt. Stieda'a Rulea. ,. If the wound can be rendered and ke

uepttc, cloae the defect at once by implantation of the f pt
(Macewen's method). tragments removed

1
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Fic. 16o
F1c. t6o. Müller-KOnig opcration for closure of cranial defects. Expo sure of cranial de­

fects by reílccting .skin-pc:riostn l flap.. Ali ser tissuc is cut away from the defect and the
cdges of the bone freshened.

F1c. 161. Formation of osteopl3stic ílap.
Fic. 162. Operation completed.

Step a. Bevel the bony rim with a fine chisel and free the dura. R:emove lor­
eign bodies and bone spicules if accessible but do not deliberately open the
dura (Fig. r63a, u).

Step 3. Make a pattem oí the deíect with rubber dam or muslin; place it on
the pericranium of the parietal _eminence of the same side or of the contra­
lateral side wben the deíect is Iarge (Fig. 163.,, .,J. Outline the pattem
on the bone with a small chisel and remove a thin lamina oí bone with
overlying pericranium (Fig. 165). The trans plant usually curls up during
removal and resembles a thick fish-scale mosaic with the íragments held in
contact by the pericranial covering. The graít is molded into the desired
curve by pressure and placed upon the deíect 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 oí the graít using fine interrupted catgut
sutures (Figs. 16317, , ,-166).

Step 4. Close tbe wound in layers with free rubber tissue drainage over the
deíect and the area from wbich the graít is taken. Keep the patient lat in
bed about two weeks during which time the protrusion of the intracranial
contenls 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.

. 2. If the w~und is healed-<lo not wait for epilepsy to develop but
excise the scar tissue from the cranial defect and repair it by the Müller­
Konig osteoplastic method.

Macewen's method is applicable only when the bone removed is avai l­
able for rcimplantíng.

Autogenous Cranial Transplants

The technic employed is that used by Charles H. Frazier and requires prac­
tically the same preparation oí the deíect as is necessary when the transplant is
taken from the tibia or ribs.
Step 1. Make an incisioo around the boundaries of the old scar and remove

the scar tissue (Figs. r63u, ±y-164).

C:vi]inca
tascle 1reion

/
e

F1~ 159. Cushing's decomprcssion opcration ovcr the ttrebcllum.
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GENERAL PRINCIPLES UNDERLYING THE REMOVAL OF
TUMORS OF THE BRAIN

The rudiments, at leas!, oí cranio-cerebral localization should be thoroughly
understood before a brain tumor is attacked. A competent neurologist sbould
always check on the pre- and postoperative findings. If available, a neuro­
surgeon should be given preíerence; the occasional operalor sbould proceed only
where the aid oí a specia!ly lrained co!league cannot be obtained.

The surgeon should acquaint himselr with tbe normal and abnormal appear­
ancc of the cortex cerebri.

SURGERY OF THE HEAD AND NECK
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FIc, 16g. Repalr of craníal defects by autozenous ranial transplnts. Conecutive ±tases ol
0~r.ttion: 1 . u.cblon of K:t r from ddect¡ i. upo!utc o( rim of ddcd by Jnd!ion tbrougb K&r;

Normally, the dura and pia-arachnoid should not be fused ercept in the
region of the Pacchionian bodies. The vessels of tbe pia sbould 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
diference in consistency.

Jnfiltrating gliomas or gliosarcomas are of a bluish color, slightly elevated
and much more easily discemed.

Small reddish-brown areas resembling tumors are often observed on the
cortex in cases o( considerabl e bulging of brain tissue. These hemorrhagic spots
often increase in siz.e and, if incised, the brain tissue will be found soft and dis­
colored; these are not to be looked upon as neoplasms.

l.
FIc. 164 F1. 105 Fc. 166

Fic. 1á4. Reair of cr:ani;,.1 dcfects by auto enous cranial transplants. Sketch of craniofacial
defect (courtesy of Dr. C . C. Coleman).

F1c. 165. Thc ddect h;is btc n prcpa.n=tl fur transplant;,.tio1L Thc ¡:ra{t is outlintd on the kh
parietal eminence.

Fc 166. Complete suture o{ the graft. The incision in the scalp is usUJ.lly united with a double
row of sutures.

J. lncWon tbrough ptrkranium :iboul a quutrr of an inch from the edge of the defet, the purpose
of the incision being to pro\•ide for bonc cont.act with thc ¡i:~ft :md to frtt the adhcrcnt dur;i;
-4. pericranium within thc inruion, J, is foribly disp'acd within the defect by :1n d .:\°"ltor :md
adhesions of the dura to the edge of the bone are thus freed; s. beveling the edre of the defet
for contat with the praft. The duna is r:udully prot«trd front thc p:sriet:d emine.ncc-. Thc- me
and shupe of the transplant huve been mo deled by rubber dam and the graft cut to ft accurately:
7. gra(t put ly suturcd by uniting thc pericnn lum of tbe g~lt Wtlh th:it ~unounding thr defect.
8. aou wction of gr:ilt. (Courtcsy o{ Dr. C. C. Colcaan.)
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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 oí the central aspcc l of the brain, by enu­
cleation, through osteoplastic cxposure follows:
Step ,. Thc skull may be opened by chisel and mallet, Gigli wire saw, forceps,

electric sas, etc. Focal manííeslalions are the best guides to the por11on
of the brain sought.
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so as to form a flap with its pedicle situated in the same d" .
1
~
7

1 • fl Th fl r d · • irect,onof the osteopiast1c ap. e ap o ura Is seized at each d . as tha
lorceps and carelully turned downward, slowly elevating it ¡en With Al!is
Sometimes thc tumor will lend to follow tension upon lhe ,! rom_ the brain.

l d. . . . d b ura, if
scissors or b unt ,sseclor is insinuate etween the capsule o! th curved
the brain hugging its contour. Ligation oí the blood-vessen ,"_Umor anq

, 5f ·, -ibed Do • Is 1aci litatcnucleatton o a circumscri e tumor. ouble hgatures are 1 s the
the vessels ; they are tied; the long ends of the ligature serve p ;ccd arounct
vessels are severed between the ligatures (Fig. 168). It A ,"""Jctors; u
in the tumor, the involved portian musl also be removed. ura

15
•nvolved

Step 3. Binnie recommends an ordinary silver teaspoon aided by gentl · .
11on for the scooping out oí an cncapsulated tumor: it is much . e disse.

. . . . l l I l l b · eas,cr lothan an incision at right angles to the rain surface. Hemt rh use
· 1orrhage is co.

B

. FJc. 167. A. Gliusarcoma. thc sizc of a walnut, of the right motor area, B. fidd of opcra-
110 11 after rcmO\·al oí the tumor, C. tumor. ( Rc-drawn from Thurt'ks-Krause, Surgtr)' of tlu:
Brain and Spinal Cord, F. J. Rebman Publishing Co.)

If there are no guiding loca lization phenomena, an osleoplaslic flap may
have to be turned down •in the suspected region, as an exploralory procedure, lo
be extended, ií necessary, as subsequently indicated.

Comment. The contour, consistency and the presence or absence of
pulsations of the dura will afford valuable infonnation. In tumor or blood­
clot there usually is an abscnce of pulsations and the dura tends to bulge
into the trcphine opening. Palpation is of great aid in determining the
presence of subcortical tumors. The experienced palpating finger has often
correctly diagnoscd subcortical tumors at a depth of one inch from the
surface (Fig. 167).
Stcp 2. When the loca tion oí the tumor has been delermined, the dura is incised

Í'IG, 168. Ligation of blood vessels around cortical tumor. (Rcdrawn from K TI
Surgery of the 1rain and Spinal Cord, F J Rebman Publishin &,,'""- horeks,

trolled by ligation, clips, diathermy, comprcssion with gauze or hot la
sponges. P
Subcortical tumors should be rcachcd by cutting through thc summit o! a

convolut1on first; expose the tumor mass, gently retrae! 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
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 be
cloing less sponging. ' l

If the condition of the patienl is satisfactory, finish the opcration in one
stage (see Step 5).
Step 4. I the patient shows a drop in blood pressure or an augmentcd pulse

rate after the first part of the opcration, 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 ali oí the bonc flap is removed.

Step 5. WVhen the tumor is detached írom the brain substance but still adherent
to its origin from the membranes (meningioma) it is cntirely severed from

-
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of the wound of the dura are held together by interrupted sutures; the bone flap
IS then replaced and suturedI h · b or haven cases w ere tumors occur on the externa! surface oí the mem rane If
perforated the dura, it may become necessary to excise a portian oí the dura.

h
. ' · fl 1aken

so, t e wound is closed by a lascial flap taken írom the lascia lata or a a
from the outer !ayer o! the dura. Inoperable tumors may often be ameliorated l
electrocoagulation. Figs. 169, 1 7o, 17 ,.)

TUMORS OF THE FRONTAL LOBES
E

. . . the bon•
xercse care to avoid entering the frontal sinus while fashionmg .,fl: ¡I par

ap over the frontal lobes. The flap should be large enough so thal ª ·cal
oí the frontal lobe may be thoroughly examined. Exposure of a subcor\~1,e
tumor may be accomplished safcly by incising the right or left frontal In
well toward the front avoiding injury to the long motor association tra- ,,,
infilt 6. 1ria is "infiltrating tumors, replace the dura and osteoplastic flap because ", avo"d
to follow. In excising a tumor from the inner surface oí the frontal lo
injuring the olfactory bulb. ·

Fc, 1;o. Meningioma lefore operation. Same patient as in Fig. 16o (Fon Autlor's
Service, American Hospital, Chica4o.)

TUMORS OF THE CONVEXITY OF THE HEMISPHERES

Unless unusually large, neoplasms occurring on the inner suríace o! the dura
mater are usually easily removable. They are completely enveloped and are
easily detached lrom the cortex. The incision should begin lo one side of the
tumor. Occasionally, a portian oí thc dura has to be sacrificed. After the attach­
mcnts of the tumor are severed, it is gcntly removed írom lhe cortex. Small vfr
sels are ligated with fine silk or catgut; clips or electrosurgical hemostasis mar
also be employed. Hemostasis is oíten cffccted by small cotton pledgets. The
depression lelt by the removal of the tumor usually fills promptly. The edges

SURGERY OF THE 1-IEAD AND NECK

tbe brain by dividing the base oí the dura! flap to which il remains attachcd.
The defect in the dura is usually rcpaired by sorne form ol duraplastic pro­
cedure. A lascial flap írom the aponeurosis of the lascia lata aífords good
repair material. The space in the íascia lata, alter removing the flap need
not be 'rcpaired. While the cavity leíl in the brain after removal ol a tumor
sometimcs requires drainage, it usually is promptly obliterated by the expan­
sion ol the brain.
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The dura is sutured back into place by either inlerrupted or continuous
sutures. In cas,s w1th great tension, the dura cannot be sulured al ali· il is
simply replaced over the brain. '

Disposal of the bone flap is governed by the degree oí decompress ion dcsired.
pan or ali oí ll may be removed or it may be replaced in its entirety. '

lf a trapdoor osteoplastic flap has been made, remove enough bone to :
of adequate drainage. permit

In tumors occurring on the left side in right-handed persons ( d ·d ·th dided i. ; ; (and vice versa)
an wll ~• e mcre_ase m 1ntracranial pressure, there is danger that cortical
and subcortical laceration and hemorrhage with paralvsis ¡ ¡. . , o arm, eg or speech
may supervene followin a sudden protrusion. Harvey Cushing has recommended
that in such cases a prehmmary, suhlemporal drcompression below and behi d th
Sylvian fissure be performed on the side oppos ile the tumor. n e

1
----~---- j

Fi. 169. Meningioma. Patient seven days after op · (ele ,:
tumor mas the sie óí f6). Normal temperaiure. ¿,"""o (Jec treco»gulation all around
liut co gulated at base of tumor and d:stance f abo+ ,''"amtestations. Dura ot oened



TUMORS OF THE TEMPORAL, PARIETAL ANO O
REGIONS CCIPITAL

In operating on thc cort cx ovcr thc Rolnndic area proceed cautious], •
mancnt paralys1s of onc or more cxtrcmitics may cnsuc. lf h, ..) '1:5 per-
don on the iett si«de (riht si«de in ten-haded persons) .""""ion is lo
tient may lose his power of spccch. lbat thc pa-

Tumors occurring in thc lower part oí thc temporal ¡ b , .
at toe may require ex.

Jlj(

.,,
¡;
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tensive sacrifice of bonc down to the base oí thc skull: only by 50 cloing can
efficient access to thc undcr surfacc of thc temporal lobe be obtaincd.
I the ventricle has been opened in removing a subcortical tumor, make no

effort to close 11. A pwce oí Carglle mrmbranc may be used to cover this opening.

SUBTENTORIAL TUMORS
Figs. 172, 173-174)

Excision oí a tumor from the cercLrllar hcmispherc or the ccrebcllopontine
angle is more diífic.ult than operalin:.: in the cerebral hemisphcres. Opcrations
here are usually performed in two stagcs.

Stagc I
Stcp 1. Incisc tite dura. Palpate thc hcmisphcrc, ancl if cxpcdicnt, explore with

an aspirating: nccdlr.
Stcp 2. \\'hcn thr tumor is subcortical, ligate the larg e pial vessels and make a

transvcrsc incision. :\tten<l to hemostasis. This is usually not difficult.
In infiltrating tumors a large portíon of the hemisphere may have to be sacri­
ficed,
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Tumors at thc ccrebellopontine anglc tax the skill oí the surgcon. Tumors
hcre are usually of long duration and are loosely connccted with the nerves and
brain. They frequently spring from the auditory nerve ancl rcsemble a neuro­
fib roma.

Stage II

Step 1. Expose the tumor by retracting the cerebcllar hcmisphere toward the
midline, forcing the whole cerebellum toward the opposite side. Use a
rncdium-sizecl brain drprcssor bcnt to the propcr angle.

Step z. Retract the cerebellum toward the opposite side thus exposing the pos­
terior surfacc of thc pctrous portian oí the temporal bone. With a suction
apparatus or by meticulous sponging , clear the fluid issuing from the lateral
subarachnoid cister which has been punctured.

Step 3. Free the tumor frorn its mcsial attachmcnts, gcntly working away from
thc pons ami mcclulla. If thc tumor is large it may becomc necessary to
divide the auditory nerve. Aoid injury to thc facial ncrvc.
The manipulation of tumors of considerable size may cause intcrícrencc with

n•:-piration. If the cerebellum is immobile a third operation may be necessary.
l'rotect thc cerelit'lb r tissue frorn injury.
Step 4. :\fter rernoval oí thc tumor, atiene! to hemostasis, Permit the hemisphere

to return to its fossa. The wouml is closed in thc usual manner. The mus­
eles of the suboccipital region suficiently protect the cerebrllum so that
suture oí the dura is not imperative.

ANGIOMAS (PIAL) OF THE CEREBRAL HEMISPHERES
Ohtnin good cxposurc: select a large branch oí the principal vessel: doubly

ligate it with fine silk an d divide it between the lig atures. Hemorrhage is likely
here (the vessel walls are easily torn). \York very cautiously. Electrosurgical
methods serve here well.

CYSTS ANO CYSTIC COLLECTIONS OF FLUID IN THE BRAIN
For an exhaustivc description of this con dition, the reader is refcrred to the

author's English adnptation of Krause's Surgery of the Brain and Spinal Cord.1

Meningitis serosa circumscripta (Üppenheim ami Krause) is nol írequenl
ancl occurs only in the posterior cranial fossa. Brain cysts arise either from an
old hemorrhage or írom a 50ft glioma. For method of thorough e:<posure see
Fig. 180, p. 166.

In facing this problem, make sure while asp irating the brain tissue, that
a distended lateral ve111ricle 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 hemorrhagc into the ventric\cs or tumor nrar
a lateral ventriclc may cause the ventricular fluid to present a yellow or greenish
hue.
Step x. lncise the brain tissues and expose the cyst cavity.
Step 2. H the cyst wall is thick, cxcise it. U this is impossible. cnde:wor to

destroy it by electrosurgical means. (Electrocoagulation.)
The prognosis of simple cysts is favorable althoug:h it is at times diflicult to

difíerentiatc betwe-en these ancl gliomatous cysts,
F.J. Rebman Publihins Co. 191a.

Krause's Transfrontoparietal lntracranial Method for Removal
of Tumor of the Hypophysis Cerebri

This operation isper formed where x-ray plates reveal a tumor and the diag­
nosis is based on clinical maniíestations produced by the neoplasm. In such
cases, the tumor overgrows the sella turcica and involves contiguous areas of
tbe 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 temporo parietal region. This should
hinge backward and its dimensions should approximately be J¼ inches

Fu., I;5. Tumor of the pituitary gland. Note ize of sella turra and churacter of clinoid
proceses,

anteriorly, J¼ inches posteriorly , J¾ inches abo\•e and J¼ inches below.
Wait ahout a week.

Stage II
Step a. About a week later, raise the 05teoplastic flap again and tur it h:tck.

Fashion a dural flap which hinges downward. Ligate the presenting bra.nches
oí the middle mening:ea. 1 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 runn ing over it, the anterior clinoid process and part oí
the temporal lohe of the brain posterior to the les.ser wing oí the sphenoid.
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Fc. 19. Excision of the_cortex cerebri for Jacksonian epilepsy. Ater locating th
primary spa sm' area by electric stimulation, the_ center corresponding to the par thu; ¡.

fec ted is exciscd together with the cont iguous brain substance to the depth of about 8
mm. To avo id hemorrhage the blood vcsscls cncroo.ching upon the area to be cxcíscd

O 10

ligated. Additional _ligatures shown_in the center of the area are used as tractors o ¡¡,
fucus to be removed. The incision is made between the ligatures which are cut short, (R
drawn from Krause-Thoreks, Surgery of the Brain and Spina! Cord, F. J. Rebnán pi.
lishing Co.) u

Step 4. Further displacement of the brain from the tumor is brougbt 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 oí 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.

SURGERY OF THIE SKULL AND BRAIN
1o3

With a smooth forceps, push the olfactory nerve backward an q
the obstruction on the way to the hypophysis. Afler the front 1 ;us rernov0
brain is moved further away from the fossa, exposure of ti "¡ obe 01 thc
tumor and the opcrative field is accomplished. ne hypophys

I

SURGERY OF THE HEAD AND NECK

/

1G1

166 SURGERY OF THE HEAD AND NECK SURGERY OF THE SKULL AND DRAIN 167

EPILEPSY
Focal or Jacksonian

In Jacksonian epilepsy the irritation sems to originate in sorne particular
point on the surface of the brain and to radiate to other parts. An endeavor should
be made to ascertain the parts afected by cerebral localization (Figs. I77-178-
179).

The causes for epilepUc seizures are usually (a) depressed fractures; (b)
osteophytic growths; (c) tumors; (d) localized meningitis causing adhesions;

(e) bemorrhage, abscess, cysts, etc.
If no macroscopic lesion is found

wben 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. Wben a definite arca is
located, excise the gray matler 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
sucb 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
casioned by a clean, aseptic scalpel
excision.

Fu;.. J8o. Ex-posur, 0( th, pctrous po rtion S
o[ the trmponl booe. (Rcdnwn lrom Krau,c- tep 1• Form a flap embracing the
Thorks, Surery of the Brain and Spinal scar of the orip lt, DiCord. F . J. Rebman Publi,hing Co.) ,. gma rauma. IS·

, sect the adherent scalp freely from
tbe underlying bone. lnspect tbe bone thoroughly. Where, in severe injuries,
the scalp is adherent to the dura or brain, direct the edge oí 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 interna) 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 structur

Step 4. Where the dura pulsates and has not been ínjured during the:;,.ra-

tive manipulations and presents a normal appearance, stop and clase the
defect in the skull.
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) ..
Step 5. Attend to hemostasis. Prevention of adhesions between the dura and

the brain may be accomplished by intcrposing silver foil, rubber or a fal·
implan!.

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 oí the disease. The rcsults al a decompress1on
procedure in this domain oí surgical endeavor have been good, bad and indif!ere.nl.

In many oí these cases, scars will commonly be found aíter careful inspecuon
oí the shaved scalp even when no history oí trauma has been elicited. Many
oí these scars are undoubtedly the result oí accidents other than that causing the
epileptíc seizures. ·

W. W. Keen was so firmly convinced that a scar of the scalp may be the
cause of epilepsy that after having excised the scar and having found the bo
without evidence oí injury, he closed the wound and waitcd. I after excision
the patient failed to recover, Keen then-and not until then-considered the
advisabilíty oí performing sorne other operation. . í

In traumatic epilepsy, Friedrich chose the site oí trauma as the site fo'
operation even when the "aura" would indicate sorne other location as the startin
point oí the epileptic explosion. ,

Theodore Kocher, believing increased intracranial pressure to be U%,",
portant etiologic factor in so-called "idíopathic epilepsy," trephmed the skual
a general proposition, and excised the dura mater over the right frontopari_e le
region. This he occasionally supplemented by drainage ol the latera( ventri\d

In the absence o! evidnces of old trauma, Friednich olowed Ko",,,~.
operated over the posterior portian oí the frontal lobe. He reflecied nt
flapof scalp, having its pedicle below. The skull was then opened and a"",",
oí bone, from 20 to 48 sq. cm. (8 to 19 sq. in.), excised with forceps or 1° sq,
instruments. An area of dura varying in size from 9 to 33 sq. cm. (3¡/, to. 3 ¡Uid
in.) was then carefully removed taking care not to injure the subjacent P'ª
avoiding as far as possible ali hemorrhage.

Tbe flap was then replaced and the scalp sulured.

Causes of Failure After Trephining for Traumatie EpilepsY
(a) Undetected bone fragments.
(b) Extensive thickening oí the bone around the site of the injury.
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(c} The meninges are too thickened and excessively adherent to the cortex to
permit their safe detachment.

(d} Permanent changes in the brain-tissue by reasan of the long period thal has
elapsed from the time oí injury.

(e} Systemic conditions.
(1) Trephining without definite justification.
(g) Postoperative complications (meningitis, cerebral abscess, etc.).

DIAGNOSTIC PUNCTURE OF THE BRAIN VENTRICLES
AND CISTERNAE

VENTRICULAR PUNCTURE
Usually, no anesthesia is required for ven tricular puncture, exceptions to thc

rule being highly neurotic individuals and patients in delirium.

Fc. 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 a. 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· al
distinct advantage at the point oí puncture.

Step 3. Make a small incision down to the bone which is exposed. Perforate

the bone with an electrically driven burr which is placed al an acule angle
with the surface of the skull. The work is done more rapidly, with less dis­
com fort to the patient and is not so clumsy as when the hand-driven burr is
used.

Step 4. Wh en the dura is reached, the needle with its sheath is in troduced at an
acule angle. Sometimes difficulties are cncountcred in finding the opening
made by the burr on account oí the displacement oí the scalp structures. Ali
spiculae oí 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 nol be too thin and be al a caliber to permit thick pus to
escape should such be encountered . An other advantage of larger size needles

Fid. 183 Fc. 183
Fc 18. Method of performing ventricular puncture by the lateral rote.
Fc. 183. Method oí performing ventricular puncture by the su perio r route.

is that they are not so lik ely to injure cerebral vess els, in transit, as are finer
needles. .

Step s. After the ven tri cle has been entered ascertain the cerebral pressure with a
manometer which is attached to the needle left in situ (Figs . 181-181-183).
In order to obtain microscopic particles oí tumor from the brain substan ce,
the needle is introduced in the suspected tumor-bearing area and these are
removed by suction into an asp irating syringe. These microscopi c particles
have been used by the German school for diagnostic purposes.
In th is 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 suspecled regían and
investigatc it at close range and with less hazard than that incident to bra in punc­
ture. To explore a certain area of the brain (vcntricles, certain region oí the
hemispheres} a thorough understanding oí craniocerebral topography is essential
(see pp. 134-125, Figs. ro-1t).

170 SURGERY OF THE HEAD AND NECK SURGERY OF THE SKULL AND BRAIN 171

Suction must be carefully avoided in ventricular punclure. The pressure in
the ventricle will do ali the work that is needed. Suclion produces negative
pressure in the ventricles and leads to undesirable results.
Step 6. When through, withdraw the needle. Clase the puncture wound with

collodion. Dress.
Krause also punctured the fourth ventricle. In the two cases in wbich this

was done, the cerebellar hemispheres were exposed, together with the occipital
sinus, after which the exploring needle was introduced at a point where the dura
marks the junction oí the medulla oblongata and the cerebellum. The needle was
introduced sagitally and directed forward and upwards al an angle oí 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, al course, stop al once to
avoid injury to the importan! nerves al tbe 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 oí
x-ray enables one to study the outlines oí the ventricles. By ventriculography,
one may ascertain the degree oí compression oí particular ventricles by existing
neoplasms. In expert hands the method is free from danger.

Ventriculography via the Anterior Horns2

The palien! is placed on the operating table in the cerebellar position. Tbe
head is extended sufficiently far access to the frontal lobe. Local anesthesia is
preferable.
Step 1. The head of the operating table is raised to suit the conveniente of the

surgeon. ·
Step 2. The scalp incisions are made in the hair-line, being placed about 1/

inches to either side oí the mid-line. Trephine openings are made about Y,
inch anterior to the coronal suture Jine 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 tbe colleclion oí 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 s. Inject air through one needle until it escapes from the opposite one.
Step 6. Withdraw the nedle into which the air has been injected and inject

an extra 5 ar xo ce. of air into the remaining canula until slowly withdrawn.
Step 7. Elevate the head of the operating table. Close the wounds. Turn over

the patíent to the radiologist far further study.
"nnals ot Surgery, 68:5,.1918 .
TMe Soutbem Medial Joumal, Vol. 18, No. 11, De. 193$.

Comment, Fincher stresses that puncturing the anterior homs 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

x. Injury to vessels. With care, these may be readily avoided. Occasionally
by rea.son of anatomical abnormalities or vascular tumors, death may ensue
from injuring a vessel. Pleilfer reports a death from perforating the artery
of the corpus cnllosum, wbile Küttner perfarated the transverse sinus with­
out i11 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 fallowing injury to the transverse sinus.

• Entering the needle too deeply; only experience and carelu! work with the
use oí proper instruments will tend to avoid such casualties.

3. Infection.
4. Passing the exploring needle through the tumor into healthy territory thus

causing implanlation metastases .
Tillman reported a case oí death oí a patient in whom the medulla oblongata

was punctured during the exploration. Tbis bappened in a case oí tumor al the
acoustic nerve about the size of a hen's egg which displaced the medulla. Four
hours oí 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 sorne 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 sorne cases that one, two
or more are often made either in the anterior or posterior homs of the
lateral ventricles. They are quite harmless if performed by a skilled sur­
geon but may be dangerous in the hands of un 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
tha.n a lumbar puncture should be given unreserved heed .

Cisterna! Puncture
The same precautions are here ohserved as in lumbar puncture. While

the puncture is made, avoid injury to the tumor ar cerebellum; edema and
bemorrhage may result if precaulion is not taken. In tumcrs in the posterior
fossa oí the skull, the cisterna magna is ohliterated.

In brain tumor, cistemal puncture is contraindicated; lumbar puncture is
much safer and should be preferred. Cisterna! puncture is less painful and
followed by less severe headache than is lumbar puncture, particularly when
performed with the palien! sitting instead oí lying down.

Technic. Insert the needle just above the foramen magnum to tbe mid­
line of the occipital bone; do not insert the needle too deeply.
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HYDROCEPHALUS
According to Dandy, thcre are thrcc general typcs oí obstruction produdns

hydrocrphalus: (a) congenital malformation; (b) tumors and other space­
occupying h·sions; (c) inflammatory sequelae.

Congenital malformations are occasioned by .1trcsia oí tite aqucJuct oí
Sylvius ¡ failurc of the foramina of Luschka and Magendie to develop; fai lure
oí thc sub•.uachnoid spacc-eithcr thc cistcrnac or the branches which pass to
the surface of thc cercbr.1) hcmisphcrcs-to become p:ilcnt.

Tumors oí any type ancl in many locations may occlude part or all oí thc
\"Crttricul:tr syslt.•m or the subarachnoid space.

lnflammatory ohslructions are most ín•qucntly located in the cisternae and
al thc foramina oí I.uschka and Magendie, but the foramina of Monro ami
aqueduct of Sylvius may be affected. At times the extension of an infective
process surrounding an abscess may occlude the cisterna, thc aqueduct oí Sylviu:-,
thc ba.s.11 íorarnina, foramen of )lonro, or cn-n thc \"enlriclc itsclf.

",\tkmpts to drain cerebrospinal fluid into other tissues-the scalp, the
subdural space, the cisternamagna, the peri toneal and pleural cavities, thc extr;1.
pcritonral tissurs-nrc impractical Cor onc or both oí two rea.sons, i.c., thc
fistulous trae!, whcther it be a simple channel in thc tissue, a tubc oí transplanted
lissue (veins or fascia) or one oí thc forcign material (rubber tulx-s or drains),
soon closes; and the fluid soon becomes walled off, owing to the reaction of
the tissucs. .

''The Grrman 1Ilalkenstich,1 or puncturc oí the roo( oí the third ventricle
is a failure because the connective tissue (neuroglia) repair soon doses thc
opcnin~ anil c\'en ií the opcning could havc persisted, absorption oí thc fluid is
impossible because it passes into the non-absorbing subdural space; the lluid
cannot, by any conceivable chance, reach the subarachnoid space.

"In c.hildrcn :md adults whcre tumors form the ovcrn-hclming pcrccntage
of obstructions,thehydrocephalus is n.utomatically curcd by rcmovn.l oí the tumor.

"The obstructions prevalent in infancy-strictures of the aqueduct of
Sylvius, occlusions at the foramina of Luschka and Magendie, and closurcs of
thc cistcrnnc-oficr cntirrly difiercnt problcms in treatmcnt.

"The fluid can he absorbed only in the subarachnoid space and there is only
onepart of the sub.uachnoid space which is l.:irgc enough to make it mechanidlly
pos.sible for lluid to cntcr írom the ventricular system, namely, the dstcrnae;
elsewhere the subarachnoid spaces are too closcly applied to the brain. More­
over, there is only one very restricted part of the \'Cntricular system which is
in clase apposition with the cistcmae-the floor of the third ventricle. And
finally, thc lloor oí the third ventricle appears to be thc only part of the ven­
tricular walls that is suficiently thin and devoid of neuroglia to offer a chance
of a pcrmanent fistula."

Dandy's Operation for Obstructions at the Aqueduct of Sylvius or the
Foramina o{ Luschka and Magendic-Third Ventriculostomy

(Floor of Vcntricle)
Commenting on lhe mcthods of surgical trcatmcnt oí hydroccphalus in

vogue, Dandy says that repeated ventricular punctures which have been prac­

ticerl sincc thc time of Hippocratcs, and lumbar puncturcs, are useless because
the fluid quickly rdorrns whilc a permanent, external fistula quickly ends in
meningitis ami dcath.

The original approach proposcd by Dandy was unclcr the frontal lol>c whcrc
it became necessary to divide one optic nerve to gain ac.ccss to thc ílaor oí the
thinl ventricle in thc rcgion oí the cisterna interpcduncularis. The lateral ap-

F. 18y Drawing of brain showin externa! hydroccphalus. The fluid is in the subdurat
spacc and not in the subarachnoid space. (Dandy in Lewis' Practice oí Surrery W E
Prior Company, Ic.)

proach has supplanted thc frontal, which has grcatly simplificd thc procedure.
The optic nerve is no longcr sacrificcd, no scar is visible, thc lloor of the third
\'entriclc is reachcd much more directly, and at thc cisterna intcrpcduncularis,
the stalk of the hypophysis can be sccn and avoided, and most important of
ali, Dandy bclic\'CS that the íormation o( an externa! hydroccphalus will be
far less probable bccausc a projccting shelí oí dura scparatcs the cisterna from
thc temporal lobc and acts as a. barricr to the llow oí fluid into the subdurnl
space. (Fig. 184.)
Stcp x. A plaster cast is rnoldcd to the iníant's head. A defcct is madc in

thc cast ovcrlying thc temporal rcgion o! thc sidc to l>c opcratcd upon,
Fig. 185.)

Step 2. A small curvcd incision is rnadc in thc temporal rcgion (cithcr sidc).
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beginning i n front of the tragus of the ear and cxtending upwards and for­
wards. Fig. 16.)

Step 3. The temporal muscle is incised.
Step 4. A small arca of bone is removed about the base oí 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 5o.
Step 7. The dc:scending horn oí the bteral \"Cntricle is tapped and 6 l 8

of uid evacuated. A short ñanged ventricular needlein. {"%"°­
the operation. in place luring

Step 8. The temporal lobe is depressed with a spatula unti l the lateral
of the cisterna interpeduncularis comes into view. wall
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Step g. The cisternal wall is opened behind the oculomotor nerve, or be­
tween the carotid artery and the oculomotor nerve. Both of these struc­
tures stand out in the cisternal wall and must be carefully guarded against
injury from undue traction (Fig. 187).

Step 1o. After the fluid within the cisternae escapes, the bulging floor 4
the third ventricle is opened as widely as desired (Fig., 188). The openin
is preferably made just postcnor to the hypophyseal stalk. "

Step n. The space remaining is flled with salt solution. The dura, musen,
galea and skin are closed in layers with interrupted sutures ol silk.

oí this type had cltanged whilc under obscrvation to onc with ventricular ob­
struction, doubtlcss by the slow extension of the old scar in thc meninges at the
base of the brain. At times thc intcnsity oí thc color ar phthalcin in the ven­
tricle is so slight that one suspects a partial ventricular block ami subsequently
a complete stenosis. Where the ventricular opcnings ·are widcly patent, the
ventricular dye is intense after zo minutes.'
',E Dandy. Exiion o the choroid plexrues, Ann. Sur., 68:560, 1918.

F1c, 188. Method of excising floor of the third ventricle for hydrocephalus due to a ventricular
obst ruction. (Dandy in Lewis' Practice of Surgery, W. F Prior Compay, Inc. )

Hydrocephalus due to a cisterna) block does not appear lo oífer any prospcct
oí sidetracking lhe ventricular Huid sincc the cisternae are obliterated.
Dandy suggcsted removal ol the choroid plexus lrom both lateral ventriclcs

for this type al hydrocephalus; as yet the survival perio<l has not been long
enough to be certain ol cures. The reasons upon which the operation is
based are:

. (a) Therc is absorption lrom the spinal subarachnoid space (normally
about one-fourth to one-fifth of the amount lrom the entirc subarachnoi<l space)
if we may accept the absorption tests with phenolsulphonphthalein.

(b) The choroid plexus of both lateral ventricles represent perhaps two­
thirds or threc-fourths of all thc fluid-forming organs.

It, therefore, seemed possible that after the removal ol the entire choroid
plexus from both lateral ventricles, the quantity ol fluid lormed would be so
far reduced that the absorption lrom the spinal canal would be adequate. In
3 patients from whom the choroid plexus had been removed, a hydrocephalus

CHAPTER 9

SURGERY OF THE EARS AND ADJACENT
STRUCTURES

OPERATIONS·ON THE EXTERNAL EAR
HEMATOMA AURIS

This is usually caused by trauma to the auricle; a dark swelling occurs on
the anterior suríace of the auricle often associated with severe pain. Treat­
mcnt 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 prcssure applied.

CAULIFLOWER EAR
If a hematoma auris is untreated, scar tissue is formed, thc contracturc oí

which gives rise to the cauliflower car.
Don H. Palmer rcported tite foJlowing opcration as being satisfactory.

Step 1. Steri lize the outer ear and contiguous region with any good antiscptic
cxcepl iodine. Introduce cotton in the outer auditory canal.

Step z. Incise the swelling on the ear at its most projecting portion and remove
with a curet ar fine gouge all newly formed cart ilage or bone as well as
blood clots. Continue the curcting unlil the surfacc is smooth.

Step 3. Bring the edges of the wound together leaving a small aperture which
will allow the insertion of a Eustachian catheter attachcd to a Pynchon
pump which serves to extract the blood which has collected and assists
in the approximation· o( the skin, cartilage and perichondrium.

Step 4. After drying the skin, plug the auditory canal with a lresh dry piece of
non-absorbent cotton. Sterile vascline is applicd over the car and surround­
ing rcgions.
Place a cardboard mold around the car, then

Step 5. Encase the entire car in plaster ol Paris through which the Eustachian
cathcter is permitted to emerge; this is attached to the pump. The catheter
is manipulated as the plaster solidifies so that it may be removed easily
when the plaster is completely hardened and the space it occupied is used as
a drain. Toe plaster is held in place with gauze and removed in pieces alter
ten days.

PROMINENT EARS
Step 1. Remove the skin and fascia between the points x, 2, 3 and 4 as out•

lincd 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 lrom the
auricular surface must be greater than that taken away from the mastoicl
region. . .

Step 2. Unite the cutaneous margins with interrupted silk sutures.
Kolle advises the removal ol an ellípse of cartilage. This is usually necessary,
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because if somc auricular cartilage is not taken away the rcsiliency of the carti­
lage will probably render the operation inefftcient and recurrence will result.

Goldstein's operation consists of excising an elliptical portian of thc cartilagc
o( 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. l\Iake an incision embracing ali the structures oí the auricle corre­
sponding to the Jinc ancl curve of the antihelix.

Step z. 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 methocl usecl lar rcmoving a foreign body from the auditory canal is,
oí e:ourse, determined by the size, shape and degree of impaction oí thc object.

Sma ll 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; obj ects which can be crushed (peas or beans) may be extracted by an
angular tenaculum inserted in the compressed substance and wi thdrawn. Insects
sltould be removed immediatcly to avoid their injuring the tympanum. Irri­



F1c. 190. P.ukhill's o¡xration íor nucroti:a..

of the auditory canal, then the hook is applicd to thc middlc oí thc object and
withdrawn.

A straight instrument insertcd in the same manner sometimes suffices.

OPERATIONS FOR INFECTIONS OF THE MIDDLE EAR
AND INTRACRANIAL COMPLICATIONS

MYRINGOTOMY
Anatomic Considcrations. The tympanic membrane (Figs. 191 and 192) is a

dclicatc, partly transparent membranc which divides the cxtcmal auditory canal from
thcmiddlc car, running downward and upward obliquely with the lower anterior canal
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REMOVI\L OF POLYPI FROM THE AUDITORY CANAL
Polypi are usually found in the tympanic cavity, on the eardrum and the

watts oí thc auditory canal and are always associated with subacute suppurative
or chronic otorrhca.
Stcp J . Irrigatc thc car.
Step a. Insert a speculum and adjust the snareover the pedicle of the polypus.
Step 3. Draw down the wire steadily and carefully so that thc ped1clc is de-

lached without any rough m:rnipulations causing damage to the middlc car.
Step 4. Irrigate the canal from which the polypi have been removed and in­

scrt a gauze dressing, following which the chronic otitis media must be
treatcd.
Comm::nt. Polypi are oftcn attachcd to important structurcs of thc

middlc and internal ear. Even with the greatest care, serious accidents
may occur in their removal such as facial paralysis and labyrinthitis. A
safcr mcthod of rcmoving thcm is frequent cauterization with strong solu­
tions of silvcr nitratc. ·

REMOVAL OF EXOSTOSES OF THE AUDITORY CANAL
Thc purpose of this operation is to restare thc lumen of the auditory canal.

Unless exostoses ive rise to symptoms (thcy usually do nol) they are best
Jdt alone as their removal is o!ten besct with numcrous operative difficulties.
Smallcr growths may be removed through the canal while larger ones may re­
<¡uirc a post-aural incision. The smaller exostoses made up of compact bone
are most satisfactorily removed with a long, slender bonc-gougc.
Step 1, I the canal is considered of sufflcient size to pedorm this operation

satisfoctorily, irrigate the car with an antiseptic fluid.
Stcp 2. Jnscrt a spcculum into thc auditory canal.
Step 3. With a tenotomc, or a curved bistoury, make an incision over the

tumor in such a way that a small flap is íashioned and placed against the
side of the canal.

Step 4. Insert a fine chiscl into the canal either while the speculum is in place
or aftcr it is withdrawn, until it touches thc base oí thc exostosis. Whilc
kccping in mind the dangcr oí injuring the tympanum and other delicatc
structures closc by, the chisel is givcn a fcw light taps which are g:encrally
sufficienl to detach the tumor from the canal wall; if not, the chisel is with­
drawn and reinserted to excise a small V•shaped portian of bone, thus
forming an acule angle with the first until the base oí the bone tumor is
det:iched. Rcmove the íragments oí bone with a forceps.

Step s. Replace the flap. Pack the canal with gauzc.
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FURUNCLE OF THE AUDITORY CANAL
Furuncles are usually found on thc ca.rtibginous ca.na] watts or on the inside

oí the trag:us. If abortive measures are unsuccessíul the íurunclc should he
opened, followed by stcriliz..,tion with tincturc oí iodine which is washed off with
alcohol. For analgesic purposes, pure carbolic acíd is a.pplied to the point oí thc
íurunde or a mixture oí cocaine, carbolic acíd, menthol and alcohol. Nitrous
oxide is of value in certain cases.

Introduce a fenestratcd car speculum opposite the location oí the furuncle.
With a proper scalpel thoroughly incise the furuncle. Curet its bed. Swab
it with carbolic acid followcd by alcohol. Pack with gauze and dress.

. -
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gation is often sufficient for their removal; however, they may be killcd by
J)ouring meltrcl vaseline in the car íollowed by a piece of cotton soaked in
chloroíorm.

Hard, round objects which almost completely fill the canal furnish the
greatest dificulties. Care should be taken that they are not pushed in íurther
during manipulations.
Step 1, llluminalc the auditory c.inal with a strong headlight.
Step :. Insl'rt delic.ite forceps; grasp the íorcign objcct and withdraw it.

U this docs not seem feasible, an instrument resembling a blunt, curved
crochct•necdle is inscrted in the canal beyond the object while hugging the wall

Fc, 19 . Drum membrane showing the relaticn of the landmarks to the usul inci (t i- Afrom behind). " ' l)IOll \•lt: 'ft"C
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pletely separated from thc atrium 50 if it is (ound ncccssary to drain this space the
incision should be extended into the membrana ílaccida and over the back fold.
Sometimes the jugular bulb is e:<posed on the íloor oí the middlc car and on rare
occasions in its canal; a fibrous membranc scparates the facial nerve from the pos­
tcrior and inner part of thc middlc car. Thcse ;momalics occur inín.--quently 50 do
not warrant any considcratiun. The Jower parts oí the drum mcmbr:mc are best for
incis ion. (Fig. 193.)

Paracentesis tympani is indicated:
1. In acutc otitis media, whcn the membrana tympani is red and bulging.
2. In acule otitis media, when thc drum is red and the patient suffers severe

pain.
J. In acule otitis media whcrc the membrane is red
and when mastoid symptoms are present.

4. In subacutc catarrhal otitis media, when fluid
(mucus) pcrsists in thc middlc car.

s. In cases of otitis media, where resolution is de­
layed by obstructed drainage.

Operate under gas-oxygen anesthesia since this is a
very paíníul proccdure.

Introduce a Jarge car speculum (Fig:. 192) and obtain
a brilliant illumination oí the tympanic membrane.
Step 1. Makea long curvilinear incision beginning be.

low at the most dependent parof the car drum asa "" 1g,,223""""T'·
hugging the posterior horder extending upward to the
posterior íold. An incxpericnced man should make the incision al the point
oí gre:itest bulging, írom thc umbo downward to the floor of the canal. Such
an incision will serve for al l intents and purposes. (Fig. r93.)

Step 2. Pass the kniíe through the cntire thickness oí Lhe drum but not so
decp as to injure thc mucous mcmbrane oí the inner wall. ·
Commcnt. Thc dangers of_myringotomy are: dislocation 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
kmfe 1s carncd too far inward at the start engaging the stapes and tcaring
it out of the oval window•

While these phases of surgical intervention require special training, onoccasion, 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 problems under consideration.

MASTOIDITIS
Operation for Acute Mastoiditis

Opening out from the middle car is a series of air cells which occupy tbc
mastoid process. This mastoid process frequently becomes the seat of sup­
purall\'c proce5SCS assoc1ated with middle ear disease. (Fig. 194 A and B.)
Step 1. Shave the scalp on the affccted side for about one and one-halí incbes

about the auricle. Prepare the skin with iodine and alcohol.
Step a. Make an incision about J{ inch behind the auricle, parallel to thc

attachment oí the auncle lo the skin. This cxtends from the superior at­
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Fic. 191. Diagram slowin,g relations of thre subdivisions of ear, (Piersol-modified from
Schwalbe.)

portion of thc :nembranc is closcr to the surgeon th:m the Jowcr. Thc drum mcm­
brane LS about 2 mm. uu.rnal to the inner wall of the middle ear and at the back

walls. In pathologic conditions the marks of identification on thc membranc are
hidden but they must be kept in mind and not touched. 1t should also be kept
in mind that the drum runs obliquely to the long axis of thc canal and that the upper
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por:tion is found the foramen ovaleand Sl3pcs above and thc foramen rotundum be.low,
which are usually protected by the wall oí the posterior canal. The chorda tympani
nerve runs through the upper part of the middle c:ir. Prus....,,k's spacc is almost com­
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rclation lo lhc vertical part of its course. The former points outward, over the
facial nerve toward the surgeon so that whcn the posterior canal wall is lowered,
the bone can be removed to an imaginary vertical line dropped downward from the
convex prominence oí the external semicircular canal. The nerve runs through the
aqucductus Fallopii, a canal of hard bone which is more delicate and the nerve
more likely to be injurcd in thc horizontal part of its course on the inncr wall of
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FJC:. 195. A. L:i tcral \·icw of the temporal bone, showing the relations of thc btcral or
transverse s i n us and mastoid antrum, B , r i g h t temporal bone showing position o f f a ci al n e rve

and other importantstructures (Applicd Anatomy, Davis),

the middle car than in its vertical portion in the posterior canal wall. I suppura­
tion has been presenl, many of the mastoid cells will have been obliterated, the
bone will prescnt a dense, ivory-like appearance, and the antrum will be nnrrowed.
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 shou1d
be sought for alter opcning the antrum. It is covered with white, hard, solid bone
and is usually easily discerncd. Jn cases requiring radical operalion, the lateral sinus
is very apt to be far forward, although its position is cxtrcmely variable. The
foramina ovale and rotundum lie in the posterior part oí the inner wa11 oí the middle
ear, anterior to the connecting point of the inner wall and posterior canal wall.

tachment o! the auricle to the tip o! 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 no! to strip the perios­
teum from the posterior canal wall. Superficial bleeding is controlled with
hemostals and ligatures. A self-retaining mastoid retractor is inserted.

Step 4. A search is made for any fistulae caused by the escape o! pus through
the corlex. 11 this is found, the mastoid is enlered through the fistula. 11
not, the cortex is removed just posterior to the posterior canal wall from
the suprameatal spine oí Henle to the mastoid tip. This can be done by
chisel and malle! or with an electric burr. The air cells o! the mastoid are
found beneath the corlex; these are usually infected and contain pus. The
necrotic cells are curelted and the overlying cortex gradually taken away
in such a manner that one is not working in a deplh. One mus! not go
bcneath the posterior canal wall anleriorly, as there is a grave dangcr of
injury to the facial ncrve. Posteriorly, it is necessary to watch Cor thc
hard smooth bone which !orms the sinus plate, and superiorly the mastoid
cavity is bounded by the hard plate o! bone, the tegmen tympani, above
which lie the dura and the brain.

Step s. The operation is no! complete unlil the mastoid antrum leading lo
!he 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 entrante is enlarged, care being laken no! to enler the middle
ear, as there is danger oí injuring the ossicles and destroying the hearing.

Step 6. The remaining cells are cleaned out with a curet in such a way thal
the whole mastoid is converted into one large smooth cavity. This includes
lhe zygomatic cells, the posterior-superior angle cells and !he retro sinus cells,
if any oí these are presenl.

Step 7. The cavity is carefully cleaned of any bone chips. Jodoform packing
is loosely inserted. The end o! the packing is brought out to the lower por­
tion of the wound, or a rubber drain is pul in the lower part. The upper
lwo-thirds oí the wound is closed wilh 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 Opcration
Beíore procccding to a radical mastoid operation, rule out suppurative

labyrinthitis by appropriate tests. 11 this precaution is neglected, one is courting
danger o! meningitis should the labyrinlh be involved in the suppurative process.

Anatomic Considerations. (Figs. 195 A and B.) The surgcon should have
a very clear picturc in his mind concerning the surgical relationship existing between
lhe facial nerve and the temporal bone. The facial nerve passes outward from the in­
Lema) audilory canal until it reaches the upper, anterior part o( thc inner wall oí
the middle ear, just above and posterior to the canal for the tensor ty npani muscle.
It then passes backward in the inner wall of the middle ear , above the foramen
ovale, to the point where it bends beneaih 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 externa) semicircular canal bears an important



lJurin¡; lhe r.:ulic:tl o¡x·r:1tion, the foramm ov:1le, which _lit-s jusi bcnc-blh tlt _\un;
ol the facial n«erv e, cannot be plaily eren untes he facial ri«de 1+° "" """,{
to il~ t•xtreme Jimit. Jt is usuallr co\'crcd by a m:iss o{ granul:J.11ons 11:i.t - 1ou t_

no t_be disu rbvd. The promontory is the boie covering tbe first ad """ }.'
of the cohlea and ppears as a round ed prominence on the inner wall ot"","",","
en anterior to the foramina ovale and rotundum, The Eustachian tube is o 3 f
in the hollow space formed by the anterior and inner wall, in the anterior part o
1ht· midd!c l'ar, ami i:- ;ihout .3 or 4 mm. :ihon- 1hc Jloo_r. íhc mlt•rnal c.uot1c..l a_rh t)_
is fountl low:1rd thc innrr sitie ;rnd bdow thc Eustach1:m tubc, se¡~;1r;itl'<l fr om •~ ~').
a thin hon\' pl:lll' whid 1 0{1t·11 omtains fissurt•s: tlrn5 thc c:1ro11d nrtrr>: ~1ª) . ic
injurrcl by careless curettae of the tube. Just ab ove and p rallel to thc 1-.u :it:iclu:m
tube is the canal for the tensor tympani muscle. The wall of bo ne between the to
anals is often incomplete. The bony wal is extremely thin in the region where th
h orizontal part of the Fallopian canal is :ibo \"C ;md lx·l111111 !he c;111:1I for thc ll'IU>r
1y 111¡,:111i ;ind it is here that care sh ould be 1:1kcn not In inJ\Lrc thc l\l'f\"C, . On llw
anterior surface of the bo ny plate fo rming the anterior osous canal wall is foun
the glenoid fosa. This is sometimes entered when the canal is widened, but a5 a
rule ·110 harm rc-suhs rxct·pt a sliµ:ht :-ort~nrs.s ami !',(iffm•ss uf thc J:IW. :\ ~t•rious
septic arthritis may follow an injury to tlu- synovi:il c.wity.

thc h'Chnic o! a radical mastoid operation consists essentially of the follow­

in¡.: stcps: (Fi;;. 196). . ..
Step 1. Jncision.-This i:- thc s:1me ;1s is usctl in :1cu1c mastoul111s plus clon¡.::t·

tion o! thc upper and lower extremity oí thc incision.
Step ::. Rcílcct thc pt•riostcum. Rc1r:1ct. Drapc thc margin~ o! thc womul.

llhnnin:lle 1horou:_:h ly .
Step 3. Rcmo\'c thc cortcx o\'cr thc outcr wall oí the :iltic :intrun~ :incl po:­

terior wall of 1he canal for :1bout onc-cighth oí an inch. In ch ild ren this
stcp rn:ty he orni11cd.

Step 4. Open thc m:1s1oid an1rum as described above. In chronic suppur:ttions
this sh •p is rendered more difiicult l>CGH15l'
(a) the o5.$rous s1ruc111n·s oí 1hc concx an• h:1rdcnl'd ami thickcucd,
( L,) tht>rc is an apflan ·nt incre:1H· in depth and a
(e) climi11u1ion oí thc size o! thr :1.ntrum.
\\'ork slowly ;-ind card ully, lx-;:.inning at the posterior can:il, workin1-t in•

w;ml, íorw:ml ami somt·what upward. ldl~ntify thc :intrum, Rcmo,·e its
overhanging walls, Orient yourself as to tlu .• posítion of the dural plate and
plah.• oí tlw sinus. In chronic ca.st'S thcrc is a tendcncr for thc dura to be
low and the sinus situated forward. Remove all suspicious or diseast·d bonc
here and in the zygomatic region. Identify the external semicircular canal

Step 5. P:iss a prol,c from the antrum throuµ:h thc aditus into the middlc t·:tr.
Rí•lllo\·c ali thc w:111 oí thc r:111:11 aUO,·c and eXtl'nd thc probe to thc outcr
portion oí tht• posttrior c:111:il (about onc.third should be chiselled away).
The remaining bridge is now bitten away by :t ddicate rong:cur or by mc:rns
oí a c.hiscl of appropriate si ze . Avoid injuring the facial nerve.

Step 6. Kow lowcr !he facial ridgc by mr:tns o! a chi:;cl or burr. Fine shavings
are takeñi away gradually. At this step an assistant watches the patient's
facr for twitching which would denote closc proximity oí the instrument to
the facial nerve. External bleeding suddenly appearing my indicate that
thc artcr}, oí !he faci:11 ner\'c, which is here a very small vessel running in

-- ----··---------~
f'1G. 1!)6, lbdical m:1~toitl o¡x:r.iuon. Consuh tcxl fo r ~tcps of o¡ier.:i tion.
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the course of the m·rn- but sonwwh~t extrrnal to it, h:ts becn divíckcl.
Comprt·ssion ca:.ily will stop thl' Ulerdin¡.;.

Step 7. Rl'mow 1he ouler w:1\l of lhr altic L,y mc.1115 oí a sharp bonc curct.
Rt·n10\'t' thc m:1llem, ;11111 incu:; Lul be G1tt•ful 10 :tvoid dislocatin¡! thc slapes.
Ihy with approprialt·•siu d spon ¡..:rs . Oozing is controlled by :1 plcdgcl oí
cotton dippt·d in :ulrtn:ilin.

Step 8. 0 1.i littrate thc hypotymp:inum.-Failurc to rcmo\·c this oftcn rcsults
in failurc oí thc opt•r:1tion,

Step g. Gently curet out the mucous membrane of 1hc Eustachi;in tul>e as far
duwn as thc isthmu.i. Jf this prcc:iution is ncglcctcd, a pcrmancnt com­
munic:ition with thc pharynx will rt-sult inviting dischargc :rnd infccti:ms.
Rt·membt·r tht· clase proximity of thc c:uotid ;irtcry 10 thc Eustachi:111 tul>e.
Thc canal for lhe tensor lymp:mi musclc should also be oblitcrated.

Flush thc l:1r;.:c cavity with norm:il !-alt solution. Dry. Stecr cle:ir of
thc promontory ;iml for:1men ov:1lc. l"nnecL-5.5.Jr)' m;inipubtions hl're :irc
oÍIC'n íollowctl by l:tbyrinthi1is.

Step 10. This step consists of cre;1tin¡.; :1 p lastic flap in order to enb rge the
exll·rnal aud11orr canal ami to linc with skin thc c:ivity crcalt•d by thc
op('ration. A numl>cr oí rnclhods h:t\"C becn devised to acco111plish 1his
oLjcc t.

Ilunl(•r F. Todd dcscril>Cs his mt·thod :1s follows:
A. A Ion;.:, n:u row, curwd bistoury i.s p:tssed down thc :1coustic m!':1lus

so that it projects through the detached end of 1he fibrous pon ion, its
po int being directed backward. The auricle is hcld wcll íorw:ml ami thc
fibrous portion o! thc me:1tus cut throu¡.;h postcriorly, from wíthin outwarcl,
for a short dist;ince.

B. Thc cd;..:c oí the Lisloury is lhcn directecl in :i slantin;.: direction up­
ward and outward, and th~ incision continut·d as far as 1he cartilaginou:; pur­
t1on oí thc mratus, can: llt'mg t:ikl-n not to rul into the conch :1.
. C. The bi.Houry is then withdrawn and reinserted at the point at which
it was firstmade to turn upw;ml. lt is now directed clownw;in f :md outw:ird
and, in a _~mular n_1.1nncr, the incision is madc in :i sl:mting: direction toward
thc ."· en~r m:tr;:.m oí thc c:1rtila¡::inous me:itus . (In c:irrying out these
manipulations care must be lakcn th:it the outer portion of thc hisloury dncs
not injure the tragus or other portion of the auricle, a mishap which c.,n
sily occur.) The fibrous portion of the rnratu:; is thus divirlcd by a
\ -shaped mns1on mto thrrc small flap:,: n :1mely , ;¡ posterior or e:c.1.ernai
V-sh:ipc<l íl:ip , and a superior ami :in in ferior flap.

D. Thc outcr flap is Ílxed lo the skin brhind the :1uriclc by mc:ms of :i
catut suture. The auricle is thcn pullt•d hack into its normal po .:;ition.
By mscrt..m¡; thc llp of a fingl'r into the nH':tlus, the uppcr :md lowcr flap :.
are pressed upwar d and dowmwar d against the roof an d flo r of thc m:is­
toid cavity, and can be kept in position afterwards by suturing the flaps
to the subcutaneous tissue or by pack ing the cav ity through the metus
\\'1th :i strip oí nbbon g:1111..e.

Step u. Pack thc cavity with iodoform g::iuze . The posterior wound i3 now
closecl.

Possib !c lntrilcranial Compiications: (a) Cellulitis of the flaps; (b)
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scess; (f) meningitis; (g) acute labyrinthitis; (h) postauricular fistula.
Most of thesc may be avo,ded by proper technic.

EXTRADURAL ABSCESS
Stcp ,. Procee d as_ outlined for simple mastoid operation. Usually a fistula

is seen in the middle fossa tegmen, suriounded by granulation tissue. Pus,
usually pulsating, may or may not be seen escaping from the fistula.

Step a. Enlarge the fistula and remove the tegmen very carefully with rongeurs
or curet. Extreme care mus! be taken in this procedure as any injur 1
the dura may lead to a fatal meningitis. (F ig. 197, I and 11.) y 0

From this point of the operation there are two methods of procedure.
(a} A small ca theter may be inserted along the side of the needle into

the abscess cavity; the catheter may be used Cor irrigation ar aspiration.

(b) The dural opcnmg may be enlarged with a hcmostat and a tract made
mio the abscess cavity. Inserta Moshcr wire basket drain. Pack loosely and as
the abscess heals, tbe basket will be extruded.

OPERATIONS FOR SINUS THROMBOSIS
A1atomic Considerations. (Fig. 199.) The course of the lateral sinus may

be outlined by a lin e drawn from the external occipital protuberance to the cent,
oí the external auditory canal. That part of the sinus below the bend or knee which

FG. 198. Temporosphenoidal abscess of otitic ori in, vertical ~cction, anlcropostcrior. Ver­
tical linc indicatcs midcoronal pl::mc. (1fodificd aftcr S)·dncy Scott.)

Step 3. Pack the mastoid cavity loosely. Do not clase the wound.
Step 4. Bandage the same as in simple mastoid.

OPERATION FOR TEMPORO-SPHENOIDAL ABSCESS
Step , . Perform the radica l mastoid operation as outlined.
Step a. Expose the dura by removing the middle fossa tegmen quite widely in

ali direc tions . (Fig. 198.)
Step 3. With a small electrocoagulat ion tip, make a circle about inch in

diameter in the dura; the cavity is packed loosely and bandage applied.
The purpose oí the electrocoagulation is to sea] 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 wi th a Cushing needle; a slighl resistance will be
felt when the capsule oí the abscess is penetrated.

Inferior longitudinal sinur

Stva ight sinus
Torcular Herophili

Inferior pelrosal sinu1
Jugulor vein Cavemou1 sinu1

F1c. 199, Ccrcbr:il blood sinuscs (Applicd Anatomy, Davis).

occurs in the posterior part of the mastoid bone, and which extends from the knee to
the jugular bulb , is callcd the sigrnoid sinus. This portian ar thc sinus has no definite
surface landmark becausc it may occupy a variab le position on the inner surface of
thc mastoid bone. Beneath the middle ear the sigmold sinus ma!;cs a sharp turn
upward, and expands to íorm the jugular bulb. The knee oí the sinus is joincd by a
small vein , thc superior petrosa) sinus. Thc sigmoid and lateral sinus is simply a large
vein which runs on the inner surface of the mastoid proccss , and is covered by a th in
proccss of dura mater. It is sepa.rated írom thc mastaid cells by a plate of bone of
ivory-like whitencss and consistency, the so-caUed sinus-plate.

No opcration is performed on sinuses affiicted by thrombosis without a pre­
liminary exenteration of the mastoid proccss.
Stcp 1. This consists oí a prolongation oí the posterior incision toward the

externa! occipital protuberance. Cut down to the bone; elevate the peri­
osteum; check blceding.

Stcp 2. Delineate the sinus plate by removal of the bony structure around its
boundary. Use a sharp curet. Do nol injure the sinus during this manipu­
lation lest hemorrhage seriously interfere with the operation.
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Step 3. Remove the bone over the posterior part oí the sinus plate; if hard,
use a chisel; if soft, a sharp curet.

Step 4. Remove the sinus plate with powcrful rongeur forceps. A grooved
director is inserted between the plate and the sinus lo avoid injuring it;
th is is an importanl stcp and must be carricd out with care and gentleness.
Thc sinus is thus bared oí plate on top ancl on its sicles to the extent de­
sired.
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8tep ~- An assist::mt compresses t.he upper and lower segment~ of the sinus
with iodoform plugs .of appropriate size helcl in forceps, while the surgeon
opens it in its long axis with a sca lpel to the length desired. When the
sinus is opened ami .
(a) there is no bleeding, there is a clol in its interior. When (b} there 15

free b!eeding, determine its source. Make pressure on the jugular end . If
bleeding ceases there is a cJot at the torcular end. If bleeding continues slightly,
it issues either.. from the mastoid emissary vein (superior petrosa} sinus) or a
partially obstructed torcular end. Exert pressure on the torcular end, rcl ease
lhe pressure from the jugular end. No hemorrhage indicales a clot in the jugular

end oí the sinus . S light bleeding indicates partial clolting. Free bleeding does
not as a rule clot, far the blood may issue from the inferior petrosa! sinus . If
there is a clot at the torcular end, endeavor to dislodge it gently with a dull curet;
if unsucccssful open the sinus further until you find the clot and free bleeding
takes place.

A firm clot at the jugular end is an indica tion lo stop operative manipula­
tions _and to proceed to Jigate, or excise the internal jugular vein. If that can be
removed and free bleeding takes place some surgeons wait z4 hours; if no septic
symptoms are present, the clot is removed with a dull curel and the sinus packed
with iodoform gauze .
Stop 6. Trim the edges of the open sinus; pack it with iodoform gauze . Pack

thc 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 s days. If on removing the packs bleeding recurs , pack
again .

LIGATION AND RESECTION OF THE INTERNAL
JUGULAR VEIN

Anatomic Considerations. ( Fig. 200.) The intemal jugu lar vein is tbe
continuation oí the lateral (transvcrsc) sinus, and begins in the postero-external com­
partment of the jugular foramen. It descends vertical ly, at first on the outer side
óf the internal carotid , and subsequently on the outer sid e of the common carotid ,
and ends behind thc inner end oí the clavicl e by joining the subclavian vein to forrn
the innominate vein . In the upp er part of its course, the vein rests upon the rectus
capitis lateralis and the transverse processes of the upper cervical vcrtebrae; it is
crossed by the spinal-accesso ry nerve, the posterior belly oí the digastric and the stylo­
hyoid muscles, and also by the occipital and posterior auricu lar arterics. lt is over­
lapped lower down by the anterior border of the sternomastoid , and is crossed
opposite the cricoid carti1age by the anterior belly oí the omohyoid . The termmal
part of the vein, which lies deeply between the sternal and clavicular heads of the
stemocleidomastoid , under cover of the infrahyoid muscles, pa.sses in front of the first
part of the subclavian artery. During its course, the vein rec eives the inferior
petrosa) sinus, the common facial, the lingual, the pharyngeal and the superior and
inferior thyroid veins .

Place a sandbag under the patient 's shoulders . Turn bis head to the opposite
direction .
Step 1. i-Iake an incision along the course oí the sternocleidomastoid muscle

beginning about half an inch from the mastoid process and extending to the
clavicle. The sca lpel divides the skin, subcutaneous tissue and platysma
muscle. (F ig. 201.)

During this manipulation the external jugular vein is encountered; ligate
it ancl divide it.

Step 2. Locate the anterior border of the sternomas toid muscle. Retract it.
Separate the delica te layer of thc 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 oí the omohyoid muscle. In so
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doing avoid injury to the vein. Open the sheath of the vein by gentle dissec­
tion from the omohyoid below to above the entrance of the facial veins.
Dissct 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 thyroicl, lingunl, íacial and occasionally
a branch írom thc l'.Xtanal jugular vrin).

Step 4. Afer suficient exposure of the vein has been obtained, ligate it doubly
below and divide it between the ligatures.

F. 2o., Incisicn fer lization and exiion of intermal jugulr vein. Line of inision.

Step s. Deliver the main trunk of the vein into thc- wound as high as possiblc:
lipgate it doubly with plain catgut above and divide it bclow thc ligaturc;
li¡;ate branches as encountcrcd. _ ,

Stcp 6. Irri¡:;ate the cavity with normal s.1.lt solution. Jnscrt a c1garette drnm
to the stump above and another drain into the lower angle oí the wound.
Suture the p\atysma and dccp fascia with interrupted plain catgul sutures.

Stcp 7. Close thc wound ami drcss securcly.

CHAPTER 10

SURGERY OF THE FACE

INFECT!ONS
CARBUNCLE OF THE FACE

Thc favorite location íor this lesion is the uppcr lip. Dcath cnsues in
many cases; the fatality is preceded by the lormation oí a blood-clot in the
cavemous sinus.

One or both angular veins are ligatcd under local anesthesia as a. meaos of
preventing the spread of the infcction.
(Fig, 101.)

Thc resistance of thc patienl is suf-
ficienl in sorne cases to control thc spreacl
of the infection.

Caution: H thc tempernturc rises
ami edema appears and extends lrom lhc
lip to the inncr canthus oí the eyc accom­
panicd by suffusion oí thc cyelids, do not
hesilatc-act.

Half an hour bcforc thc operation,
administcr a hypnotic.
Stcp 1. Drop castor oil into thc eyc

and covcr thc eyelids with damp
gauzc so that no iodine can reach thc
conjunctiva.

Stcp 2. Covcr thc lipwilh gau1,e damp­
ened with pcrchloridc solution. Thc
ocios coi e no«e so4 det toros za.41" 11 "a".2."
the externa! marking for the angular lhi!t-y.)
vein.

Step 3. Ater the area has been analgesized, make an incision about an inch long,
beginning a little below the inner canthus of thc eye and extcnding down­
ward slightly obliquely. Gauze saturated with adrenalin will control oozmg.

Step 4. Inject more novocaine about thc tissues and expose the levator labii
superioris alaeque nasi muscle through the wound. Carcíully separate thc
fibcrs oí the muscle in or bctween which is found thc angular vcin,

Step s. Ligate the vein and divide it between ligatures; suture the skin and
apply dressing.

X-ray Trcatment of Furunclcs and Carbuncles
Considerable has bccn writtcn lately in thc current medical journals of X•ray

therapy in certain types of inflammatory lesions. Especially zood results have
bccn obtained in furuncles and carbuncles. AlI authors agree that such lesions
shoulcl be trcated early and the dose of x-ra}' must be small.

Furuncles: In acule furunculosis adose of too to 150 "r" units (in air)

'"
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using a \'Oltagc oí ¡.; to oo kvp, is administered O\'f.'r 1he inflammatory arca.
blockin¡; out the normal surrountling tissocs. By such treatment early unde­
veloped lesions may be complclcly al>orted in i: to z4 hours. Relief from pain
oftcn occurs in a íew hours. In chronic íurunculosis bcucr rcsults are- had
with a filtcrcd ray, i:5 "r" un¡ls, 125 kvp, 5-6 mm. of aluminum may be
given once a weck for several treatments, if necessary.

Carbuncles do not respond quite so well as furuncles to x-ray therapy.
A somewhat heavier dose is sugested, rarely exceding 15o "r" units. Filtered
rays are better because the lesion is more deeply situated. IWih this form of

.,,..

'­Fié 03 Fic 34
F. zoy Patient 39 ars of ase swellinp in nk; diagnosis, abcess in neck, tuberculous

lamd, posible malignancy. Examination oi pus revald characteristic findings oí actinomy­

Fc. to4 Same patient aft er treatment with potassium iodide and radium.

therapy the course is definitely ihortencd, draina¡;e is increased ami pain often
relien•d.

X-rays have no bactericida] eífects. The modus operandi resulting in the
changes as a result of irradiation is not definitely known. Wc do know, how­
ever, that leukocytes and lymphocytes are ,·ery sensith·e to r rays and as a
resuh oí thcir premature destruc1ion some type of antibody may be lil>erated.
or a metabolic change occurs which is antagonistic to the invading micro­
organtsm

ACTINOMYCOSIS OF THE FACE
As a prophyl:ictic and cure, serotherapy proved unsuccessful in treatin,,

actinomycosis oí the lace. The ia<lidcs administererl internally sccm to pos.ses;
sorne merit and the interna! use of iodides combined with surgery seem to meet
the situation lx.'St. So-called "lumpy jaw" scems to have the best chance for
recovery. The microscope confirms the diagnosis. I all myco1ic infiltration is
obliterated, a cure may be effected. If the condition does not yield to conserva­
tive measures (curetment), complete excision should be done rcgardless of the dis­
figurement it may cause. (Fis. 103-204.)

Dark ::md irregular portions of skin ancl sulxutaneous fascia oíten harbar
cavities ami pus pockelS, The iníectt'd arcas should be inci.sed to the deepest

points and recesses of infillration. Soft tissues and sloughs should be curcted
thoroughly ::md the cavities painted with tíncturc oí iodine. Such opetalions
rrray rt"quire repeti1ion.

Fic. 3o5 Fc 206
F1c. :o_;. l-l cmao¡:;ioma of thc be-e, Rirl. 18 monlh.1 of :i¡: c. .

Same patient four years alter radium treatment. (Curtes y of Dr. Frank E. Simpon.)

TUMORS OF THE FACE
Hemangiomas are bcst treated by radium (Fi¡::s. 205-206). Occasionally,

epíthelioma oí the íace lencls itself much bettcr to the same treatment than to
removal with the scalpel (Figs. 207-208).

PLASTIC REPAIR OF DEFECTS OF THE CHEEK
(MELOPLASTY)

A multitude oí opcralions are ackisccl for the repair oí loss of substanu
of the check from one cause or another, (Figs. 109, 210, 211.) Of these may
be mentioned simple suture, ami 1he use oí pcdunculated fiaps from the frontal,
temporal, maxillary or mandibular region. Such opcrations are oíten beset with
many diíficulties. (Figs. 112, 213, 214.) Failurcs often result írom insufñcient
blood supply and infection. No given mcthod will suit all cases. Careful selec •
tion is essential. As a type oí procedure aiming al supplying nutrition, the
following will serve the purpose:

DEFECTS WITHOUT CICATRICIAL MAXILLARY OCCLUSION
CHEYNE AND DURGHARD'S PROCEDURE

Step J. Dissect up the cheek írcely on each side of the deíect. The detachment
should be more liberal below than above in order to avoid undue displace­
menl of the eyelids.



Step 3. Cover the external suría cc oí tbc flap witb skin graíts or a supcrim­
poscd flap írom lhc tissm,s lowcr down (jaw, ncck).

Step 4. Later reshape the angle of the moulh.
In case of large defects resort to

SURGERY OF THIE HEAD AND NECK

Step z. Accurately unite the edges by inlcrruplccl sulurcs.
ll this fails, recourse should be had lo lhc lollowing proccdure:

Step 1. Outline a single flap having a broad pedicle. Turn thc flap lor­
ward on lts pcdtclc m such a m:mncr that the skin suríacc faces toward the
int erior of the mouth. It is wcll lo bavc lhc pedicl c allachcd a Jitlle dis­
lancc behmd thc poslerior margin oí tbc deíccl.

Step 2. At the cnd oí about two wceks, scvcr the flap. Use any remaining
portion oí tissuc to covcr parl oí the arca frorn which the flap was takcn~

eo1

Fia. 2o7 Fic. 208
. . Frr :_. 207. Epi1hdioma oí thc facc before treatment with radium.
Epithelioma of thc face ahcr r.ulium trcatrncnt. Clinicall)' wdl ID ycars (courtc~y

of Dr. Frank E. Simpson).
FJG. 2o8.

ISRAEL.'S OPERATION
Step , . Makc a vcry long pcdunculated flap, takcn from thc neck and rcaching

from thc íront oí thc ear in thc maxillary anglc as far down as the claviclc,
if dccmcd advisable. This flap is to rcplacc thc mucosa (Fig. ,i5).

Step z. At tach the flap to the margins oí thc deícct with ils skin suríace facing
toward the interior oí thc check.

Step 3. Close the wound in the ncck (F igs. 216-z,7).
Step 4. Between the second and third wcck lollowing lhc prcvious stcp, divide

thc pcdicl c and turn it on itself over the raw surface of thc healcd flap, thc
skin side now facing outward. Sulurc it into place.

Step 5. Reshape the angle of thc moulh.

OTHER PROCEDURES

, . Pedunculatcd Haps from thc forehcad cnclosing thc temporal artery.
, . F laps from the arm (Lexcr).
3. F laps from the chcst (Hahn).
4. Immediate closure of a dcfcct fol1owing cxcision of a tumor oí thc

mucous membrane by using: thc mucous membrane at the base of the tangue
(Wcissl-1906) and (Willard Bartlell-1907).
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Frc. ::215 Fu:. 216 F1c. 217
Ftc. 215. lsracl's mcthod o( mcloplasty. Ffap oí neck is out lined with pedicle near the mandible;

the flap should extend to thc cla,·iclc.
Fi c . 216. F r e s h e n marg ins o f g :i. p in thc check. Tum thi: l b p in s u c h a manner t h a t i t s

cutancous surfaee fa~s interior of mouth. Suture thc flap in position. Closc dc:f«t in thc
neck.
Fc. 27. Cut l)roiclc :i.ft cr satisfoctory union of prc,·iou.sly unítcd tissucs. Fot<l flap on itsclf

so that the raw surfaces face onc 3.00thcr: 5uturc: íoldcd 113.p 3.S outlincd in drawing.

DEFECTS WITH CICATRICIAL MAXILLARY OCCLUSION
OUSSENDAUER'S OPERATION

This operation consists in dividing the check and irnplanting double llaps
inlo thc dcícct. This operation can only be succcss íully used when suíficient
healthy skin is available. Toe opcration is performed in two stages.

Stage I

Step 1. A portian oí skin and subcutaneous tissue, which is sligbtly wider at
its dorsal end than at its anterior end, is separated upward and its pedicle
placed al the anterior border of the masseter muscle. The cicatricial tissue
is dissec tcd from belorc hackward and the mouth widely opened.

Step 2. Toe skin flap is turned into the imperícction in such a mannei- that
its íree anterior margin is inside the mouth; its edges are stitched to the
edges oí the defec t and the deep surface oí the flap is sutured to the inner
aspee! of thc interna! pterygoid muscle.

Stage 11
Step 3. After ahoul fout wecks the pcdicl c is separatcd and the pos terior part

oí the flap is carried into the anterior part of the deíect and sulured to ils
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INJURIES TO THE BONES OF THE FACE
FRACTURE OF THE UPPER JAW

Direct injury may result in a partially or complctcly fractured process oí
the superior maxilla; thc malar bone may be íorccd into thc antrum, or thc
jaw may be separated along the midline. The prognosis in most cases is favor­
able, about five weeks being required for complete recovcry. Callus formation
is slight. Occasionally it becomes imperativc to rcmovc the tear duct, Dis­
placemcnt of the fragments often tax the surgeon's skill to insure alignment so
that a deíormity will not rcsult. Remove no fragmcnts uriless impcrative (in­
fection, necrosis). Have a skillíul dcntist apply an interdental splint.

LOTHROP'S OPERATION

Step 1. General anesthcsia (preferably rectal). Havc the patient in a sitting
position.

Step 2. Draw the check back from the teeth. Incise the mucous membrane
at the upper margin oí the alveolar- proccss to thc extcnt oí aboul an inch,
directing the incision from thc caninc ridge backward.

Step 3. Separate the bone from the soít tissucs of thc check with a periosteal
elevator.

Step 4. Ater the fracture-fissure has been located by the surgeorr's fingcr, in­
troduce a probe into it and with it raise the fractured portian oí bone into
its normal position.

Step s. Where the fissure cannot be located, force the probe into thc antrum
immediately over the second bicuspid tooth and raisc the broken wall oí
the antrum. 1f the probe does not seem strong enough to accomplish the
desired rcsult try a No. 22 or ::14 French male urethral sound, inscrting it
on top oí the probe which is used as a guide.

Step 6. Introduce onc or two small gauze drains into the deepest portion oí
the wound; remove the drains in one or two days. ]rrigate the mouth fre­
qucntly with dilutcd iodine solution or sorne othcr mild antiseptic. If thc
face is swollen, apply hot, wct boric acid dressings.
Instruct the paticnt not to touch the afected side or lie on it, in order to

avoid displacing the fragmenls.

FRACTURE OF THE MALAR BONE
Steps I to 3. These are the same as thosc in the foregoing proccdure.
Step 4. Introduce a urethral sound (No. 21 to 24 Frcnch) into the apcx oí the

antrum where it joins the malar bone. Havc 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 ne'ar the curve and bis right
hand grasping the handlc.

Step s. Exert fi rm pressure upon the fragment; push it back into its normal
position. Detached portions of bonc are removed with forccps.
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refreshed margins. In this way the skin surface of the flap is directed to­
ward the mouth, and the exposed raw surfacc is covered by a supcrimposcd
flap taken from the lower jaw.

SURGERY OF THIE FACE
2o03

Drain into the mouth. Order liquid diet for a week and genera]
ment as in Lothrop's operation. treat.

FRACTURE OF THE ZYGOMA
Thc main objective is usually to correct deformity.

Step 1. General anesthesia. :\Iake an incision with its center over thc
pressed fragment. de.

Step z. Retract the soft tissues from thc bone with proper retractors.
Step 3. Replace the fractured fragments of bone by manipulation. 1eraJly will remain in position; ií not, suture it to the sound part of th 1 gen.
Step 4. Close the wound. Apply dressings in such a manner that no pe bone,

is exerted upan thc incision (opening in the center oí the dressin \CSsure
uncomplicated cases, heal ing takes place in about two weeks. D g · In
mil the paticnt to tic on ar manipulatc t.he affected side oí the face, not Per.

OPERATIONS ON THE DIVISIONS OF THE TRIGEMINAL
NERVE AND THE GASSERIAN GANGLION

TRIGEMINAL NEURALGIA (TIC DOULOUREUX)
Anatomic Considerations. (Fig. 218.) The trigeminus (fifth) nerv

prises two roots (motor and sensory). These are connectcd to thc anterior : cfm­
of the pons Varolii. From here they pass forard on the apex of the petro4, """?
of the temporal bone, vhere the sensory root becomes faitened and j6in, ¡4!"
senan (semilunar) ganglion lying on the apex of thc pctrous portian of the tcm 1bone wh ere it is enlosed by a thin-walled recess of the dura mater (Mtei¡,"","",
to which it is partly adherent. From thc anterior border oí the ganglion ariseª~h
three divisions of the nerve: () The ophthalmic; (a) superior maxillary and ( )
the mandibular. d

The number oí injections neccssary for relief depends on the accuracy with
which the alcohol is placed; one injection within the nerve shcath will sufficc to
stop the pain al once. An injection near, but not in the nerve is not wi thout value
becausc tl1e alcohol undoubtedly diífuses sufficicntly to reach it; relief comes after
sorne minutes or hours but does not last long. Hence it is wisc to continue the in­
jections even though the patient is having no pain, until the characteristic
scnsory phenomena (pain and íeeling of swelling and stiffncss in thc area sup­
.plied by the nerve; analgesia in arca) announce marked action on the nerve.
lf pain returns thcrc is no objcction to sccondary injection.

Treatment by Injection
Usually So 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 dcgeneration and absorption in the nerve structure
except its neuri lemma. (Figs. 219, 220, 221, 222, 23.)

The site oí point of entry of the needle is anesthctized with sorne local
anesthetic (novocaine I or 2 per cent). A special necdle oí considerable length
and strength is required; itshould be graduated indicating centimeters and sup­
plicd with a stylet capable of extending to the point of the needle. The attach­
able syringe should be of from ±-4 cc. capacity. (Figs. 224, 225, 2i6, 227.)
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Step 1. Locate the position oí the affected nerve trunk. Do not incisc the
skin.

Stcp :... 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
íelt by the paticnt, which radiales over the entire course of the peripheral
distribution oí the particular nerve.

d
Ftc, z1o. Position of the patient in approach to the bran ches of +he Gaserian anglion ""

inj«:tion trcatmc:nt.

Step 2. Using the maxillary bone as a guide, push the neccJle on until 1~:
point has penetrated about 1J inches 4/ cm.) or slightly more, fror tra·
surface oí the malar bone and has reached the foramen rotundum, n
oral approach of the superior dent al nerve is shown in Fig. z3o, p. ?'

JNPERJOR MAXJLLARY NERVE (MURPHY"S METJIOD) dge"
The needle is introduccd at a chosen point in the middle of thc ~pper / tht

of the zygoma and passed directly inward until the squamous por""? ,e
temporal bone or the great wing of the sphenoid is struck and direc"",,ter
passes over the foramen ovale al a depth of 1_¼ mches (4 cm.) from
surface oí the zygoma.

INFERIOR DENTAL OR MANDIBULAR NERVE 1 bu
This nerve may be blocked as it leaves the skit m he (oram" %""er

the most dcsirablc point of entry far the needlc seems to be inside

is made at a depth oí 35 or 4o mm., after withdrawing the mandria. The
patient should have his eycs closed. The needle has sorne difficulty in penetrating
the outer portion of Tenon's capsule which is very thick.

SUPERIOR MAXILLARY NERVE (MURPHY'S METHOD)

Step r. Draw an imaginary line vertically downward beginning at the ex­
terna} angular process oí the frontal bonc; introduce thc needle directly
under the zygoma where this line c.rosses its inferior margin. The needle
is inscrted somewhat upward and inward until it comes in contact with the
back oí the superior maxilla.

lntemol plerygold
musele

lnfra-orbital
nere and arte,­

dth nene

1

Üphthalm1c bronch-5th nerve

/

M0t0r100t
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3,d nert"e 1 ;, ' ! / //Gomman 9ongl1on
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FIc. 218 The ffth or trifacial nerve with its various branches. (Davis, Applicd Anatomy.)

Step 3. Wi thdraw the stylet; adjust the syringe to the needle and injcct 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 punclure point with collodion or sterile zinc oxide plaster.

OPHTHMLMIC NERVE (LEVY-DAUDOJN METHOD)

The first branch of the fifth nerve divides inside the cranium, hence it is
difíicult to atlack 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 orbi t at the level of the inferior extremity of the externa) angular process
oí 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
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Fa. 224 F. 225
Ftc. 2:24. Medial :rnd laler.i l position oí thc nctdlc far blockiug thc branches of the frst

division of the trigeminal nerve.
F1c. 22S, Position oí the necdlc fur blocking thc second division o{ thc trigemin:i.l in the ptery­
o palatine fossa through the orbit. The ncedle is inserted in the inferior orbital fissure.

'·, í · ,,. -- ----------1
2 -- : --------z
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Frc. 22o. Points of injcction for blocking the various _branches of the trigeminal ((4y
nerve (lateral view): , supra-orbital nerve, 2 lateralrbital nerve, 3. pteryopalatine fosa{""j",,,2," sic raisl o. s. w«ecovirsf sióe sss roiós si«'G Gsis@in si­
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Fic. 221 Fic.222 Fic.3:3

F1_c. 22r. '.fic doulourc~x. Direction oí passing nccdlc through thc check to reach the
Gasserian gang lion. According to Harte!, thc ncedh: is entered at a point ahout J cm. from
the angle of the mouth and passed upward in a plane 1h:::it bisc-cts the ¡mpil oí thc cye.

• Fr;... 222. Tic doulourcux. Block :incsthcsia oí thc secoml and third branches of thc
triseminal nerve by ;m cxtcrnal :ippro:ich. Thc nccdlc is introduc.ed at tite point ::ibout thc
middle of the zyromatic arch.

Fic. 223. Tic doulourex . Direction oí passing necdle through the check to reach the
Gaserian pang lion., Same as preceding lateral view showing the direction of the nccdle in a
plane that bisects the auricular tubercle (after Harte).

20.'l

Fa. 226 Fc.227
F1c. 2z6. Dlocking thc third dh ·ision oí thc tri¡;cmina.1 at thc foramen ovale. The needl e

is directed :1ligh 1ly fonv.1 rd a.nd is inscrted J.t thc center oí and under 1hc zy¡::omJ.lie arclL It
:1trikc.s at fin t the outcr la.mella o( 1he pler}·goid proccss, :111d is 1hen slightly withdra.wn a.mi
direeted b:tckwarcl, where it cnters the for:imen ova.le. 1. lnscrtion point a.t the middle oí thc
lower border of the zygomatic process, z foramen ovale, 3 exterior lamina. of the pteryo id
proccss.
Fu;. 227, Bil:ater.i l blocking by subcutancous infiltration a.cross thc forche:11I a.nd the cyebrows.
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jaw near the lingula. A long needle is used for this injection. (Figs. 228, 29,
230, 231.)
Step t. The needle should be entered near the canine tooth, directed parallel

to the biting surfacc of thc tccth across thc mouth until the bone is reached
after forming a wheal in thc mucous membranc ovcr thc ncrvc. Thc bonc
is then followed posteriorly unti! the needle reaches a poinl immediatcly
in fronl of the trigonum rctromolarc. '

Step 2. Five to len ce. of a I per cent solution of novocainc-adrcnalin solution
is sufficient to anesthetizc thc corrcsponding half of the lowcr jaw and about
half oí the tongue. Insertion oí the needle in the mental foramen uncler the
first and second bicuspid teeth, will produce anesthcsia. in the anterior
branches of the ·ncrves.
According to Braun, the most direct way of reaching the foramen ovale is

from the outsicle. lly inserting the neeclle immediatcly under the border.oí the
zygoma and careíully observing the suggcstions oí Offerhaus, the anesthetic solu­
tion is almost ccrtain to be injcctcd into the trunk of thc mandibular ncrvc as
it !caves the skull. Af ter careíully measuring fiíty skulls, Offerhaus discovered
that the connccting line oí the articular tubcrcle is anterior to the maxillary joinl
and divides the two points a short distance below ancl usually the same distance
anteriorly from both foramina ovale. Since · thc mandibular ncrve is dircctcrl
forward and downward after leaving the skull, the intertubercular line inter­
ccpts these nerve trunks exactly al the foramen ovale. (Fig. 226, p. 209.)

OPPERHAUS' METJ-10D
Step I, A whcal marks the articular tubercle on the side lo be injccted and a

blue pcncil marks the point on the opposite side. With an ordinary com­
pass , measure, externally, the Jength oí the alveolar process oí thc maxilla
back of the last molar tceth and measure the length oí the intertubcrcular
line with an OITerhaus compass . For instance, if the measurements are S
and 14 cm., _the points will be 4.5 cm. from the point al which thc necdle
should be inscrted.

Slep 2• lly placing a small cork on the needle aboul r 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 insertcd in the direction indicated by the points oí the
Offcrhaus compasscs which have been placed on the head; the patient will
experiencc pains in the Jower jaw al this point. The thick nerve trunk offers
resistance to the necdlc hcre although al times it can be penetrated.

Step 4. I the needle has entered the nerve trunk a 2 per cent novocaine-supra­
rcnin solution suffices; if the needle enters ncar the nerve trunk S .ce. are
nccessary. lllocking oí the nerve often takes place in an ins t.nnt although
ncver more than s or ro minutes are required.

FARR'S METHOD

This method oí injection oí the foramen ovale is supposcd to be simpler Iban
the above.
Step 1. Insert the needle transversely; a skull which is marked by a sound is

held beside the paticnt to determine the direction,

Step z. After being inserted 4 or s cm. thc nccdle rcaches thc ptcrygoid process
and is then about I cm. from the foramen ovale, thc movablc piece of cork
marking thc distance on thc needle.

Fic. 228 Fc229
F,c. 2z8. lnfillration blocking oí the inferior dental nerv e. Exterral appro.::a. ch.

Frc. 22 . Itiltration anesthesia oí the in ferior dental (maxillary ) nerve. lutra-oral approach.

Fic. 230 Fi.23
Frc. 230. Jnfihration anesthcsia. uf lhe superior de-nial nerve. Jntra-or:il approoch lhrough the

mental for.:amcn.
F1c. :?J I. In fihration ancsthesia. o{ thc inferior dental nerve. Extra-oral approach (at the

mental foramen),

Step 3. Ater retracting the needle as far as the subcutnneous tissue it is again
inserted al a slight angle to the same depth or dceper. Thc patient now com­
plains oí thc usual radiating pains ,
Comment. The complexity of this method may be further decreased

by determining the exact depth of the foramen ovale. Farr utilizes both
methods while inscrting the needle but dirccts it back farther than Offer-
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ter oid process. The needle is

haus in his search for the base of the p yg deepcr than the distancc
thcn directcd a littlc postcriorly •rnd ·1 tot1 :~ as hematoma, cte., nccd
first figurcd. Undesirablc scconda~y .e • ce s sfrom without.
not be fearcd if thc foramen ovale is in1ec~cd ubstnnce (osmic ncid) fails

In case the injcction o[ alcohol or ot cr s
to relieve the symptoms, neurcctomy is rcsortcd to.

Ncurcctomy
NtURECTO)IY OF TJIE SUPRAORDITAL NERV[t • • ••

Step 1 . Locate the supraorbital notch or foramen. Make a horizontal incision
pa.rallel to nnda little bclow thc cycbrow. (1-lg. %J • • ) ¡ Retracl the

Stcp :z. Separa.te the f1bcrs of the orbicularis _palpebrarutm~,~~ supraorbital
divided tiSSUl'S and expase the nerve as 11 ¡>;!.SS('S t roug

Ste n;~c\so\ate the nen·c for a short distancc. Sciie_ the undi\'idcd nc_rvc trunk
pwith a pair oí n:mow bbdcd hemoslats and tw1st the ~em~tal ;n su'? a
mannt.'r that the ncn·e is wound round it. Reverse the direction o rotat10~~
Work slowly. Repcal the procedurc as often as IS nt>ccssary unt1l ali ofl l d
peripheral portian of thc nen·c and a section oí its central p::ut are a.vu se •
Close the wound. Dress. (Fig. 232a.)

NEUHECTONY OY TIIE UffRAORlllTAL NEkVE
Anatomic Consider;:itions. The supetior m::ixi\lary ner\'e originales al the

middlr of thr G:issrri:m g:,n¡:\ion. It P,'\S...'<eS horirontally íorw:inl and lc.:wes thc
skull through the foramen rntundum of the sp~enoid l>onc. 1t crosses t~e ~phe~o­
maxillary fosa. Hiere it becomes the infraorbital nerve and enters the infraorbital
canal o the superior maxilla throu¡:;h which it reaches the f~ce to break up into ter­
minal br:mchcs. To !orate thc iníraorbit:il foramen, draw a lme from the supraor~1t.1\
nn1ch to the iolet\·al bclwttn the two lowcr bicuspid tecth. About h~ll an 11_1ch
hclow the lowl'T m:ir¡:in of 1he orbit and along the line described, the infraorbital
foramen is located. The nerve my be rescctcd (a) at the infraorbital foramen
or tb) at thr íoramrn rntundum (more cliílicult to perform but more s.111s!:ictory m
tt'Sults).

RESECTION OP TIIE INFRAORBITAL NERVE AT TIIE INFRAOkBITAL FORAMEN
Stcp 1• RaiSl' the hrad of the patient on a sandbag or pillow. Tur the head

slightly toward the affected side. Locate the infraorbital foramen as sug­
J.;t"Sted abo\'C.

Stcp :i . A slightly curved incision about half an inch in lcngth is now madl'
running parallel and close to the ]owcr margin of lhc orbit. Thc incisioll
is slightly concave; it is dlSS('Ctcd upward ancl is so plannl'1l that ils ccntcr
will cro!'>s the infraorbital foramen. (Fig. :3:b,}

Step 3 Divide thl' orbicularis p.,\¡>('brarum muscle in a direction p:irallel to its
fibers. The levator labii superioris (caput infraorbitale) is now cxposl'1I
;rnd it also is split in the dirrction oí its f1ber.;.

Step 4. Elevate the periosteum from the floor of the orhit exposing the iníra­
orhital nerve in ils canal. As it ll'.wcs thl' infraorhilal foramen the infra­
orhital nen·e ,livicles into a numhcr of branches. Seize the nerve in a nar,
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NEURECTOMY OF TUE TillRD D1VIS10N OF THE TRIOEMINAL (FIPTHJ NERVE
Anatomic Considcrations. (Fi¡::. 233.) The third or iníerior maxillary

(mandibular) division oí the füth nervc lea\'CS the skull through the foramen o,~c
ami divides into tl\·o main branchl'S, thc antl'rior (smaller) ~ivin¡:: off th_e followi~g
branches, thc masseteric, bucea! and externa! ptcrygoid. F~om the pos~crio~ (l:;'i}¡
the íollowing branches are derivcd, the auriculo-temporal, hngu:1I ,llld mfcnor P

. • I neurtdoat1
(alveolar). Oftentimes, in neuralgia of thc third division of tbetdtrigem~~lingual ar,d
fails and removal of thc G"asserian ganglion has to _be resort to. n llY con joindY
iníerior dental nerves ha\'e a close surgical relationship. Theyare gene bt CQnSidercd
invalved if eithc-r of them is affected by neural¡;:ia. Thc-1r exosion rnaY
as part oí one opc-ration. 'aw Displa.ct tbe
Stcp J. )lake a curved incision nround the angle- oí the J · 1 tbt racial

supramaxillary branch of the facial nerve downward. Respcc:
:irter}'. d l'gbl toucJld

Step :1 . Scparate the massetcr muscle with a periosteal elevator ~ 5 :.mlJ!, oí tbt
of thc knife. Trephine an opening in thc center oí the asce~ding r ning~
inferior maxilla (Velpea.u's rule). 1( nccess:iry, the trephine opeby twisÜII
be enlarged with approprinte rongeur forceps. Pul! out the nen-e
it about a cl:imp. . amen (fil• JJ,4)
The ncrve may also be reached by exposing thc mental for
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row bladcd artery forceps and by traction ami torsion cxtract as much of its
ttunk from its bony canal as is possible. With lhe paticnt al easc a grl!at
pouion of the ner\'e ma}' thus be a\'ulsed.
There is oftcn considerable hemorrhage due to injury to the infraorbital

arlery :md \'ein. An adn:nalin tampon will control thc bleeding.
Step 5. In arder to pte\'ent a recurrl'nce oí the neuralgia, plug the bony cannl,

wlth a hone ¡>('g, sih-er screw, etc. This operation is not so succcs.síul as the
rcmov:il of thc nern. This may be accomplishcd at thc foramen rotundum.
With lhe nerve, )leckel's hphcnopalatine) ganglion is also removed.

RESECTION OF TIIE INFll:A.ORDITAL NERVE AT TIIE FORAMEN ROTUNDUM

(Sre Fig. 2181 p. 206.)

Stcp 1 , • In this procedure the nerve must be followed up through thc superior
maxillary bone to the foramen rotundum. )lake a Kocher incision • this
commcnces jlJ5t bdow the inner l'dge of the infraorbital margin and runs
ohlique\y downward and outward to the lower angle of the malar heme. The
indsion should be amp\e enough to gi\'C good exposurc o( thc anterior sur­
íace oí the superior 111:1.xilla from the canine íossa to the lowcr margin of thc
orbit.

Step 2 . Scparate the fbers of the lcvator labii suspensoris (caput infraorbitalc).
Expo~ the ner\'e at the in[raorbital foramen as in the pre\'ious operation.

Step 3. Surr~unrl the nen·e with :i. lig:i.ture for identification and traction. Clcar
the anterior surface of the superior maxilla of muscles and periosteum.

Sep 4. Chiel away a ;quare ~pt'~ing, the sidcs o( whkh should be about an
inch in length. This opening is so planned that the infraorbital ope · ,,
is slightly hclow thc ccnkr of the squarc ami the upper cdge is 10 be ~m~
helow the mar~in of !he orbit. Durin:,-: 1he chiseling watch the nerve ~~s.
stantl)' and a\"Oicl _injurio_;.: it. lt is l~ít hanging through the opcning. n
There usually is considerable oozing after the antrum of Highmore is

opened. Iack the wound with small cotton tampollS clipped in 1 :iooo
:¡1~i;;lm solut1on. Ho nol prccttd witb thc operation while oozing con·

Step 5. Whcn the fieltl is clc:ir, illuminale lhe ::i.rea. with a hc:id-mirror and re•
'.11º \'e thc lower \\·:111 of the antrum with a fine chisd. Guard thc ncrve. U
11 be torn, the ¡;uule for further stcp:. wilt be lost.

Step 6. :\her the enlire íloo~ of lhe iníraorbital canal has hctn chiseled away
as far b:ick as the posterior wall of the antrum, a slightly smal\er opcnin
is created on the pos tenor wall of the antrum. The ner.·c now protrud g
throu¡;h the optnm~s m:idc. es

Stcp 7, ~ry the f1e~d. Pull the nerve tau!; trae.e it to the: foramen rotundum
Idcnt1f}' '.\[eckds {sphenopalatine) ganglion. Grasp the nerve with a air
of forceps near the foramen rotundum, pull it out forcibly or divide it riushª\ the foramen with a pa1r of sd~ors. In either procedure the an •lio0
\\JI! come away wuh th~ trunk o( the ner.·e. Pull the nerve ou~

0
; the

foramen as much as _po!>S1ble. Attend lo hemostasis. Unite the structurcs
Drain. Close the skin wound. Dress.



Fc. 234. Neurec tomy of the inferior maxillary (mandibular) nerve.
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in line with thc second bicuspid tooth. This approach, as will be scen, produces
more ar less scarring. Thc ncrvc may be reached through an intraoral approachi.
This is tcchnically more difficult, of course, but in many respects preferable.

INTRAORAL APPROACH

Step t. Open the mouth of the patient widely with suitable mouth gag. Good
illumination is essentinl. Transfix thc tip of the tongue with a stout lincn
suture. This is to act as retractor. Keep the tongue out oí thc field oí
opcration.

Stcp 2. . i)lakc an incision one inch long running parallcl with thc anterior
border of the ascending ramus of the mandible. Separate the mucoperi­
ostcum from the bonc.

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 interna] lateral
(sphenomandibular) ligamenl which is attached to the mandibular spine.

Step s. 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.) Rcmembcr that thc ncrvc lies in front oí the inferior
dental vessels. Avoid injuring these.

Stcp 6. Avulse or excise the nerve. The wound is pcrmitted to hcal by granula­
tion .
Tic doulourcux frequently recurs after even the most extensive excision of

the nerve-trunks involved. Keen and Spiller have shown that marked degenera­
tion is prcsent in the Gasserian ganglion. When injections or cvcn neurectomy
fails to be followed by relief, the Gasserian ganglion should be removed.

REMOVAL OF THE GASSERIAN GANGLION
Anatomi c Considerations. The Gasserian ganglion (ganglion semilunare)

ncrve-fibcrs and cells lic in a slight depression on thc apcx of the petrous portion of
thc temporal bonc. In shapc it is a flattened crescent with its convexity forward,
mcasuring from 1.5~2 cm. in width and about I cm. in length. The surface of the
ganglion presents an irregular longitudinal or reticular striation. From thc anterior
expanded convex bord er of the ganglion arise the ophthalmic and maxi llary nerves and
the sensory portion oí thc mandibular nerve while its narrow concave posle rior margin
is continued into the scnsory root oí the fifth nerve. The ganglion lies in Meckel's
space (cavum Mecklii), a clcft produccd by a dclamination of the dura matcr, and
comes in relation intern ally with the cavernous sinus and the internal carotid artery.
Beneath , but uncon nected with it, are thc motor root oí the trifacial and thc grcat
superfü:ial pctros.11 ncrvc. In struclurc it rcscmbles a sp inal ganglion, being composcd
oí the characteristically modified neurones, from whose single proccsscs procced the
periph eral ly direc ted dendrites and the centrally coursing axones. In addition to the
three large trunks givcn oíl from thc anter ior margin , the branches of the Gasser ian
ganglion include sorne fine mcningcat lilamcnts which arisc from the posterior cnd of
thc ganglion and are distributcd to the adjacent dura matcr.

HARTLEY-KRAUSE OPERATION

Shave the patient's head and prepare it as outlincd undcr opcrations on the
brain . The face and extern al auditory meatus are also clcancd and ascptici zed
thoroughly. Pack the external auditory meatus with iodoform gauze. (Fig. 219,
p. z07.)
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Ftc 235. Harley-Krause opera tion. In­
cision for the removal of the Gasserian
anglion.

Fc. 236. Extradural exposure of the Gasserian ganglion.
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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 oíten
firmly adherent to the dura; separate it by blunt dissection. Should the
dura be opened while scparating the ganglion , ccrebrospinal flu id will issue,
but this is of no importancc. Scize the posterior portian of the ganglion
transversely with the jaws of a hemostal. ldentiíy and outline thc second
and third divisions of the ffth nerve; divide them with a tenotome at the
foramen rotundum and ovale, respectively. Do not attcmpt to isolate the
first division of the nerve because it is closely united . with the cavernous

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 thcir foramina. \Vith 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 portian 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 severa] 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 th_erefore be kept protected and clean by mcans oí
horade acid lotion. The eyelid is closed by one or tifo sutures so placed
that while the eye is closed the boracic solution may still be applied. Re­
move the sutures from the eyelids alter two or three days. Protect the eye
by a watchglass-shield held in place by adhesive plaster.

Step 1. Make a curved incision beginning on the zygoma immediately in front
of the lragus. The convcxity of the incision is directed upward; it ends
on the zygoma al a point about one and one-half inches in fronl of its start­
ing point (Fig. 235). Thc flap thus outlined is about 2Y, inches in height,
2 inches widc al its broadest part, and presents a pedicle about 1/ inches
wide. Attend to hemostasis. With chiscl and mallct, a gouge with V-shaped
cutting edgc or an clectric saw or, prcferably, 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 thc bridge oí bonc opposite the pedicle. The
soft parts act as a hinge. Thc line of fracture at which the bone-flap is re­
flected is opposite the zygoma, therefore at a higher level than the base oi

tlie skull. With rongeur forceps
bite away the bone immediately
below the opening in the skull,
until the true floor of the middle
fossa oí 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 thc 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
flnger, this being without danger
and producing less venous bleed­
ing than slow separation with a
blunt raspatory. However, th is
step is followed by brisk venous
bleeding; control it by gauze pres-

sure, When the foramen spinosum is reachcd, 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 becomcs wider and it is no longer neces sa.ry to rctract 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
ood exposure of the deep structures.

Stop 3· The middle meningeal artery is ligated doubly and divided. Tbe 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 matcr further from the bone with a blunt instru­
ment in the direction of the ganglion. Dleeding al this step is usually brisk
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d · the opera-Comments. Should threatening hcmorrhage ensue urdmg nd keep

. p k the wound with gauze, rcss ation, suspend the operation. 'ac . h n the condition
thc patient in bed far a few days. Resume thc operat_1on ~ e 'njured during
oí the .paticnt warrants it. Should the cavcrnous smu: e \y checked by
removal of the ganglion, the gush oí blood can alwa~s •. eas1 ry low
gauze pressure because the blood-pressure in the sinus s ve •

ADBE'S OPERATION
h h k and prolonged operat1on,In order to avoid thc dangers of hemorrage, s oc . n !ion He per-

Abbé has given up attempts formally to resect the Gassenan gal the~ prevenls
tors a intracranial neurotoy or., preteratly, ne"%"";; {ir usse. ro
reunion of the divided nerves by interposing a lay ,,,¿ 1ates the exteral
lessen hemorrhage from the middle meningeal artery, ',3 see no bene­
carotid artery just above the tbyroid, although Cushing a"e,',1.u is venous.
fil from Jigating the external carotid artery, because most
Step 1• Ligate the externa! carotid (optional). . lit
Step 2. Make a straight incision in the temporal fossa above lbe zygoi;;,a • se 1l

the temporal muscle scraping it widely from the bone, and enter . ehs ~
by a small trephine opening, rapidly enlarged by rongeurs to 1/ inc es 10

diameter. • J' to
Step 3. Expose the second and third branches from the Gasserian ganguon 0the foramina. Seize each al the foramen by a narrow clamp, cut it, a d

resect a balf-inch, or tear it from the ganglion; push the dura well back be­
yond the loramina. · . í ·1

Step 4. Arrest bleeding by pressure, and spread over the bone a piece o sten e
rubbcr tissue (sterilized in bichloride solution and washed in saline), more
than enougb to cover both loramina, one inch wide by an inch and a hall m
lcngth. This must be prcssed upon the bone by a strip oí gauze packed ovcr
it lor a couple oí minutes.

Step s. When the gauze is removed, the rubber tissue lies in close contact with
the skull and the dura is allowed to settle down to its place upon it. The
wound is then closed by a few fine catgut sutures and drained lor a day al its
lower angle. · .
G. R. Fowler recommends Crile's plan of temporary occlusion of both com•

mon carotids as a useful procedure. Abbé's operation gives excellent results and
seems prelerable in every way to the more formidable cxcision oí the ganglion.

Exposure of the Gasserian Ganglion and the Three Divisions of Fifth Nervc
by the Direct Infra-Arterial Route (Cushing's Method)

Step 1. The head is shaved and the patient laid on one sirle and supported by
a píllow. The surgeon stands at the side oí the head either in front ol or
behind the paticnt and bis assistant opposite. The zygomatic arch is out­
lincd. A horsesboe-shaped incision is made, the ends oí tbe two limbs
extending to the outer and inner ends of the zygomatic arch about 4 cm.
apart and the upper part oí 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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aIh Wi 22ythe outer aspect of the zygoma, mesiaily. 1th the cxccption oí th

osteum along the attachment of the masseter muscle, the zyg , e Peri.
h h th. . . . "''th G oma IS 1of its periosteum througt us mncston. it a Sigli saw, divia 're4

matic arch al its inner and outer ends alter first drilling 00 eache .th• zygo.
saw-cut as a preparation for future ligatures. Side of lhe
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Fic. 237. Intracranial section oí auditory nerve for Méni&re's disease. Complete divisia

of thc cighth ncrvc, avoiding injury to the underlying facial ncrvc. A. Scalp incis1on for intn­
cranial exposure of the fifth, eighth and ninth ncrvcs. (Dandy.)

Step 3. Divide the temporal muscle down to the bone along the line oí the legs
and convexity of the preceding horseshoe incision and turn the flap oí soft
parts, with zygoma atlached, downward, rctracting it in order to expose the
zygomatic crest (infra-temporal ridge), the lower part oí the temporal lossa
and the starting point oi the pterygomaxillary fossa.
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Step 4. Make an incision with a 3 cm. trephine in the prominent portien oí
the sphenoid wing exposing the dura in the middle lossa oí the base oí the
skull al a point to the outer side oí and about midway between the loramina
ovale and rotundum-near these loramina and below and to thc outer side,
the middle meningeal artcry emerges lrom the foramen spinosum.

Step 5. After careíully dctaching the dura lrom the bony wall oí the middle
lossa, the Gasserian ganglion and its three branches are exposed. Meckel's
cavity, which should be recognized and opened befare contacting the Gas­
serian ganglion and its branches, is incised along its outer aspect between the
second and tbird nerves whcre they enter their loramina. The upper part
oí the roof of Meckel's space is gently opcned by blunt dissection exposing
the ganglion and its second and third branchcs upon the floor oí this space.
The floor is now detached lrom these tissues by blunt dissection until the
ganglion is liíted from it . The dura is dissected on the inner sirle 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
lo their loramina. With lorceps, the body oí the ganglion with the origins
oí the first, second and third divisions is toro out.

Step 6. Avoid wounding the middle meningeal artery. Temporary packing
controls hemorrhage from the cavernous sinus, small arleries and veins. The
wound is closed entirely if con_tinuous packing is unneccssary; the structures,
including the zygoma, are sutured back into normal position. The eye is
rehcved lrom ali pressure by a rubber protective.
Comment. Serious hemorrhage is avoided by approaching the ganglion

frombelow the middle meningeal artery. The necessity of a bone-coverin
1s less here than in operations which reach the ganglion through the tem:
peral fossa because of the small size and protected locality of the

O
enin

through the skuU. The ganghon should not be removed ••
freed from the envelope of reflected dura which should b d fi
above th 1 . h e one rst from

. ~•- essen1ng t e danger from hemorrhage. Oftentimes tb.' sixth
nerve is injured when the ophthalmic division of the nerve is freed; on ac-.
count of _11s 1nllmate relallon, the sympathetic nerve is alwa s hi
these accidents are rarely serious. Sometimes the . y urt, but
· 1 · · b . :. ygoma is not suturedm o pos1t1on ut is perrn1tted to settle into a less . .
de mustes ·t resisten aro»y. Lea@o» !""9,}; ion +
artery is sometimes necessary. e meningeal

NEURECTOMY
Acoustic Nerve

Tis is on occasion resorted to in intractable Ménier , d' •
sectioning.the eighth (auditory) nerve Local es isease. It consists of
sorted to. . or general anesthesia may be re-

Step 1. Make a curved incision (Fig. 137-A) having its con ¡
situated low over the occiput on the affected .d D nvex, Y upward and
cision laterally al the leve! oí the tip oí the s1 le._d( andy.) Begin the in-

d h . mas 01 process curving dan then medially and downward to the midlint tu upwarbe · • e O a pomnt on a lev 1 ih '
eimning. The mucutocutaneous map thus obained s tea,"",,","

and retracted downward. Irom t e ne
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Step 2. Make an opening in the occipital bone of about 1/ inches in diameter
over the posterior lossa oí the skull and just medial to the mastoid bone. Th~
affords the most dircct approach to the cerebcllopontine angle. .

Step 3. Make a dura flap by an incision corresponding to that in the skin. Mul
tiple radiating incision may, on occasion, be rcsorted to. 'lh

Step 4. Expose the cisterna magna and the lateral cistern; puncture tbese '"
an appropriate needle and evacuate thc contents by suction. This aflords a
greater operative field and greatly facilitates retraction oí the cerebellun\ h

Step 5. Retract the cerebellum gently, medially; expose the seventh, eig t
1
.'

ninth. tenth and eleventh basal nerves. The seventh (facial) nerve is prac ;;
' . . b til the lattercally covered by the eighth (acoustic) and cannot e seen un d nd

liíted from it by a small hook. The acoustic nerve is liíted gently upwar
1
:us

. f . l d then the acousbackward well away from the underlying aciai nerve an d í e;;
is divided using a fine-pointed knife (Fig. 237-B). Sometimes, when i"3tlh•
is not complete, an attempt is made to cut only the vestibular par 0

nerve leaving thc auditory portian intact. . dial incisionl
Step 6. Thc dura may be closed or left open. lt is never closed if drains

have been made. The muscle, fascia and skin are closed in layers.
are used. . 'fficulties to tbe
Comment: Anomalies of the bloodvessels may add di terY frolll

operation. Exposure of the eighth nerve may be hindered by an •~g oeca·
the cerebellum which may cross it and even supply it with a tWI ·d 5,ver·· ¡· · h' the nerve ansionally a branch of the auditory artery may ,e w1t m ,ntanenl,
ing it will result in annoying hemorrhage. Temporary, and e"""!'¿ent"
facial paralysis may ensue. This may result from trauma to ,np 0¡ th<
nerve during manipulations or from pressure by the swoll~n st~empor••Y
eighth nerve. Vertigo is, as a rule, abolished by tais operatio" ,, ay "
unsteadiness ar dizziness on suddenly moving the head, "%"""[,,, i "
present following surgery but this gradually disappears.. ~n
always completely relieved but it is usually favorablymodife"

Neurectomy of the Glossopharyngeal Nerve ¡ntra·
:..:.±. ·. • ¡1neuralgia., al

Division of this nerve is performed for glossopharyngea' ,eeneratio',
. l . f h . b cause bere r b ·ateu·cranial section of the nerve is the procedure o choice e rve is o vi

the nerve is impossible and because possible injury to the vagus ne ,,b
For these reasons the extradural route is not used. e oí the •18
Step 1. The nerve is exposed by the same steps as for exposur d

nerve. +a, eh%,
d' 11 the 01 • wStep 2, As the cerebellum is gently retracted me 1ª Y, 1 roramen- 1,releventh nerves can be seen converging toward the jugula 111• in di•"''ri

most anterior oí the three is the ninth ncrve. It is about 1
;by ineaOS

0

and leaves the skull through a separate canal. It is caus" "F' ,i
smal! hook and divided, using a fine pointed knife or 5;;],, ara w"

Step 3. The wound is closed in Jayers with the excepuon °
usually replaced and left alone.



Step 3. Make a íurrow with the chisel and malle! 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 lurrow (Fig. 140).

Step 4. Clear out the sinus and rcmovc its mucous membrane thoroughly.
Step s. Standing behind the patient and having good illumination of !he fie\d

of operation , make an opening with the chisel in the floor oí the sinus avoid­
ing injury to the supraorbi tal arch . After the opcning is made remove the
rcst of thc floor with a bone forceps.

Step '6, Rcscct !he frontal process of the superior maxilla and the rest oí the
floor oí thc sinus.

Step 7. Resect the anterior and middle ethmoidal cells and the respective parts
of the middlc turbinates bccause thesc structurcs are usually also afíected.

Step 8. Irrigate the wound with salt solu tion. Close the wound. Provide
drainage with a rubber tube passing írom the temporal end oí thc indsion
down through thc externa! orífice of the nose.

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 !he frontal
sinuscs, hcncc no operation should be undertakcn hcrc without a stereoscopic
x-ray study. There are two methods of approach lo the frontal sinuscs: 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 oí operaling intranasally is that the disfigurement resulting from
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MAXILLARY SINUS
Empycma oí the Antrum of Highmorc (Maxillary Sinus)

1\1axillary antrum suppurations usually result from propagated iníection
from the stump oí a. decayed tooth in the upper jaw or from an intranasal infec­
tion (Fig. z41). I dental, such an abscess may be tcmporarily drained by the
cxtraction oí onc of the premolar teeth or, if nasal in sourcc, by a drainage tube
introduced from the nosc into the sinus.

NASAL APPROACH TO THE MAXILLARY SINUS

Stcp r. Local aneslhcsia suffices (Fig. 242). Puncture thc nasomaxillary wall
through the interior of thc nosc with a trocar. The point oí the trocar (Fig.

I
/(;
i \
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Fic. z1 Fc.±2
F1c, 2.4 1. Or:il opcration on thc maxilfory sinus. Küstcr's opcration through thc :ilvcolus.
F1c. 2.µ. Mcthod o{ block :incsthesia of thc front;al sinus. Thc isolJted po int on the cheek

indicates infltration blocks for opcratíons on thc nuxill;ary sinw.

the surface approach is avoided. Mas! modcrn surgcons abandoncd thc blind
intranasal approach lo the frontal sinus in favor oí thc externa! approach.

THE KILLIAN OPERATION

This is indicated in frontal sinus suppurations cspecially if complicatcd by
disease of the ethmoid. It exposes and drains the frontal sinus by !he externa!
routc. Local anesthcsia. (Fig. 242.)
Step , . Make an' incision down to the bone cxtcnding along thc wholc length

oí the eyebrow jusi above thc orbital margin. Continue the incision at its
inner end down the middle of the nasal process oí !he superior maxilla
Fig. 338).

Stcp 2. llfake lwo incisions in the pcriostcum (Fig. 239). The upper onc is
to be about 6 mm. above and parallel with the supraorbital margin and ends
ovcr the glabclla; the lowcr onc corrcsponds with the skin incision running
along the supraorbital margin. Enter thc sinus with a chiscl and malle!.
924

Fr.238 F16.239 Fic. z4o
Killian's operation on the frontal sinus. Directio n of incisions in the periosteum

overlyin; the frontal sinus.
F1c. ::tJC) . Periostcum rcf1ec 1cd, bonc cxpostd rcady to be chiscled open.

FiG. 240. Sinus opened.
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243) should be turned outward, touching !he nasal wall al the antrum
under the inferior turbinale bone.

St.cp •· Exert steady prcssure until the instrumcnt cnters the antrum. Pcrmit
the pus to escape and wash out (irrigate) the antrum. If the opening is in­
sufficient to allow free drainage, a window may be crcatcd with biting

Ftc, z43. A. Anesthetizing inferior meatus; applicator under inferior turbinate. B. Plungin
trocar into maxillary sinus. C. Diagrammatic sec tion showing trocar in maxillary sinus­

forccps. Sometimcs a part of !he inferior turbinate may have to be removed
to facilitatc free drainage.
Vail 's intranasat operation consists of making a rather largc ci rcular open­

ing in the naso-antral wall by means oí thc Vail saw. The steps of the Vail opera­
tion are as follows:

F1a. 244 F1c245

ne s os a ,$5 ±# .%%z.%:.z%#.% ,a» ore w«v
Opening of a sinus with chisel.

Step 1. The mucous membrane covering the naso-antral wall and the infer ior
lurbinate bone is compl etely anesthetized by local application of cocaine.

Stcp •· The anterior part al the inferior turbinate is now removed with a curved
scissors. (Figs . 144-245.)

Step 3. The naso-antral wall is puncturcd al a low point with a perforator.
Step 4. The point of the instrument is introduced into the puncture, and an oval

opcning is made. Thc size of the aperture can be regulated by the surgeon
and should be largc enough to allow the rcmoval of granulations which have
a tcndcncy to clase !he apcrture.
In chronic cases more radical procedures are callcd far.

EXTRANASAL ROUTE (CALDWELLLUC OPERATION)

Step r. Use general ancsthesia. Pack the check and mouth with gauze. Raise
the upper lip and make an incision through the mucous membrane about
¼ cm. below the gingivo-labial fold (Fig. 246). Cut down lo the bone. Re­
flect the mucop eriosteum upward. Expose the canine fossa.

Step 2. The bone lorming the front wall of the upper jaw is !ben opened up
by means of hammer nnd chisel, gouge ar 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 inn er wall of the antrurn into the nose,
making a hale into the !alter cavity large cnough 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 (curelted) and is tigbtly
packed wi th gauze; the end of the gauze pack is brought out through !he
nostril and the cheek is allowed to fall into pos ition 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 al hydrogen until the dis­
charge ceases.
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Generally, three operations are made useof for suppurations in the :mtrum oí
Highmore ; these vary according to 1hr d<'grt't' of suppuraoon:

1• Tapping thc antrum through the akcolar _pro~. . -ed
, The radical operation, as outlincd above, m wluch the antrum is cxpo,,

";".. a. o e s reto» ore oson so•
inferior turhina!e art' taken away.
lntr.inasal Operations on the Frontal, Ethmoid and Sphenoid Sinuses
Anatomic Considerations. (Fi¡!. _ 148.) :'h.c ethmoiil cr.11s consist ofi }:~;

eros o@.si«iiisr eaiiis. isi«i so de tbm9,j"""%, % ,""k:z±<±2"/%.2%. •
J'ii1/fl P('IP\'nditulor plole ol ('J timold

t;(\/- ,
'ºi-~~·->..,;,.,,, ·.,

/ •
1
-Sphcnoidol sinu1i - 'wz...-.- f,,:--~-- '- ',

Vomerinc cortilogc/_J-: ·'..4f~ )' 2tioano

4-°5\
Spti""º'dal pratc.-11 Vomcl

Fa 248. Nasal epum viewel from left ide; mucous membrane has ben partially removed.
(Pirol.)

vidu:il is fin~ ye.ns oí a¡:e. They are surrount!ed, supcriorly, by joining with similar
crllubr ca\'ities which bouml thc cthmoidal notch oí the fro~tal; po~tenorly, b~
joining with simibr cellular c.wities which consist of the sphenoidal turbinated bones
ancl the orbital proces..<es o{ the p:ilate bon~; anteri_orly, by joining with the lacrimal
bones and the nasal processes of the supenor max1llae; bdow, by joining with the"{""3""",]; ~ oe amo4at «s va;0y ae sgines si4 o eonsist
of three roups, walled off from each other, viz., anterior, middle and posterior at
other times they are s.aid to consist of an anterior and posterior RTOllp. Independcnl
openin_¡:s or a common opening connect the anterior ~mi middlc ~lis with the fore­
parl oí the middle meatus oí the nose. 1 he frontal smus commumc:ites through the
anterior ethmoidal cells by way of the common iníundibulum cthmoidale: when thc
communication is by a single opening, with the 'middle meatus. The posterior part
oí the superior meatus communicates with the posterior ethmoidal cells or some­
tímcs with the sphenoidJI sinus. On a few occasions the ethmoidal sinuses com­
municatt' with the maxillary sinuscs. •

Remove the anterior cnd o{ thc middle lurbinate.
Stcp 1. With a long-h:mdled curct, cnter the agar nasi cell which is situated

just anterior to lhe anterior :i.ttachmcnt o{ thc midclle turbinate. With a
backwanl-,lnwnw:ml motion, remO\'C :ill of the ethmoid cells as far back

229
;1.5 thc sphcnoid, carc being takcn lo remain lateral lo the miel ll .
to avoid entering thc cribriíorm platc. (Figs. 249--250.) ( e turbma1r,

Step 2• The middlc turbinatc wil! then he hanging loosely in the nose
be removed with a snare. The rcmnanls of the cthmoid cclls ªnd tan
are gently curettcd until the Orbital plate is íelt to be pcrfcctly ªnd rnucosJ

se ±. Te curet is nodirete4 aaist he asen«di« pro,,]""""
rior cclls removed. This gives an opening to thc naso-frontal d e :tntc.
probe can be passed into the frontal sinos. With a Gooclc r uct and a
frontal duct rnn be cnlnrgecl. Carc is taken to rasp forwardª!Pi thc na.so.
prevcnl a slenosis of the cluct ami intracranial complications. n y S-0 as lo

Step 4. WVhen the ethrnoid is completely ei1enterated, the íront . 11sphenoid can be t'asily seen. (Fig. 251.) Thc ostium is now en~ª of ~hl'
a curct ami thc entirc anterior wall taken down with a sphen:~jed Wllh
(Fígs. 25i-253.) Some opcrators prcfcr a burr íor this procedure. C punch.
be taken to :woid injury ~í thc 5phenopalatine ~rtery which runs a~::,:nu...t
lower border of thc :111tcri~r wall. Ano~alous.mtcrnal carotid artcri " the
occasmnally {ouncl travcrsmg the sphC'no1d cavity. es are

Step s. When this operation is completed, it is bcst leít unpacked b .
pres«ene ot moderaste ble«di«, + 1ieht vaseline ase pai is i~."","
should be rcmovC'd m ~4 hours. , t 1.i

External Opcration on the Ethmoid and Sphenoid Sinuscs
Step I. This operation can be done under general or local anesthesia ]{

eral anesthcsia is used, a tampon is inserted into the nasopharyn,,, T
the blood and debris írom cntering the trachea and bronchi.

0
pm·ent

H local anesthesia is desi.rcd, sufficient premedication is gi\'cn. The
eyelids are closed by a marginal suture of horsehair. One per cent .
cine sotuion in a syrime carryia tonne@te is asea. is¿,
through tne upper lid and follows the superior medial bony border of •
orbit for almut 1¼ mches. lnJcct1on is slowly madc on the removal r h
needle; the purose is to iflrate the anterior an d posen, ¿á]"2,,27, ,"?2"""sos wion is mode atoe de se t ««easo a..

Step z. Make a curve~ incision írom the supra-orbital notch about ~~ of anz#z%:z7:
Step 3. The periosteum is divided and_ reílected_laterally and medially by means

of a pcriosteal elevator. The lacrimal sac 1s reflectecl with the periosteum
bcing turncd latcral\y out oí its becl in the lacrimal groove. The periosteum
is elevated írom the orbital platc oí the ethmoid for :ibout r inch. Here the
posterior ethmoidal artery can be seen. This is ligated by means oí the
Yankauer instruments.

Step 4. Ferris-Smith self-retaining retrac:or is inscrted io give adequate ex•
posure. ·

Step s. The ethmoidal cavity is entered through the lacrimal groove; the bone
is thin herc and can be entered with a cure!. This opening is enlargcd
anteriorly and superiorly, the ascencling process of the superior m:n:illa
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OPERATIONS ON THE TONSILS
TONSILLECTOMY

An.itomic Considcrations. In thcory the faucial tonsils are two oval-s!ulpcd
collections of adenoid tissue located between thc faucfal pillars on either side of the
oropharynx. They are from 20-i5 mm. long 15 mm. wide and 10 mm. thick. In
children the tonsils gent:rally appcar as projt'Ct'.ing, ,:lobular mmes; if they projtct to
:my degree beyond thc faucial pillars they are enbrged. After middle híe, tbc pro•
trusion isusually negligible. The sieot tke deep surface is not indic.ated by the ~pe
of lhc free surface. They :ire envelopcd in a capsule which is intersected by 3 dehf1'
!ayer of muscle fibers on both the deep and free surfaces. The byer from tbe rrt
sur_face originales from the palatoglossus; the dttp !ayer be-gins al thc supe:ñor e~·
strictor and extends to the tongue, The free surface contains numerous c_ryPts ''3~~Í
in depth. The supratonsillar fossa is a small opening aOOve the tons1l m. íron d
which frequently appear numerous pits surrounded by adcnoid tissue, buned 11\'r
the anterior pillar hchind and forming a pocket under a fold reíerred to as thc P 1ª
triangularis. . d'f•

Blood Supply. (Fig. 254.) The tonsil;; obtain their blood supply r.rom /rr
ferent sources; tributaries from the ascending pharyngeal and facial artcne-s rn .,
its base while branches from the descending palatine and lingual ar~erie-s.et:~n .2%5c7.¡.z %:,.. s a-.r"
the tonsils. ted

. . The pharyngeal tonsil is írcquently reíerred to as the third tonsil .. 1t is 1:: tht
in the posterosuperior wall of the pharynx and reaches its greatest size al thid
aeof twelve, gradually diminishing in size aher that. It J.S about 1

1rn· (l't'­
mes1ally. Smce the pharyngeal tonsil consists o( many lo~, the swt I gs 1'be
quently occur around a centrnl depression resulting in nurmroos poc keU.

bcing removed with a Kerrison rongeur. This will givc a good externa!
approach to the cthmoid labyrinth.

Step 6. Thc anterior third oí !he middle turbinatc is remo\'ed with a scissors
and snare, through the nares. A Grünwald punch is introduced through
-thc nosc, and, by dircct vision through the externa{ opening, the ethmoid
cells nre removed. CarC must be takcn to remain bctwcen the attachment oí
the middlc turbinatc and the orbital plate, so as not to enter the cranbl
cavity in thc region o{ the cribriform plate. Thc cells are removed until
the orbital plalc oí thc ethmoid and the rooí of the ethmoid are pertectly
clcan. Anteriorly, thc removal of the ethmoid cells exposes the opening
of the naso-frontal duct and the frontal sinus c.:in be entered with 3 prohe.

Step 7. When the ethmoid is exenterated, the remaining portion of the middle
turhinate is removed. This exposes the front wall of tbe· sphenoid. The
ostium is locatcd and enla.rgcd and the íront wall is taken down.

Step 8. A small rubber tube is now passed from the sinus out through lhe
nosc, smeared with vaseline and covered with a Thiersch graít (sldn side
out) to points above ancl bclow thc opening in the bone. This forms adra.in­
agc cluct and at the samc time the graít o.clheres to the underlying moscle
and pcriorhila and prevcnts thcse structures becoming adbcrent to the bone.
The skin is closed with silk and an cye-pad and a füm bandage applied to
the eye. Dcginning with the fiflh <lay, secretion is removed by gentle suction.
No intranasal dressing is used.

. '
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central one is often erroneously referred to as the bursa pharyngca. Howcvcr it
has no relation with the canal from thc mouth to thc sella turcica. (Fig, iss.) ' Tonst llectomy.

'' 1: .,.,--,__: -:---;
4- '
/ .

cisng
forceps

":--\_ Tongue
Fderssor

e

b---·----.Clamp appliecl for

fj. ··"- ligation of bleed-··· ·v·' 1 in~fVe55e1 at, Uj.Jp{'tole o ton.sile2
~-~;J

"

Mo«th-ég. .----

F1c. 257. Stcps in tonsillectomy operation. (See ncxt illnc.iration.)....

:><_
HKntfe insited

behind é\11terior
pillar to .separate
tonsilfrom its
ant. attachment

Pil lar retmcted, .

.5f('
.Suct.i.on tube u.sed ..
iÍ field obxured by _-_ ..
bleeding·

F1c.. 254. Diagr.am iltustrating blood 'SUJllll)' u[ foucial tonsil (Da\•is, Applicd Anatomy).

Anatomical anomalics in thc tonsillar rcgion whilc not common do occur
The interna) carotid may be in clase relation to the outer suríacc of the 'tonsil, ami

occasionally a rnther large artery is secn passing ovcr ·its oral suríace. Pathologica1
ch:rnges (dueto syphilis, tumors or disease oí adjacent structures as well as ancurysm
oí the internal carotid artery, etc.) are quite írequent.
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Fi.255· Fic. 256
F. z 5 5 . N e r v e s u p pl y of t h c · t o ns i l ( :i. h cr F a r r ) : A. p.; l a t i m · . B glossoplaryngeal, C

r:uni tonsill:arcs; l. scmilu1t3r ¡;ans;lion (Gasscrii), 2. sphcnop3latinc ¡::-.3.nglion 0,.1cckcl), 3. :m­
terior, posterior, and middle palatie, 4. glossoplaryngcal, 5. tonsil, 6, rami tonsillares.

F1c. 256. Points of injc.-ctiou in tonsillc.-c 10 111r umlt'r local anesthesia.
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F1c. 258. Dodtchcr·s modification of ]l"1111ing ºs mouth g;i;g with Altl"r ·•s lip ntr:i.ctor,
llO('tldtl"r ancsthl"sia tubc :md chrck rctr:i.ctor combinl"d. Anuthl"sia tubc, :i.ml ch«k rl"t~ctor
are attached by mc.1.ns of a swivel socket and easily removable when not wanted

Ancsthesia. For children under 1s years, use ether. Never use chloroíorm.
Nilrous oxid and oxygen often givc rise to uncomíortable cyanosis. Inñltration
anesthesia wi th noyocaine is frequently uscd in those more than 15 years oí age,
Neither the patient nor thc surgeon should be of 3. nervous disposition whcn in-

filtration anesthesia is used. One-half oí one per cent novocaine in a weak
adrenalin solution should be used aíter first swab.bin:z the fauces, pillars, soft
paJatc, and the posterior pharyngeal wall with a s per cent cocaine solution.
Quinine urea hydrochloride (a per cent) may also be
uscd. Thc .solution used for infiltration snould be
lrccly injcctcd into thc pillars, thc capsule of the ton-sil and the cxtratonsillar space. (Fig. 256.) .

Position of the Patient. \Vhcn local anes,­
thesia is usecl, have the patient in the sitting position.
Under general anesthesia the reclining position with
the head turned to one sidc is the only saíe one. An
anesthetizecl paticnt should never be pul in thc up­
right position.

Instrumental Dissection of the Tonsils.
(Fig. 257A ancl B.) Thrcc things besidcs thc skill
oí. the surgeon are necessary for the successful per­
formance oí this operation (a) a good anesthetist:
(b) a skillcd assistant; ancl (e) fawltless illumination.
Step ,_ Introduce a proper mouth-gag Fig. 258)

and depress the tangue (Fig. 259). Seize the
tonsil wilh proper forceps or volsella and draw it F1c. 259. Do)wonh's 1011 ¡::-uc

towarcl the opposite side Fig. 160). depresor.
Step 2. lncisc the plica lriangularis al its anterior bonler with a propcr .tonsil

kniíe or proper scissors allowing the tonsil to be partly drawn from its bed.
Pass a curved blunt instrumcnt or the tip of the gloved forefinger into the
expose<l space and pass thcse rapidly above ami extcrnal to the tonsil, strip­
ping it lrom its bed ancl lrom the posterior pillar until it lies free, attached
only by its vascular pedicle.

'óo Fsesa packed
withgaze. Pgci
le.fr in place wh1 le

..othcr tonsil is
bzig rzmnoved

F1c. :157 \conunul"d). Stcps in 1onsitkctorny opcration.
3

e' , J::". --.r¡ri¡aso@r
\:

1
, ~- '. plac.e,d in ctppe,r

. '\/~ a.ngle of fo..Jaa to¿.- coritrol be«ding'
.. · assi.st ir1 er\u.cleation

Di.5se.ction with t"iSSLLe.
force ps e-: sc'i5sor.s
lo Ere e. adhen?.nt ·
tonsi.l
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Step 4. Push the blade of the instrument f1rmly home, thus complctcly sevcring
thc tonsillar connections and bringing away thc tonsil in its int act capsule.
Judging from thc literature, complete succcss with the Sluder opcration is

attaincd in only about 6o per cent oí thc cases. Thc roundcd, protruding toruils,
cven although well buried, are easily removed by this mcthod, bul the flat, soft
or vcry fibrous ones are difficult to dislodgc, especially ií thc pill:irs oí the fauces
are infiltrated.

Dangers and Complications. Because many thousand pairs of tonsils
are successfully removed daity in the civilized world, the operation, never.
thclcss, carries with it a ccrtain degrec of risk. It is nota minor opcration.
No opcration is a minar opcration if major catastrophes, though remole,
may rcsult. Thc removal of tonsils in physician's offices and out-paticnt
clinics is to be condcmned. Tonsillectomic·s, like othcr opcrations, rcquirc
skill and expcrience. On more th:m onc occasion have I turned my head
whcn a general surgcon after completing (?) thc opcration removed much
around thc tonsil and lcft most of thc tonsil behind. I havc hcard much
oí tonsils that "grew again" and I oftcn wondcrcd if so-called recurrences
are really not tonsils incomplctely enuclcatcd.

F, 262, Sluder's tonsil guillotine.

237
Step 3. The tonsil is pushed through lhc window oí thc guillotin b

with the fingcr from thc surfacc overlying.thc tonsillar • :ressurc
thc instrument being s1ightly pressed against thc anterior par~ t h ladc º.r
to stcady it whílc thc rcst oí thc tonsil is pushcd through thc rinº

1
; tonsil

thc blade oí the guillotine by thumb prcs.sure until the tonsil p! ' t ancc
the fenestrum; the blade is further advanced until only thc thin 7 1 rough
mcmbranc of thc anterior pillar and posterior pillar intervcnes' ~1

1 _mucou.;
fingcr tip and thc far bordcr oí thc ring oí thc instrument. \\et n the

FIc 361. Tydings' tonsil rare, origina! model.

far p.,rt touches thc lowcr and b .:i.ck part of the tonsil. The instrumcnt is
hcld firmly against the structures whích are displaced anteriorly and supe­
riorly for about z.5 cm. from the tonsil.

Step ±. The tonsil is pu11ed íorward until thc far borcler of the fenrstrum oí
the instrument lies nearly upon thc summit of thc cmincntia. Thc handle
oí the guillotine is then lowered suficiently to bring the uppcr part of lhc
border of the fenestrum into close contact with the lower part of the tonsil.

Thc Sludcr Guillotine Technic
Stc I Pbce thc p..,ticnt in the upright position. Loca l anesthesia. In tro duce

'¡¡.suder guillotine (Fig. ±6:) thro uáh the left angle of the mouth until the

.?:JG SUHGERY OF THE HI-:AD AND NECK
·¡ 1 th snnrc (Fig 261). )lnkc sure

ses. cope« toe rerova! of $;"%"" " 4id dé »eedinpoits, i
is ue ioo ot de sare is%" ",,""~aai n s striar mar.
ncccssary. The oppo:-lle tons1 IS
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tcrest are the posterior edge of the vomer above, the internal openings of thc
Eustachian tubcs on either side, and the uvula in front. {Fig. 265.)
Step 1. Put the patient in thc Rose position ( F ig. 266). E,;tend the he.ad mod­

crately. Inscrt a mouth gag scparating thc jaws widcly. Introduce thc
left forcfingcr into the nasopharynx:: hook thc uvula out of the way.

Fona ofRo1cnmiíller

:-Eu1lochion lube

F,c. :6..;. L:itcr;1I l'icw uf 1t}'f:1.11ci;1I tonsil :incl ¡1huyn¡.:ul n•~iou. (Dn•i1, Ap¡,licd An:itomy.)

Stcp 2. Insert the adcnoid curet carcfully until you fcel the vomer; deprtSS
thc handlc o( the instrumcnt as far as possible. With one s'Yeep ·;
instrumcnt, curct downward, thus removing briskly the mam mra.s.s 0

ndenoids. A dull curet ar too
light prcssure will not accom­
plish the objcct. Ex-perience
nnd juclgmcnt must be thc
guides. Too grent pressurc will
cause injury to thc pharyngcal
aponeurosis or cven to thc ver­
tcbrac.

Step 3. Repeat the same maneuver
on cithcr side oí thc median
linc, prcssing the curet well over
into thc lateral sulci. The fore­
finger is then passed well up
into t.hc posterior nares on either
side and rcmnants o( ndcnoid tissuc searcbcd far which should aiso be re­
moved with the curet. Clcar the sp.:icc with dry sponges. . u­
Comment. Th principal danger of the operation is aspiration P"

rnonia. To avoid this, oper.:ite quickly and tum the child prornptly 0
" ~e

facc. Clumsy work jcop.irdizes thc uvula and may injurc the vomer, t t.
vcrtcbrac or the Eustachian tubcs. Use judgment in wielding the cu°

•

:,...- Suprolon1illor foua

-Plcrygomondibulor fold
Y Plica triongula,is

-p--$m--j-a.-- jeior illar
Faucial tomil
Po1lcriorpillor

Bcsidcs hcmorrhagc, shock and aspiration pncumonia, thcrc fcmains
the possibility of injury to the uvula, thc pillars and the tangue. If, at
thc bcginning, the right cleavagc plan e is found and is followed with car..!,
thcre usually should be no difficulty exc.ept in "submcrged tonsils" and
in cases with much inAammatory infiltration.

Thc most dangerous complication o{ tonsillcctomy is infcction. The
cavity resulting after the operation heals by granulation. Oral scpsis is
responsiblc !or infection to a grcater or lcsscr cxtcnt. Fortunately the

drainagc hcre is free and, as a rule, the rcaction fol­
lowing the operation is slight. The subparoticl nodcs
swcll occasionalty but suppuration is rare. Neverthe­
lcss, general scpsis, while rare, is a possibility.

Hemorrhage immcdíatc or dclayed, is the most
common complication. It is usually venous in typc
but may be arterial. Prompt rccognition o( thc
source o! bleeding is cssential. Treatmcnt consists
oí removal o( clots, compresSion by special instru­
ments (Fig. 263), or clamping and ligating tite bleed­
mg vessel or suturing together of thc anterior and
posterior pillars or uniting thcm ovcr a plug o[ gauze.
It cannot be too strongly emphasized that a child
~111 bbcd at times cven to death, without visible
signs of hemorrhage (Bryant), Constant watchíul­
ness is the only safeguard. Shock must be treated

"¿,""""" i ncites ter he e«are s vece

The immediate results of tonsillectomy are sore
throat, pain behind the ears and dysphagia. A pscu­

"" <},S,""",}'' ton. domembrane forms in «he tonsil-ed ad heating
takes place in about a fortnight. If thc pillars have
becn lnJUred, healing is considerabl dela d N

much harm foJlows partial removal of thc ant ..rior illar ~ y_e · ot
y comt»is 0st i»is oeue is fea to he rr¡"~,,",Pinu«­
rcmoval oí thc posterior pillar rcsults in more or less s . .. lnJ~ry or
of thc singing voice. Mediastinal complications and as tíl~us 1mpa1nn~nt
are more frcquent following tonsillcctomics than is rc:o;;:~~n pncumomas

REMOVAL OF PHARYNGEAL ADENOIDS
~nat_omic Considerations. (Fig. :?6 .) Th h , ..

adenoid tissue lying bak of the soft 3j' " Pharyneal tonsil is a mass of
entending from the be of he o ,","""f'_"tween the eustachian tubes, ando ó« ion« y di« nonoser'ad..$",,"" ,h, ni»,es nrate«i
pharymx. It varies greatly in o:hJpt fro th tl _upc:nor constrictor of the
soft protruding mass. Similar di '$,,, " Iat and fbrous to the rounded and
ond satuere«d su oerhe pian áá,,}""""" o Jymphoid tsse are o e
pil lars of the fauces, írom which it may rca.d"I b posterior surfacc of the posterior
of adenoid tissue from the throat is a .• 1 y -b~.scen that the complete removal

. n 1mpossti lt)'. The points oí surgical in.
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Fic. 267. LaForce's adenotome.

consciousncss has rcturncd. Aspiration oí pus may be followcd by serious con­
sequcnccs. Drainagc by this mcthod is cfficicnt.

OPERATIONS FOR RETROPHARYNGEAL ABSCESS
The opening and draining of rctropharyngcal absccsscs may be accomplished

by the intra-oral route or thc suppurativc focus may be 3pproached through thc
exterior of thc ncck. \Vhcn thc absccss is of ordinary size and the patient can
still open thc mouth, thc intraoral approach is gcnerally employcd.
Stcp t. Locatc thc Jluctuating point with tite indcx fmgcr in thc posterior

pharyngeal wall, through the opened mouth. Make a controlled stab-in­
cision alongside the guiding finger, prcfcrably in thc median linc (Figo. 268).
\Vrap thc bladc oí thc cutting knifc with zinc oxide adhcsive plastcr to
within a short distance of its point, thus controlling thc dcpth oí the incision.
\Vhcn pus issues, thc incision is cnlarged as the knife is withdrawn.

Step z. Irrigate and drain the abscess cavity.

Cervical Approach fer Rctropharyngcal Absccss
A. POSTERIOR ROUTE

Step r. Prepare thc skin surfacc ami )acate thc posterior border of the sterno­
mastoicl musclc.

Step 2. Makc an incision along thc posterior border of the sternomastoid, be.
ginning al thc mastoid proccs.s and dcsccnding as far downard as dcemcd

INFECTIONS
PERITONSILLAR ABSCESS

Chn.ncc punctures in thc regían where thc pus "ought to be," more or less
probing: befare pointing, are mcthods to be condemned. Where the abscess is
d e fi n it e l y "pointing," a s li g h t i n ci s i o n a nc l d il a t a t i o n o f t h e opening a r e s u í -

íicient. In "blind cases" it is much better to insert a curved blunt instrumcnl
bchind the anterior pillar and scparatc it from thc tonsil. A whiff oí nítrous
oxide should be used in the latter case. Operate in the stage of analgesia after

SUllGERY OF TI-IE SISUSES ,IND TOSSILS

J.
~'

Fic. 266. Rose's position of the head for operations on the palate or oropharynx .

SURGEIIY OF TI-IE HEAD AND NECK

Injury to the Eustachian orifces should be avoided for it may eventuate
in otitis media. Acute septic meningitis and death have been known ,
follow. An adenotome may be used mstead of a curet. (Fig, 267,)

REMOVAL OF THE LINGUAL TONSIL

The lingual tonsil rarely requires operativo trcatment. It may be removed
by suitably curvcd punch-forceps, or by a cure!.

SURGEIY OF THE HEAD AND NECK

necessary. Incise the fascia and ligate the superficial vesscls. Avoid the
transvcrse and dcsccnding superficial cervical nerves. With a blunt dissector,
follow the anterior surface of the scalcnus antic.us muscle, thcncc through
thc conncclivc tissues until the outcr border of the longus colli musclc is
rcached. Pass bcncath the longus colli, rcachihg the prevertcbral areolar
tissuc oí the retropharyngeal space; evacuate thc pus. This route is com­
paratively free oí important structures.

Step 3. Establish free drainage from thc botlom of the wound.

> • _) M,
i

FiG. 26 8. Opening retropharyngeal abscess.

D. ANTERIOR ROUTE (BUCKHARDT'S OPERATION)
Step r. Approach thc retropharyngcal space by an incision made along the

anterior bordcr oí thc stcrnomastoid muscle on thc lcvcl of the larynx. This
incision passes in front oí the great vesscls of the neck. Retract the vcsscls
and the sternomastoid muscle backward and the thyroid, larymx, trachea and
anterior cervical musclcs forward thus cxposing thc fascia covering thc longus
rolli musclc passing antcriorly ta' it, transvcrsely across to its inncr sidc, into
the retropharyngcal spacc.

Step z. 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 íormed chicíly by the interlacing
fibers of the buccinator and orbicularis oris muscles and connectlve tíssue. The
lips are co\'crcd on the outside by skin ami on the inner aspect by mucous mem­
brane. Blood Supply: The coronary branchcs oí the facial (external maxillary)
artcry which frccly anastomoses with its opposite fellow. The blood vessels lie super­
ficially bencath thc mucous membrane.
Step 1. General ar iníiltration ancslhcsia with I or 2 pcr cent novocaine with

aclrenalin. Thc shoulclers and hcad oí the patient are elevated and the hcad,
slighly flexed, rests on a firm pillow or sandbag.

Step z. Murphy's intestina l clamps are applied as near the angle oí the lowcr
lip as possible, Complete incision through the lip should be made. Each of
the two incisions forming the "W" should be ma<le with onc cut oí 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 introduce<! into thc lip
not quite at right angl<"s with thc skin, sloping inward, so as to rcmovc
a larger port ion of skin than mucous membrane. The coronary artery is
ligated, in order to control hemorrhage. Slight venous oozing is oí no mo­
ment. Ií thc portian removed is not more than a thir<l oí thc lip, it is pos­
siblc to secure satisfoctory approximation without much pu11 on the united
tissucs.

Step 3. Three or íour fine silkworm-gut or silk sutures are generally inscrtcd
at right angles to the skin down to but not through the mucous membrane
an<l are suf1icicnt to give perfect apposition and stop all oozing. Perfoct
alignment of thc vcrmilion horder and of the skin is necessary. Doyen be­
lieved that a strongcr and firmcr lip results when the mucous membrane is
sutured first, then thc skin, with all thc sutures placed superficial.

CARCINOMA OF THE LOWER LIP
Thc general principies underlyin~ thc treatmcnt oí carcinoma oí the lip

are thosc obscrvccl clsewhcrc-free cxcision 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 irradiat ion
of the areas draining the afected 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 neccssity a prolonged onc (particularly in
23
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fers x-rays; he favors radium íor inoperable cases. I am inclincd .
with Waring. Thc appendcd photographs tell thcir own stor ~;~uagr,,
271272). 'Y sa.

Dogmatization is obviously dangcr•
ous. Carcful sclcction o{ cases and the
use of a combination of properly indi­
catcd and sclcctcd methods will givc thc
best rcsults.

Olan R. Hyndman in discussing car­
cinoma of thc lip concludcs as íollows :1

"r. About 8o per cent of cpidcrmoid
carcinomas involving not more than one­
half of thc lowcr lip will not be asso­
ciatcd with regional mctastascs. Thc in­
discriminate use of radical surgicat "tc. z7o. Sao!lld careina 4
intcrvcntion and irradiation is neither
neccssary nor to the bcst intcrcst of thcsc paticnts.

"2, A small percentage of carcinomas of thc lip are nonkcratinizin
and metastasize carly. In these cases therc are_ not more than 50 pcr ctn~
o{ cures. It is the impression that these lesions arise from the
mucous mcmbranc and bcar the charactcristics o{ buccal carcinomas:;: ~

F., a9 A IV'shapd restion of lin. Placing of first muo-mucous suture. B. Suture
of vertical portio of mucous membrane is almot completed. C. Diagram showing the poi
tion oi te mous and cutaneous sutures , D Cross section of complete«d operation.

Fic. 271• F€. 272
F. z7. Carcinoma of he lip, Jaman ?2,"995 submaxillry lymph redes malpaMly a-

F. z;2 Sane patient as in previous illustration, April 16, 1935; after radium treatrents.

where, while the relative benign, keratinizing cancer of the lip bears the
charactcristics of cpidermoid carcin Jmas oí thc skin in general.

1 Arch. oí Sur¡.:., Au::uu, H)J.l , Vol. 17.
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ami close thc wouml. A pa-cipitate e1tastrophe may thus be avcrtcd. In such
cases the benefits of radiation (deep x-ray, radium) should be .i.ccordcd thc
paticnt.

Commcnts. Thc sooncr a corrcct diagnosis is made and the malignancy
removed the bctter the prognosis. A thorough knowJedgc oí the anatomy
of thc parts is cssential. Opinions as to rcsults of fonns of trcatmcnt dif­
fer. According to Waring, radíum is of no value. He considers diathermy
more cffcctive. Stevcns is p,n tial to eleetrocoagul:ition. Kcnncdy believcs
radium to be thc sovcrcign rcme.:ly for carcinoma o[ thc lip. Pcrthcs pre-

SURGERY OF THE HEAD AD NECK

Thc operation consists of three phases, viz., removal of thc 1ymph nodes, re­
moval of thc tumor, and rcsloration oí the contour of thc Jip. It is bcst to re­
move the lymph nodes first, then thc tumor. Thc primary rcmoval oí thc lip and
restoration of 11s contour often lulls the patient to a sense oí false sccurity. He
feels that no sccond proccdurc is needed and refuses further intervention. This
often lcads to disastrous conscqucnccs.

Removal of Lymph Nodcs of thc Neck
A thorough knowlcdge oí thc position of the t m

relationship is of utmost imponanee ( Fi...- .. \ ph.nodes and ~eir topographic
structures are divided into three main ge.'' For convenience the lymph

r • The superficial cervical nodes.
2. The dccp superior groups.
J. Thc deep inferior groups.

Anatomic Considerations, The rfi • 1 .
smal! and inconstamt and may be di#a{"""""? rica! lymph nodes are rather
jugular nodes, situated along the enema¡ {""",'hree _sub-groups: A. The external

J gu ar vemn, receive afferents from the

SURGEIY OF THIE LIPS, TONGUE AD LYMPH NODES 2

pinna oí thc car and the parotid rcgion; they open into thc superior deep cervical
nodes. The anterior superficial cervical nodes, inconstant and variable in situation
(anterior surface of laryn:<, anterior and 1.:itcral surfaccs of trachea), receive afferents
from thc larymc and trachca. Thcir cficrcnts drain into thc lower dcep cervical
nades. D. Thc superior dccp ccr\'ical nodc.s a.re ten to sixtccn in numlJcr and are
situated along the internal jugular veins beneath the sternocleidomastoid mucle; they
are united by stcms and cxtcnd from the m:istoid process to the posterior belly ol lht
omohyoid muscle. Thc principal lymph node o{ thc tongue belongs to this group.
It is constant in position (oppositc thc bHurcation of the common carotid art ery).
Thry rcccive affercnts frnm the posterior auricular, occipital, retropharyngeal, parotid,
submaxillary and submental nodes, also from the tongue, nasal mucosa, p:1L11e,
pharyn:< ami larynx. C. Thc inferior decp cervical nodes also called supra-clavicular
nodes. Thcy Jic bclow thc omohyoi<l and rest upon the scleni musclcs and thc
trachcal plexus. They receive afferents directly from the superior dcep group, the
intcgumcnt of thc lower part oí thc ncck, the upper p:1rl of thc pectoral rrgion,
the occipital rcgion and the tip oí thc tonguc. Their affcrcnts form the jugubr
lymphatic trunk which opcns on thc right side into the right lymphatic duct and on
thc leít sidc into thc thoracic duct. Iloth the right :1nd the lcft trunk, however, íre­
qucntly open directly into the subclavian vein.

Note. In npplying to clinical practice the anatomical connections ol these
and othcr lymph nades, it should be rcmcmbered that in disease the lymphatac
vessels may become obstructed and the lymphatic flow thereby reversed. Widely
scparated groups are thus Ha.ble to be invoh-cd ami an enlargcment oí the nodes
on the sidc oppositc to that of the lesion are rathcr frequcnt. .
Stcp I. Thc íncision must be so planncd as to 3fford a thorough exposure (Fi

274). It follows the line o the sternomastoid muscle and has another m·
cision joining it at right angles and extending forward to thc chin. (Butlin's
incision.) Free the skin from its underlying surfaccs up to and slight ly abo
the border oí thc mandible. The wholc outcr surfacc oí the parts to be rr­
movecl is now cxposed to view.

Stcp 2. Removc thc contents of the submaxillary triangle (submaxillary a
submcntal noclcs, areolar tissue, fat and nodes). Begin the dissection fro
bclow, at a considerable distance from the cnlarged nades. Clear the mus·
cular floor oí the space oí ali connccth•e tissues, Dissect carefully, strp by
stcp, in an upward .direclion. The mass dissected en bloc is now tumed out·
ward.

Step 3. Ligate the facial and lingual arteries when encountered. The o""
mon facial vcin is also ligated. The submaxillary duct is de.li\'trtd ~­
ligated as near the mouth as possible. Carcinomatous lymph nodes may"
hetwecn thc saliv:uy gland and the jaw, being firmly attached to thc ~-
osteum. Thcsc should be removed, of course, togcther with the plat) '
and if need be, with the periosteum oí the mandible. , th

Step 4. In deep disscctions of the ncck care must be taken to presen·e J
~ypoglossal, spin3) acccssory, descendcns hypoglossi, recurrent laryng~~ ª¡Uld
m very deep mancuvcrs, the vagus nen•cs. The c.1rotid, the suptno bt
inferior thyroid arterics, and thc jugular veins and their br~nchrs m~t bt
respectcd. If the sur!!:<.·on is working in the left supraclavicular fos
should avoid the thoracic duct.

Slep 5• In more cxtensive dissections for recurrences appearing in ibe up¡,t r
part of the neck, the result of carcinoma oí the mouth r originating (ro
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Fi. 274. Block dissec tion of the lymph no des of the neck. Needles A, B & C indicate
deep infiltration of t he novocaine sol ut i on i n front o{ 1hc c.i.rot í d !-l u: a t h. Nccdl c D deposits
the solution between the carotid sheath and the trachea. (Ater Hertzler,)

2-18 SURGERY OF THE I-IEAD ANO NECK

branchial cysts, the whole lymph-node bearing area from clavicle to mandible
should be removed. In such cases the sternomastoid muscle is clivided al
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_ lhe ~vhol~ fas_cia is liítéd away írom the decp muscles
of the neck. The cnt.irc d1s.sect10n 1s best accompHshcd from below upward.

Removal of Carcinoma of the Lip

Step 1. The shoulders and head of lhe patient are elevated, the head is slightly
flcxed and is madc to rcst on a firm pillow ar on a sandbag.

Local or general anesthesia is givcn. Thc coronary artcries may be
controlled by an assistan( by pressure with the fingers and thumb. Aspi ra­
tion oí blood should be avoided. The incisions should be made al least
{ inch írom !he tumor. Dleeding vcssels are picked up wit!i. delicate,
pointed hemostats. 1

By reíerring to Fig. 275 a good idea is gained of the principles of the
operation. Figure 275 (a} depicls the triangular resections necessary to ac­
complish lhe desired result. Observe particularly that the distance 1-1 plus
2-2 equals tbe distancc 3-3. The incisions should be traced as shown in the
illustration. The sizc oí the triangles depends upon the size of the tumor
to be removed.

Step a. Resection oí the tumor-bearing area is now done and other triangles
are fashioned. The mucous membrane of each lriangle is preserved (Fig.
375c).

Step 3. The sutures are placed in such a manner as to approximate r-1 and
2-2. The entire thickness oí the lip, excluding the mucous membrane, is
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Fic. 276 FIc 277
F1c, r¡6. Rcmov:11 of tumor from thc b.lcr.1I. nurgin oí lhc ton¡zuc. Outlinc of portien to

be resected.
F1c. 277. S:i.mc opcration. Thc disscction procceds from thc b:i.ck forw:mJ. Sutures ¡ibccd.

embraced by the sutures, using delicate silkworm gut ar Pagenstecher linen.
The mucous membrane (Fig. 275c) is united to the skin by interrupted
linen sutures in such íashion as to form the vermilion border (d) after being
trimmed into proper shape.

Step 4. Vertical resuturing oí the lower lip is now begun. Interrupted sutures
unite the mucous membrane. Thrce or four such sutures usually sufficc,
depending on the extent of the resection. The skin is next approxirnated.
lhe first suture being placed al the junction oí 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. 375e.)

F1c. 2j8. Diagr.amnutic: drawini:t of lhc cvolution of a r:anub.. A. Upwanl toward thc frcnum
linguae. B, Downward toward the submaxillary region.

RANULA
Ranula (Fig. 278) is a cyst of salivary origin situated in the tissucs oí thc

floor of the mouth. They may be eithcr sublingual or submaxillary depending

from extending to lhe cervical planes. The incisions should be made in
the long axis oí the tangue on each side of lhe median raphé and, ií neces­
sary, should extend to the foramen cecum. l\lakc the incisions deep cnough
to separate the submucous fibers, thus lessening tension.

Stcp 2. Open deep absccsses with blunl artery forceps. Kcep the abscess cavity
open far a short time by means of an appropriate drain.

upen the respective position they occupy. The cysts have a thin wall and are of
bluish color and are generally derived írom the mucous glands oí the mouth
or from the incisive glands. Occasionally, they are derived from either the duct
of \Vharton 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 oí thc
thyroglossal duct.
Step 1. Separate the jaws with an 3ppropriatc mouth gag, Engage thc tangue

in a propcr tangue íorceps. Pu!I it out of the way.
Stcp 2. When !he 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 canten! oí the cyst is usually a thick, glary mucoid fluid.
The portions of the cyst wall which cannot be removed should be treaterl

OPERATIONS ON THE TONGUE
REMOVAL OF ANGIOMA OF THE TONGUE

lf the size of the tumor is not excessive it may be excised aftcr injecting a
sterile 3 per cent novocaine solution ali around it. Bleeding is slight unless the
ranine arteries are severed. Suture the cdges with silk-this also helps to con­
trol hemorrhage.

Electrosurgical methods ar radium afien yield gratifying results. In large­
sized tumors, use general anesthesia (intratracheal).
Step 1. Open the mouth with a gag.
Step a. Pass a silk loop through the tip oí the tangue and pull it forward. An

assistant should exert pressure on the tissues immediately outside oí thc
anticipated wound.

Stcp J. Quickly dissect out the growth with scissors fo!lowed by
Stcp 1· Suturing with catgut bringing the raw surfaces together and checking

hemorrhage. Ií beller approximation oí the suríace epithelium is desired,
additional sutures may be inserted. Use a mouth wash frequently until
healing takes place. (Figs. 176-377.)

ACUTE ABSCESS OF THE TONGUE
Step 1. Use general anesthesia through nasal tubes. Make free incisions into

thc affccted substance of thc tangue and preven! the inflammatory process

... _



with the application of a strong solution of silver nitrate or thermocauteriza­

tion. . t h d · thStep a. Where complete dissection of the cyst is possible the wound 1n 1e
íloor of the mouth should be united with intcrruptcd lmen sutures which are
removed aíter about threc days.

DERMOID CYSTS

Dermoid cysts in this region are removed by making an incision in _he
median line from the chin to the hyoid bone. Separate the mylohyoid muscles
divide the other deeper structures until the capsule of the cyst is exposed. is
scct it out bluntly. Close the wound, avoiding dead spaces. Drain, if deeme
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 thc tongue,
the mouth is rendered aseptic and a piece of sterile gauze is used to hold thc
tangue forward. . . .
Stcp 1• Injcct a few drops of z per cent no\'ocame solullon over the ~ost sens1-

tive part and make an incision with a scalpel down to the foreign body.
Hemorrhage may be controlled by prcssing with the íingers on e1ther s1de
of the incision. · ..

Step a, Ií possible, the foreign body should be removed in the opposite direc­
ton from which it entered the tongue, The incision should be sutured with
silk and drainage, provided if the wound is a large one; otherwise, the in­
cision is permitted to heal without suturing. If the fore1gn body 1s lodged
in the back part of the tongue, general anesthesia may be necessary. Have
a tracheotomy set ready in ca.se of unexpected emergencies.

TONGUE-TIE
Where the írenum is so short that thc tip oí the tangue cannot be protruded

bcyond the lower gum-line (interíerence with nursing), divide the frenum, re­
mcmbcring while doing so the ranine nrtcries locatcd bcncath the mucous mem•
brane on the under surfacc oí thc tongue on each side of the frenum. Immediatcly
under the ranine vessels on the floor oí the mouth are the sublingual ves.seis.
Stcp 1. In arder to avoid these vessels, inject a fcw drops of per cent novocaine

solution into the frenal region, elevate the tip of the tongue and sever the
frenal band with a scalpel.

Step 2. I this is not sufficient to bring up the tip oí thc tongue, enlarge the
incision postcriorly exactly in the middlc. Control hemorrhage with a Jiga­
ture oí fine catgut carried on a small curved nccdle and passe<l immediately
under the wound. Leave the incision open.
An antiscptic mouth wa.sh should be used severa} times daily.
Commcnt. Look out for hemophilia; several fatalities have been re­

portcd from this cause. If thc infont is ablc to nurse satisfactorily, post­
pone the opcration until thc baby is about 6 months cid.

Acquired Tangue-Tic. This usually results from scar tissue formation fal­
lowing infections. The tongue bccomes attached to the mucous membrane of
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the gums or chceks. Seve: thcse attach':1cnts under novocainc anesthcsia. Inctsc
carefully. Interpose sterile rubber strips between the freshened surfaces un¡¡]
tissue granulation ensues, thus avoiding reunion of the raw surfoccs. Maintain
oral ascpsis.

EXCISION OF THE TONGUE
Removal oí the tongue, cither in whole or in part, is indicated whenever mali.

nant conditions within thc limits oí opcrabi!ity are prcsent ¡ these include prt
mary carcinoma or sarcoma oí the tonguc m thc carly stage; lymphangiorna
nevus and macroglossia of the tongue; although non·ma lignant tumors, may,
according to their severity, size and stage of progression, be indications for n.
rnoval of a greater or les.ser scgment of thc organ .

Jn ali cases of malignant discase of the tongue an attempt should be made
to removc thc cervical lymph nodes which receive the lymph vessels from that
portion oí the tonguc which is involved in the disease as wclt as the fascial tis­
sucs surrounding thcm. Thc submaxillary gland should also be removed because
if it is Jeít bchind, the nodcs associated with it usually escape notice. Whcn th~
lingual artery is ligated to control hcmorrhagc, the lymph nodes associated
should be removed at thc samc time.

Exccpt in cases in which Jcss than halí oí the tangue is removed, it will be
found, as a general rule, belter tcchnic to carry out rescction oí the tongue as
thc primary opcration and theñ a fortnight or so latcr, to remove the lymph nodes
and tissucs in thc ncck. Sorne surgeons prefcr the opposite.

No malter whether the opcration is a. partial resection or a complete e:a:cision
oí the tongue, the grcatest attcntion must be given to place the oral cavity in a
surgically clean condition, as a preliminary to operation. Ali defective tctth
should be removed. These prccautions are nccessary in order to frustrate, as far
as possible, any provocation lo septic pneumonia. For thc same reasons special
prccautions musl be taken during the operation to prevent the swallowing oí
blood. Sorne surgeons prder to do a prcliminary laryngotomy. In most ca.ses
it will suffice to plug the lowcr part of the pharynx with a sterile marine packing
material and to use a suction apparatus during the opcration for thc removal oí
blood and íluids.

lloth bcforc and following the operation thc mouth should be washed out
severa) times daily with a suitable antiseptic solution. This may be done easily
by suspending an irrigator flled with the antiseptic solution above the head oí
the paticnt's l>ed and attaching to the irrigator a long rubbcr tubc control!ed
by a clip and cnding in a glass nozzle. Thc patient can thus irrigate bis mouth
at frequcnt intcrvals by holding his head over a receptacle far the rcception oí
thc.ejected solution. Not Jcss lhan a wcck should be spcnt in this preparation,
ií the mouth is unclean, unless contraindicatcd by more important considerations.

The opcrations usually carried out on the tongue are:
1. Rcscction oí a wcdge-shaped piecc.
,. Rcsection oí halí oí thc tangue.
3. Excision of the whole tongue.
Thc first is only permissible for a benign tumor or far a malignant condi­

tion of quite reccnt date and entirely límited to thc lateral margin of thc tengue.
Most other early cases, if limited in extent, i.e., where thc disease has not ex·

Fc. 27q. Massive infiltration at the base of the tengue for operations on the tangue.

tended to Lhe fibrous tissue which farms thc median scptum, and is still operable,
can be sufliciently dealt with by rcsection oí halí oí the tongue. In extensive
e.ases of malignant disease still within limits of operability, excision oí thc
whole tongue is called for. Nitrous oxide and oxygen anesthesia, admi nistered
intratracheally through a tubc, is usually thc best for thcse typcs oí opcration.
Jf contraindicatcd use massive infltration anesthesia at the base oí the tangue
Fig. 379).

the level of the last molar tooth is reached (Fig. 183.) Resect the opposit°
side in Iike manncr. The lower incision is made wherc the smooth mucosa
of the under surface of the tongue joins the papillary mucosa oí tbe dorsum.
Make the dorsal incision intemal to the tissue to be excised. The infra­
lingual mucosa forms a flap for reconstructing the tongue margins (Fig.
284).

Exdsion of Half oí the Tonguc
This may be carried out cither (a) through the mouth; (b) through a sub­

maxillary incision or (c) after section of the heel; and division or removal of a
part of the lower jaw. (Fig. 285.)

Choice of Operation. Removal through the mouth is indicated when th

Ar
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Handley's modification of Butlin's operation does not require laryn­
gotomy. Tbe ancsthctic is givcn in the same manner as for cleft palate opera­
tion.

Stcp 1. For purposcs of traction and control, the tongue is drawn well back by a
strong silk suture. (Fig. 282.)

Step 2. :\lakc a transverse incision al>out 1 ¼ inchcs long in the dorsal aspect
parallc) to the end oí the tongue. Make a correspondirig incision on lhe
under surface. Excise a wedge-shaped piece through these incisions but leave
thc piccc íastened by its two ends to the tongue.

Step 3. Hemostasis is eííccted by drawing the mobile portion away from thc
tongue and closing the wedge-shaped incision with sutures.

Step 4. Continuc the wedge•shapeá cxcision along the margin oí the tangue
inserting sutures to prevent hemorrhage, Dissection is completcd when
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Macroglossia
REMOVAL O!' A WEDc;::.::HAPED PIECE OF TONGUE

This is a pathologic increase in the sizc oí the tangue and demands operativc
correclion; the same operat.ion is used for delimited, benign growths. (Figs. 280-
281.) ·
Step_ r.__Circumscribe the section of tongue lo be remo,·cd by two semielliptical

mcmons.
Step z, Perform a cunciform rcsection of the segment thus outlined with a

scalpel or scissors. Spurting blood vessels are seized with Kelly artery forceps
and secured by ligaturl"S c.1rried on curved needles of appropriate size.

Stcp 3. Approximate the raw surfaces of the tongue with intcrruptcd silk or
Pagenstecher linen sutures. Aim at exact co:iptation. Thc hile oí lhc ncedle
mnust be deep to avoid dead spaces at the bottom of the resected segment .

Chronic Glossitis
UTLINS MARGINAL RESECTION

This operation is indicated where the tongue is too large for the mouth and
where it shows signs of bcing irritatcd to a dangcrous degree by the tceth.
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malignant disease is limited and there is no apparent infiltration to adjacent
tissues. When the disease principally involves the lower aspect and outer mar±in
ot the tongue, and has extended thence to the adjacent port ion of the na'{
the mouth and lower jaw, it is better to split the cheek and remove the ortion
of the lower jaw involved as wel! as the involved half of the t p\\'h

· · • 1 d d h flc f ongue. enthe jaw is uninvolved an the loor of the mouth is the chie f seat of infiltra+, ,
median divisionof the lower jaw should be the operation of choice, I the In,j
and dorsal portions of the tongue are mainly involved, the diseased hall of the

­Fc. 28: Fc. 283 Fc.28y

ns s so,gr2"k.%3.%./ %; s«»
Fra. 24 . Butlin's operation, completed.

tongue should be resected through the mouth and the submaxillary and cervical
lymph nodes, the submaxillary gland as welt as the surrounding and adjacent
fascial tissues on the afiected side, removed at a later date.

When a half-tongue resection is being done, the lingual artery oí the aííected
sidc may be ligatcd in thc 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 clcan condition; if foul and septic, the latter part of the
operation should be deferred.
Step ,. Insert a mouth gag between the jaws; separate the blades and draw

the tangue forward.
Step 2, Introduce two stout silkworm ligaturcs, one into each half of the tangue.

an inch or so behind the tip; tic each in the form of a loop about 6 inches
long. One oí these is grasped by the ass istant who manipulatcs the tangue
by this means, throughout the operation. Fic. 285. Excision oí lateral balí oí tengue.
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Step 3. With a scalpel or diatherm kniíe make an incision in the midline through
the mucous mcmbrane on the lower and upper surfaces of thc tangue. \Vhile
traction is exerted laterally by mcans of the ligatures, the median scptum is
dcfincd at thc tip oí the tonguc by a few snips with thc scissors. Thc sur­
geon now separates the two halves of the tangue as far back as ncccssary
by pulling on the ligatures, and dividing the tongue. (Fig. 285 a.)

Step 4. Hold both halves of the tongue toward the unaffected side ancl, with
scissars, cut the diseased half through transversely at its base írom without
and below, upward and inward. The lingual artcry which lics ncar the
lower aspect is picked up with pressure-forceps when it comes into vicw,
ancl, 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 thc anterior parl of the
mucous membrane with catgut. Permit the stump of the tongue to fall
back into the mouth; thc silkworm gut ligaturc which has bcen passcd
through the unaffected half may be fixed to the check with a piece of strap­
ping, if it is considered advisable. This ligature enables the tongue to be
readily drawn ionvard, ií hcmorrhage occurs as a result of the slipping oí
ligatures. (Fig. 285 d.)

Operation for Removal of the Whole Tongue Through the Mouth

The operation for removal of the whole tongue through thc oral cavity by
mcans of scissors is oítcn reíerred to as \Vhitehead's opcrntion. Strong, straight
blunt-pointed scissors, gag, Iargc nccdlc and spongc-holdcrs are requirccl.
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 ligáture is passed through the anterior portion oí the
tangue, al thc junction of thc anterior with the middle third. This is Icft
long, and serves as a rctractor to pull thc tangue forward.

Step 2. The tongue is drawn forward and upward toward the roof of the mouth
and thc anterior pillars oí thc fauces are divided. This cnablcs thc surgcon
to pull the greater part of the tongue out of the mouth, and thus givcs a
better view of the parts which are bcing operated upan.

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 tdward 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 thc neck, are looked for in the
anterior part oí the incision, on each sidc oí thc median line, and nearer
thc inferior surfacc oí thc organ than the dorsum. When they are scen
they are seized with pressure-forceps, and divided on the distal sidc.

Step 4. Next, the remainder of the tonguc is cut through \Vith scissors, and thc
entire organ removed. Carc must be taken to carry the incision well be­
j'0nd the limits of the discase. The lingual artcrics are ligated; the cut
surface of the base of thc tengue is sponged, and any other bleeding points
ought and tied.

Step s. The base of thc tongue may be hooked forward by pzssing the index­
finger into the upper part of the pharynx and exerting forward traction.

This procedure is oí consiclcrable valuc in the temporary arrest of hcmorrhagc
from the lingual arteries, if they have been divided before being seized with
pressurc-forceps. The vcssels are compressed against the posterior aspccl oí
the lower jaw.

Stcp 6. llefore the operation is finished, a loop oí strong silk should be passed
through the stump of the tongue. This is hrought out through the mouth,
and fixed to thc check with a piece of adhesive plaster. It will serve to pull
tite stump of the tongug forward, and hclp in the control of hemorrhage,
should it occur.

Stcp 7. \Yhcn ali hcmorrhage from the base of the tongue and the íloor of thc
mouth has been arrested, the inc ised surfaces are spongcd dry, ancl, if pos­
siblc, portions of the dividcd mucous membranc of the íloor oí the mouth
in front and laterally, and the base oí the tangue bchind are joined together
by the insert ion of chromicized catgut. The unsutured port ion is packcd
with gauze and the opcration is completcd.

Cornrnent. Excision oí the entire tongue through thc mouth is the
more usual operation practiced íor cxtcnsive carcinoma, sincc this method
permits complete removal of the diseased organ, and does not lcavc a visi­
ble scar. It must be borne in mind, however, when deciding upon the adop­
tion oí this method, that in all cases where malignant disease (carcinoma)
has been present íor sorne time, the muscles oí the tongue are frequcntly
the seat of carcinomatous infiltration, and in order to completely removc
ali affected tissues, certaín muscles must be removed down to their attach­
ments to the hyoid bone and the styloid proccss. This free removal oí the
musclcs givcs rise to considerable Iimitation of movement of the stump o(
the tangue at the fioor oí the mouth. The lymph vessels in sorne instances
appear to have been the seat of carcinomatous invasion. Usually, how­
ever, the carcinomatous elements are carried direct to the lymph-nodes in
the neck, and are not arrested in the course oí the lymphatic vessels.

In ali cases thc cervical operation must also be carried out on ene ar
both sides according to the method already described on page 246. When­
ever a carcinomatous growth oí the tongue extends to the middle line of the
tangue or beyond, the lymph structures on both sides will probably become
affected with the discase. Operation on both sides will then be necessary,
but only one side at a time should be operated upan, the side of the af­
íccted portien oí the tangue being selected first. When the carcinomatous
growth of the tonguc 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 o{ this kind, suppuration in thc cervical
wound is liablc to occur. This may be íollowed by serious consequences,
such as cellulitis in the íascial planes of the neck and secondary hemor­
rhage írom the lingual artcry.

Excision of the Tangue with Median Incision of the Lower Lip and
Division of thc 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 lower lip and
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tic thc wirc sutures. Dr.ain anti pack thc wound; close the incision in the lip
and neck.

Step 11. Introduce an ample rubber drainage-tube into thc lowcr part oí the
wound from the neck, and pack the surrounding p.'.l.rts with strips oí gauzc.
Thc wounds of thc dividcd lip and neck are sutured with silkworm gul with
thc exccption oí the lowcst portian which is lcft open for thc cxit oí the
Iowcr cncl oí thc: rubbcr tube. Dressings are thcn applied.

Excision of thc Tangue Aftcr Splitting thc Check and Division or
Rcsection of a Ponion of thc Lowcr Jaw

This opcration is cspccially applica.ble in thosc cases of carcinoma oí
thc tongue which extends backward and infiltrates the region of the fauces,
thc íloor of thc outcr portian oí the buccal cavity, and the adjaccnt portian oí
the lower jaw. This method of operation gives very free cxposurc of the diseased
nrcas, and cnables thc surgcon to takc away all the infiltrated tissues. Some
surgcons objcct to thc opcration on account oí thc dcíormity which results, ancl
also to its increascd mortality by rcason oí thc clcvclopmcnt of septic processes
in thc ncck. The first objcction has been very much overrated, since little de­
formity results if care be 1akcn to suture together cxactly the <fü·ickd portions
oí thc cheek. Concerning the increased mortality from septic causes, this will
not usually be thc case, provided each patient is wcll lookcd aítcr for the first
wcek ami efficicnt drainage is provided in the lower portian of the wound so
as to avoid any accumulation of septic discharges.

Usually it will be found bcst to have the :mrsthctic adminislcred by the
intratrachcal mclhod, but in occasional cases it may be nrccssary to perform
a preliminary laryngotomy, ancl aítcrward to plug 1hc pharynx with a sterile
sponge plug.

The opcration can most convcniently be dividcd into 1he followin~ four slep):
Stcp 1. Skin Incision and Splitting the Cheek.The assistant grasps the

check on the affcctcd side so as to control the circul:ttion, and thrn the sur·
geon makes an incision which commenccs at the anglc of the mouth, extendi
horizontally backward to the anterior margin oí the massctcr whcnce 11 ~
continued downward parallel to the anterior mar~in oí this musclc as far a5
thc inferior margin oí the horizontal ramus of the lower jaw, ami thcn on­
ward to thc anterior margin of the sternomastoid muscle in the suUnrnxillnry
region, whcncc it is curved inward, forward, and upward for about one inch
in thc dircction oí thc symphysis mcnti. This incision is m:ulc o divide
all the tissues of the cheek, and to expose the lower jaw and the a(""
margin oí thc stcrnomastoid musclc. In thc outer p:trt oí the mci,o
over the ramus of the jaw or on the anterior margin of the masseter, U
external maxillary (facial) artery will be divided and will rcquire hg:Jllng,
Other vessels requiring ligature are the coronary arteries in the region O
the angle of the mouth. The flap thus formed by the cheek and tissues o the
neck is next dissected downward and forward, so as to t'XJ)OSC íully the han·
zontal ramus of the lower jaw and the struclurcs in the s.ubmaxilbry tria~¡;::!~.

Step 2. Division or Resection oí a Portien oí the Lower J;iw.-\\'hen ll 15

not necessary to removc a portian of thc lowcr jaw. 011 ~ccount of its íret"<lo~
from disease, it is sawn through immediately behind the hst molar toot

extending downward to immediately above the upper bordcr of the body
1 oí thc hyoid bone. (Fig. 286 a.)

Step 2. Cut through the soít tissues oí the lip, including the internal mucous
membrane, and lhe periosteum on the cxtcrnal aspect oí the lowcr jaw. (Fig.
:86 b.)

Step 3. While the jaw is bcing supportcd by an assistant, make drill openings
in the jaw on cach side, one--quarter oían inch írom the midline ¡ thesc are to
be used latcr íor the inscrtion oí a wirc suture.

Step 4. Extract one central incisor tooth, if neccssary. Saw through the bone
at the symphysis mentí with a Gigli saw, bcing cnreful not to ktccrate un­
duly the structurcs 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 oí thc tangue and thc
floor of the mouth. (Fig. 286 c.)

Step s. Pass a loop oí strong silk through the anterior portian oí the tangue
and pull the tangue with this in a fonvard direction and toward the sound
or least affectcd sidc.

Step 6. With strong sdssors diviclc the mucous membrane oí the floor of the
mouth on cach side from before backward ca.rrying the Jine of section as
wide oí the diseascd arca as possible. The lingual vcin is now exposed as
it lies upon the hyoglos.sus muscles and the lingual nerve on thc inferior
and lateral margin of the tangue under the mucous membrane. The hypo­
glossal ncrvc lies cleeper upon the externa) surface oí the hyoglos.sus and
sends branches forward to the geniohyoglossus, which should be prcscrved if
they can be avoided with safety so that thc mouth may be lcft in as satis­
faclory a condi1ion as. pos.siblc. If, howevcr, the margins oí the carci­
nomatous growth render this impossible, lhc surgcon should not hesilate to
divide them in order to prcvcnt recurrence.

Step 7. Pick up :md ligate 1he lingual artery which will be scen Jying bctween
the hyoglossus and the geniohyoglossus as it passes upward.

Step 8. Cut through thc hyoglossus and pull the tongue further forward; di­
vide the mucous membrane on its dorsum with the scissors. It may be
nccessary, in arder lo carry thc incisions well l>cyond the diseascd arca, to
cncroach upon the adjacent parts of the soh pa1alc, thc tonsíl, and the
lateral wall of the pharynx. )lakc similar incisions on thc other side; cut
through thc base oí thc tangue and rcmove theorgan. (Fig. 2861 cont. p. 261.)
Sorne surgeons prefcr to section the substance of the tongue with the thermo--

b.utcry, becausc of the small amount of hemorrhage which follows and the les.
sened probability of recurrence. Hemorrhage, however, is not of any great im­
portance, sincc with thc tongue pulled well forward, each bleeding artery can
be picked up an<l ligated.
Step g. Attend to thorough hemostasis. Pull thc tangue forward and suture,

if possibl e, the divided mucous membrane on the dorsal and lateral aspccts
to the margins of the wound in the íloor of the mouth. This mcthod oí
fixatíon helps prevent the tongue falling back; it hastens union, and cnablcs
the patient to swallow more ea.sily.

Step 10. Bring the sewn surfaces oí the mandible together by means oí a
silver-wire suture which is introduced lhruugh the boles already driJled;
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Tbe anterior segment is thcn drawn íonvard and toward the oppositc side
while thc other part is pullcd forcilily outward and liackward. ly these
means the lat eral aspect oí t.he tongue, the floor oí thc mouth and thc
region of the fauces are laid bare. When, however, a portion of the jw
is involved in the disease, the lim its of the infiltrated bone are exactly
defined and thc tooth at each extremity of thc affocted portian is removed.
\\"ith a small s1w, thc ramus of the jaw is now sawn through in front oí
and behind the region of the infiltrated portion. Great care must be taken
to make the section of the bone wide of thc discasc. \Vhcn thc bonc has
been sawn through, the separated port ion is removed ami the two segmcnLs
pulled aside so as to give a full exposure of the interior oí thc buccal cavity
and thc extent of the disease.

Step 3• Removal of the Tongue.-This having bcen accomplishcd thc mucous
membrane of the floor of thc mouth is cut through onc inch beyond the mar­
gins oí the diseased area: if necessary, the pillars of the fauces are divide4
nd he tongue is cut through wcll bchiml thc infiltratcd or ulcerated portions.
\\"hcn only onL"-half of thc tongue is im·olvcd the mucous membrane should
be divided along the midline on the dorsal and ventral aspects, and thc
organ split backward into halves. Thesc cutting opcrations can be most
easily done with strong curvcd scissors. In cutting through the substance
of the tongue, especial care should be taken, when the ventral aspect is
being reached, to asccrtain lhe position oí thc lingual arteries, and, when
sccn, thesc should be seized with pressure forceps before sectioning. The
sublingual-nodes can generally be removed at the same time as the tongue.

Step 4. Closure of the External Wound. If possible, the margins of thc muM
cous membranc on thc dorsum oí thc stump oí thc tonguc slrnuld l,c approxiM
mated to thc cut margins oí the mucous membranc oí thc flour oí thc mouth
by a fcw sutures. This facilitates healing and tends to prcvcnt thc sturnp
of the tongue falling back over the upper aperture of thc larynx. In
thosc cases in which the lower jaw has been divided, and no ponion takcn
away, the two fragments are brought in apposition, drillcd with somc form
oí bonc perforator, and thcn fixcd in clase conncction by thc insertion of a
suture of silver wire. When, however, a segmcnt oí bonc has been removed,
after al l hemorrhagc has bccn arrestcd, thc cavity of thc wountl is packcd with
strips of gauze. Finally, the margins of thc wound are fixcd clase together
by the inscrtion oí a series of intcrruptcd silkworm-gul sutures. Especial
care should be taken to secure exact coaptation at thc anglc oí thc mouth.
The Jowest and most dcpcndcnt portien oí the wound should be left un­
sutured, and through it either a strip oí gauze or a drainage tul,e brought
out.
When the operation has been completed, the laryngotomy tube is re•

moved and the externa} incision covered by a dressing. Befare rcmoving
the tube, care must be taken to removc the spongc plug from thc uppcr
portien oí the pharynx and to sponge all the air-passage free írom blood
clots.
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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

Stcp I. Place thc paticnt in thc dorsal posture, the head being turned toward
thc opposite sidc and thc shoulders slightly raisc-d in ordcr to throw the head
somcwhal backward. Thc surgeon stands on lhc sidc oí thc patient which
is to be opcratcd upon, ancl his assistants opposite him.

Step z. Make a semilunar incision as far back as possibl e in the natural íold
or crease oí the neck, extending from the anterior bordcr oí the stcrnomastoid
a littlc hclow thc leve) of the apex of the mastoid process downward and
íorward to the middle line of thc neck. about halfway bctween thc mental
process and the body of the hyoid bone. From the convexity of this in­

Fi. 28; Hemioma oi Fi. 288. Same patient treated
tonzue, patient zo years uf age, with radium; over two ycars later.
Photograph taken November, 1oz4. (Courtesy of Dr. F. E. Simpson.)

cision and a little in front oí thc anterior margin of thc sternomastoid, make
a second incision downward to the level of the cricoic1 cartilagc, or cven
lower, according to thc cxtcnt oí thc lymphnodal inícction. Somc surgeons
recommend prolonging the lower limb of the incision as far back as the
upper border of the stcrnoclavicular articulation. but in most cases, this
is not necessary.

Step 3. Dissect free thrc-c flaps of skin ancl subcutancous tissues-one upward,
one outward and one inward.

Step 4. Hcginning at thc anglc below, dissect upward a triangular•shaped ílap
of fascial tissues and attached lymph nodes and vcssels, until thc horizontal
ramus of the lower jaw is reached. Carcful and meticulous dissection is
necessary in ordcr to scparate all thc ccr\'ical lymph-nodes along with fhe
fascial tissucs, anrl to avoid injury to thc contcnts oí thc carotid sheath.

Step s. Recognize and ligate the ext ernal maxillary (facial) artery in the upper
parl oí the dissection before it enters the groove in the submaxillary gland.
Isolate the salivary gland from its deep connections ; ligate its duct. Remove
thc cntirc mass oí cervical lymph-nocles, submaxillary salivary gland and
fascial tissues by cutting through thc uppcr attachments in the rcgion oí
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CHAPTER 13

SURGERY OF THE SALIVARY GLANDS

INJURIES

A bucea! fistula, the result of a recent injury is oí slight importance. lt is
different when an external salivary fistula rcsults. Thc dividcd ends oí thc duct
should be promptly united wherever possible, using chromic catgut. The jaw
should be immobilized, ancl íeeding done through a tulie.

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
ThcAcute suppurations herc should be dcall with promptly by surgery.

tendency oí thc inícction to extend may
result in its invading the íascial planes
in thc neck and may cause rapid edema
oí the gloltis calling for prompt tra­
cheotomy.

Thc incision should run parallcl
wilh and just below the ramus of thc
mandihle; it should be amplc; divide
the deep fascina 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, sccure the dividcd cncls ami
ligate them.

PAROTID GLAND
Here suppurations should be met

with by incisions over the most promi­
nent portion of the swelling in the line F.2t. Iniin for abes of tle submaxil­
of thc course oí the facial nerve fibres. Lary land.
PuruJent collections in this síruation are usually deep eated and should be at­
tacked at an early date by penetrating- the structures overlyin;g them. (Figs. 192

and 293.)

CALCULL"S OF THE SALIVARY GLANDS AND DUCTS
SUBLINGUAL DUCT

Ihen the calculus is not firmly imbedded here it msy be removed from
the duct; if it is, it is bes t to rt.'move the concretion togelher \VÍl.h 1he gland.
In the former case, after infiltration anesthesia, the sublingual duct is in­
cised over the palpable tone or the long axis of the glund (stereo-x-ray studies

±7

dermal suture. Insert a small rubber drainage tube into the deep par! oí
the' wound in the submaxillary region, thus prevcnting an accumulation
oí blood and scrum which rni~ht cause troublc latcr.
Comment. In view of the remarkablc progress made in the treatment

o[ tumors o[ the lips, mouth and tongue by the use of radium, this chap­
ter woutd be incompletc without calling attention to the striking rcsults
obtained from the use of radium in some well-selected cases of carcinoma
of the tangue. The accompanying illustrations emphasize the point
clearly. (Figs. 287, 288, 289. 290.)

the horizontal ramus of the lower jaw. During this division the external
maxillary (facial) artery is again cut and ligated as are also a numlier oí
facial veins.

Step 6. Sponge the entire space careíully so that the surgeon 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 subcutancous
tissues, into exact apposition and secure them with interrupt ed sutures of
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Fic 293. Incision for partid abscess,

SURGERY OF THE SALIVAIY GLANDS

Stcp 1• Make an incision parallel with thc lower border of the mandible.
Divide thc 1issues; cxposc t.hc gland.

Stcp :z. Havc an as.sist.-mt place bis glovcd fmg~r at the íloor of thc rnouth
and push the structures downward, thus making them accessible ºPt'ra.
tivc manipulations.

Step 3. Enucleate the gland by blunt dissection. Lahey forceps may be u«a
to pull thc gland forward. The divided Wharton's duct is pcrmitted

1rcmain bc.hind. Do not perforate the mucous membrane at thc floor of th:
mouth. Drain (rubber tul>e or ciarette drain).

CALCULUS OF THE PAROTID DUCT
Buccal Portian. Thc buce.al portion oí thc parotid duct is írom ½ lo

in. fon¡.::. It cxtcnds from thc cdgc
of 1he massctcr musclc, through thc
buccinator, to thc opcnin¡.:: on thc bue­
cal suríncc of thc check oppositc thc
sccond uppcr molar looth (Fig. 294) ..
Step r. Make counter-pressure on

thc outsidc of thc check: injcct
thcanesthetic in thcbucea) tissucs
dircctly ovcr thc calculus.

Step :z. The incision is maclc in thc
long axis of thc duct clown lo the
c.,lculus; cxtract it. Lcavc thc
wound open. Jf an interna) sali­
vary fistula forms al thc sitc nf
incision, il is oí no conscqucncc:
as a rule it will close spontanc•
ously.
Massctcric Portion. The mas­

sctcric portien of thcparotid duct runs
from thc :interior cdgc of the parotid l and, lying on thc masselcr mustie, as far as
its anterior cdgc and is about / in. long. In ils posterior port ion it receives the
duct of the accessory parotid gland. The course of the duct corrcsponds approxi­
matcly to the middlc third oí a linc drawn hctwccn thc lowcr portien of the ex­
tcmal auditory mcatus and lhc middlc of the uppcr lip. Its diameter is about
¼ in. Thc facial nervc has branches both below and above it.
Stcp 1. Makc an incision through thc skin and superficial f:tscia in the line of

thc ducl ami through thc duct wall 10 thc calculus. Scizc lhe stone with
forccps and cxtract it.

Stcp :z .. Ascertain the prcsencc of stricturc in thc proximal or distal part of
thc duct. Jf prescnt, dilate it with probcs of increasing caliber. Coapt the
cdgcs oí thc dividcd duct with fine chromic catgut sutures which are not
permitted to pcnetratc thc lumen. Bring the skin and superficial fascia
togethcr accuratc1y with sutures. lmmobilizc thc jaw for several days.
Fccd thc palicnt through atube. Inaccurate coaptation of the divided edges
of thc duct or faulty union from necrotic edges may result in thc formation
of an cxlernal salivary fistula. Should this occur, 5ufücicnt time shoutd be

Ft. 392. Suppurative marotitis dicharin throuh exterlauditory matu­

Step 3. Enucleate the gland from its surroundings with c_urvcd scissors. . lf
thc lingual ncrvc is injurcd lhcre will be loss of sensation of the anterior
Julí oí thc tangue. Avoid ctllulitis by Jc.wing thc wound open. Injury to
Wharton's duct is nol of much significance.

REMOVAL OF STONE FROM WHARTON'S (SUBMAXILLARY)
DUCT

The duct is superficial in situation, about z inches in length, and its walls
are t.hin. Toe lingual nerve crosses the duct at the anterior bordcr oí the hyo­
glossus muscle. . •

Use inf1ltration ancsthcsia. Jncisc dircctly over t.he stone m the long axis
oí the duct in arder to avoid injury to tbc lingual nerve. futr.J.ct thc C1lculus.
l.eave the wound open.

Removal of the stone and subma.xillary gland by thc externa) routc is thc
opcration oí choice wherc no cocxistanl absc:tss is prcscnt. In the Iattcr ca.se
free drainagc is oí utmost importance.
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. tra tcd prdc.rably in tolo. Insurcwill aid in oricntation) and thc stone 1S et e , 1hemostasis Lea.ve tbc wound optn. Avoid injury to the lingua :erve. th

weré de «tona sato s «o e renco»vea, nen 0t de 8%,"p,",¿
mylohyoid musclc; mcsially to it is the lingual nervc and W ºª
(submaxill:uy).

REMOVAL OF SUBMAXILLARY GLAND
Stcp x. General ancsthcsi.1 (tracheal insufflation). lnsert a mouth gag; re-

lract the tonguc lo thc opposite sidt-. . l: <l b blunt
Step a, Divide the mucous mcmbr.mc and scp.uate ll f~m tbc C an ~ h

dissection. Expose the gland. Pressure by an ass1Slant from un cr t e
jaw will aid in making the gland prominent.

given for wound contraction, in thc hopethat the fistula will gradually close,
bcíore rcsorting to any of lhc pla.stic proc:cclurcs dcscribcd bclow.
X-ray, as a therapeutic mcasure, is, in thcsc t."lSCS, of distinct valuc.
\Vhcn the c:alculus is imbcddcd in thc glandular portien of the parotid,

such sienes are removed in a manner similar to that employcd for thosc found in
the rnmcteric portions oí the duct with thc difTcrcncc that tl1c gland tissuc ovcr
thc duct is scparntc<l before the latter is inciscd. Rcmcmbcr whilc opcrating,
that thc facial nervc Íll,1ments pcrforatc thc p:uotid.
Stcp 1. Use trachcal insuílt1tion. Makc a skin incision over the calculus cut­

ting parallel lo the coursc oí the facial ncr\."c f1hcrs.
Stcp :z. Decpen the inci.sion throu~h thc ~lancl until thc calculus is exposcd;

removc it with approprialc forcrps. Ir thc stone is fi rmly imbedded, remove
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tissuc crowding into thc opening lcft by thc removal of thc tumor will ob­
literate much of the space created by the rcmov.-al of the tumor.

Step 4. Carefully unite the skin edges together with the subcutaneous fatty
tissuc with silk sutures. Apply modcrate prcssun.'. Thc skin sutures had
best be !ch in, ií pos.c;iblc, for 8 to 10 days, and light pressure with bandages
kcpt up for anothcr wcck. For cosmctic rc.•asons, a subcuticular suture may
be used. Jt is important to bring: thc wholc oí thc suUC:utJnc-ous fatty
layer in apposition ovcr thc woun<I in thc ;.:\;md. ·
Since large benign tumors tend to grow downward and outward, a curvcd

Oap incision is hc.'SI m;ulc.· íor their t•xpn:-ure.
Stcp. 1. The incision is bgun slightly anterior to the lobule of the ear ami

fullows thc posterior and inferior hordcrs of the ascending and horizontal

rami of the jaw. The flap is reflected on the check wh ile the skin afh
subcutaneous fatty layers are dissected upward leaving the facial ne'
fihcr.. 011 llll' ¡i:trolid or 011 1lw ;.:ruwth. · 1

Step z. The location of the capsule of the tumor is determine«d and the puro!i
g1and tis.sm• pushed away from it by blunt di~scction. This b followt'd b)
careful hemostasis.

Excision of the Parotid Gland
Step t. Fig. z97 shows thc type of inci~ion which should lie m;i.dt• through t~e

skin over the region of the ;.:land. fü·fü·ct th l" skin rn ;15 to expose the whol
paroti d covered by its fasci:;, h
The anterior (horizontal) part of the incision begins midway between ""

mastoid proces and condyle of the mandibl e and extends to the anterior I""
o( the master muscle. The posterior erial portion mayo"
beneath the anterior border of the sternomastoid mu-cle. Aoid in]un)

TUMORS 01' THE PAROTID GLAND
BENIGN TUMORS

Stcp r. When thc p:irolicl tumor is oí lar~(' si7.t· (Fi¡.:. :95), makc an incision
( Fig. 296) ovcr ils most promint·nt part along thc coursc of thc facfal nt·rvc
lihers.

Step z. Separate the capsule of the gland from the surrounding glandular
tissue by blunt dissection. Liate each bleeding point separately as en­
counlcrrd. Control oozing with lappds wrung out of hot salt solution.

Step 3. Enucleate the tumor and secure a clry fidd. Po not lL'ie :ipproximatin¡.:
sutures through the pland tissue or the capsule. Te neighboring purotid

a little of the surrounding paroti d tissue ly careful scalpel dissection.
When no inflammatory involvement of the parotid exists, the wound may
be closed with out drainage ; the gland tissue is :1pproxim:Hcd by deep sutures
preventing the development of dead spaces where salivary puddles might
form. Unite the skin carefully to avoid salivary fistula.

f
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Fic. 298. Method sometimes used
in trying to prcvcnt injury to the facial
nerve, The facial ncn rc has been ex­
posed an d separat ed from the anterior
portion of the par tid pland. A finser
is kept in front o{ thc ncrvc whilc thc
tumor is being removed. (Walter E.
Sist runk, Sur. Ca. N. Am., \V. 8.
Saunders Co.)

GUTIERREZ1 METHOD OP TOTAL PAROTIDECTOMY UNDER LOCAL ANESTHESIA
In a11 parotidectomics cxccutcd by Gutierrez, the parotid gland is removed

under local anesthesia. Tbe skin is first infillrated following the line ar the
operativo incision. (Fig. 30o.)
Step x. Divide thc auricular nerve, ligate the external jugular vein, exposing and

mobilizing the posterior border of !he parotid· gland which exposes the an­
terior edgc of thc sterocleidomastoid muscle (Fig. 299).

Step 2. The upper part ar the incision cxposcs the mastoid apophysis al whicb
leve! a small quantity al anesthetic solution is infiltrated dccply to block
the facial nerve. (Figs. 301, 302, 303.)
'Revit. de Cirur. Buenos Aires, May, 1916.
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Step 1. Alakc an incision downward cxtcnding from the tip o( t.hc m.1Stoid
proccss, continuing along lhc anterior border of the sternomastoid muscle
lo a point a little below the angle of the lowcr jaw. Continuo this incision
forward immediately below and parallel to thc mandiblc until thc anterior
bordcr of lhc ma.ssclcr is rcachcd ¡ continuc lhc incision upward along the
anterior edgc of the masseter and ter­
minate it on the zygoma.

Step 2. Reflcct the skin Oap thus outlined,
upward, exposing the sternomastoid mus­
ele, thc facial ncrvc, thc parotid, thc
ma.ssctcr musclo and thc lower jaw in
fronl of it, also thc facial artery and tbc
zygoma. Wi th the elevator and knifc ex­
pose thc bonc ar thc lower jaw just in
front of the massctcr and divide it with
a Gigli saw. Divide thc masscter muscle
al its zygomatic inscrtion as welJ as
Stcnscn's duct.

Stcp J. Grasp thc asccnding ramus a: :be
jaw with !ion forccps and dislocate it
oulward and backward; al thc samc
time divide the interna! plerygoid mus­
cle, ligate thc inferior dental vesscls and
divide thc tendon of the temporal muscle.
Ligate the external carotid artery imme­
diately befare it enters thc parotid gland.
Ligatc !he interna! maxillary as it passes
bchind !he condylc of thc inferior max­
illa; ligatc also !he superficial temporal
and the posterior auricula.r arteries.

Step 4. Remove the parotid gland and thc
asccnding ramus al !he jaw togelher. In­
vestigate now whelher ar nol lhe pharyn­
geal prolongation of the parotid gland is adherent to !he carotid packet; ir so,
scparate the adhesions. Clase the wound.

Stcp 6. Separate and sever al l connections between the tumor and thc tcmporo­
maxillary joint by blunt disscction. Ligalc thc temporal vesscls al thc leve!
of the zygoma and divide them.

Step 7. Pull lhe gland, etc., back; the numerous veins which run along with
thc intcrnal mnxi11ary artcry from bchind thc ncck of thc lowcr jaw into
the gl:md are thus cxposed. This group ar vesscls is now ligatcd and dividcd.

Step 8. Separotc the posterior and pharyngcal connections ar the gland by
blunt dissection. Take care not to injurc thc interna} jugular vcin.

Step 9. Attend lo hemostasis by packing the wouncl. Suture thc wound after
providing far drainage.

Note. If thcrc are any enlarged lymph nodes near the parotid thcy should
be removed at the same time. The operation is a difficult one and cal ls for experience.

Zarraga's operation' is csscntially as follows:
Described in the Rvita del Hop.tal Juan :, (Merico), T. I No. 5, May, 19ra ard summ­

rired in the Journa! de Chir., Paris, Sept., 1911.
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int ernal jugular vein. Walter E. Sistrunk's method of avoiding inj ury to the facial
nerve during the removal of the parotid gland is dcpictcd in Fig. ,98.
Step 2• Mobilize thc anterior cdge of thc gland and tumor. Ligate lhc blood

vcssels as encountcrcd, as wcll as Stensen's duct. Separate the gland and
tumor from the rnassctcr musclc working from the front.

Step a. Further mobi lize and separate the lower edge of the gland from is
surroundmgs by blunt dissection ligating and dividing all important vessels,
as encountcred.

Step. 4. Expose the upper end of the anterior portian ar the sternomastoid
ele: open its sheath and retract the muscle backward. mus-

Stcp 5. Expose tl:c externa! carotid artcry working from below upward 1
elevating the lower ede of the l and. Liate the artery doubly ana q'
it. Mobilize the tumor and gland up lo thc leve! of the slyloid process al
thc temporal bone.

.,,
¡;

.,,.
¡;

Frc. JOO. lnfiltr.ition oí lhe skin lollowing thc Iine of thc opcr:ativc: incision. (Gutierru.)

digastro-sterno-mastoid musde · the externa} carotid artery is Creed below
the digastric and ligated.

F,, 29). Distribution of sensory nerves of head (after Krause). Dark areas desiygnate
rst and thir d branches uf the trigeminus, t auricular temp oral, 2. great occipital,3 . lsser
oc·pital, 4. rcat auricular, 5s. posterior cervical (d orsal), 6, lateral cervical (ventral),
7. uphthlmic nerve, B, temporo zy omatic, 9. facial zyg omatic, 1o . infra-orbital.
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Step J. In the lower part, following exposure of the posterior bclly ar thc
digastric musclc, a small quantity of ancsthctic solution is infiltrated at the



Step 4. Free the parotid gland from the pavilion of the ear. Displace the deep­
Jying blockcd facial nerve; expose the temporal vein and block thc aunculo
temporal nerve. . . ._

Step 5. The liberation of thc parotid gland at its anterior C'Xtremlly b con•
tinued. The vasculo-ncrvous elcmcnts, Stenscn's canal and branches of thc
facial nerve have been blocked at the commenccmcnt of thc cutanr-ou:;
:mesthcsia. 111c gland is frced from thc massctrr mu.sel~ as far as t1;c
posterior bordcr of thc inferior maxilla. Here a small quantity of ~nc5lhc_t e
solution is injected and the liberation of the gland continued until the in­
ternal maxillary vesscls are exposed. These vessels are hgatcd aml thc
gland is totally írerd.
Note. An exact knowledge of the technic is necessary in order that theblockin

oí thc ncrves may be effected at the precise time oí !he írccmg of the paro tid land.

SALIVARY FISTULAS
Salivary fistulas may be connccte-d with thc parotid gland or its duct.. In

the vast majority of cases, they may be divided into two groups: (a) p;landular
Ílstulas ancl (b} Ílstulas oí Stcnsen's duct. • . . ,

Jn recent injurirs involving the chcek, localc Stenscn s duct, 1( poss1blc,
Fixr it immediately in position so that it will discharge into thc mouth.

TRil:ATMllNT OP OLANpULAK FISTULAS

Immobilization of the Jaws. Pietri reports 38 cases curcd by this method.
The mcthod consists oí holding the jaws together,sometimes preventing the jas
from opening for several months by such devices as intermaxillary ligatures.
splinls, or bandages. During the period of immobilizatioh, only liquid nourish­
ment is allowed and spenking is forbidden. . ' . . .

Diculaíé bclievcs that many cases will heal spontaneously without immobili­
zation of the jaws and that the fistula pcrsists just as oftcn in those who havc
bttn subjccted to immobilization as in those who have not had the jaws closed.

Cautcrization. Chcmical cauleri_z.,tion with silver nitratc or with the actual
cautery should be tricd in fistulas of the glandular typc. Thc caulcry should
be applied directly to the fistulous tract evcry ícw cfays. X-rays havc of late
beco laudcd in the treatmcnt of glandular fistulas.

Avulsion oí lhe auriculo-tcmporal nerve (running bctwecn the temporal
artery and the ear) may be tricd. The purpose is to diminish thc sccretion oí
the glnnd. Good rcsults havc l>een reporlcd by the use of this method by
Leriche, Deupcs, Dieulaíé, Tromp, Ianni and othcrs. (Fig. 299, p. :i74.) .

Morestin considers extirpation of the fistulous tract the method of choice.
Extirpation of the entire gland should not be attemplcd until all other

methods have failcd.
Submaxillary glandular fistulas are very rare as comparcd with thosc oí

the parotid. Hcre, extirpation oí the gland is the opcration oí choice.

FISTULAS OF STENSEN'S DUCT
Many operations have been devised for the relief of fistula of Stensen's duct.

The object of this multiplidty of proccdures is to divert the flow of saliva into
the mouth, instead oí discharging on the surface.

Fic. Jo5. Deuise's operation for fistula of Stensen's dut.
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thc surfocc

SURGEllY OF THE SALIVAllY GLANllS

Stcp 2. A second puncturc is thcn madc through thc samc cxtcrn:tl opcning,
but directcd obliqucly fonvard to thc inncr surfocc, through which the other

VON LANGENECKS OPERATION

Stcp 1. Pass a probc through the fistula. Make an incision on
a.s shown in Figure 3o4.

Step z. Dissect the fistula ancl Sten­
scn's duct from íts massctcric bcd,
from the fistula to thc gland, lcav­
ing it attached to the gland.

Step 3. Perforate the buccal mucous
membrane with a delicate pointed
kniíc, al a convenient point.

Step 4. Pull the free cnd oí thc
mobilized duct into the moulh
through the perforation in thc
mucosa ancl suture it in place
here, 'The stab-wound should be
rnade in such a position that thcrc
will be no tcnsion on the duct
when suturcd to the ntucous mem­
branc ínsidc thc mouth.

Stcp 5. Closc the wound on thc
iit. es.22"z,",2/+ %
The objcct oí this, van. Langen-

beck's opcration, is to convcrt an extcrnal into an intcrnal fistula. This is the
operation oí choice whcn the duct is anterior to the massctcr muse le; uníortu­
natcly, howcver, the fistulas are usually found much farthcr back.

DEOUISEºS OPERATION

Stcp 1. A puncture is madc through thc fistula, opcning obliqucly backward and
inward to the inner suríacc of thc check; through it is passcd onc end oí a
Jeadcn wire.

Thcsc operations vary with the position of thc fistula: (A) whcre the
fistula is anterior to the massctcr muscle¡ (U) whcrc thc Ílslula is in the mas.
seteric portian of the duct.

Fistulas Anterior to thc Masscter Muscle
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cnd oí thc wire is passcd into thc mouth and unitcd snugly with its fcllow
by twisting. The parotid secretion promptly follows the leaden guides into
thc mouth, and thc externa} opcning quickly heals. Silvcr wirc, silk or an
clastic ligature may be used instead of lead wire (Figs. 3o5 and 36).
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,.,d.

F:. 309 Fic 3to
Ftc, 3o9. Flap oí mucous membrane shown in precedinz figure sutured alter bine feldd

, e r- « ..,"","!z;%ao ««o o - »tee"
Stensen's duct. Afer this is accomplished, the rest of the structures are so united as to cauv
the saliva to be dicharged into the mouth.

Ftc. Jo¡ · Í'lC. 3oS
Fic., jo7. Dided end of Stensen's duct disscted free, shown resting on the mas«ter muele.

Fa. 3o8. Flap of mucous membrane of the check dissected ad displaced hackward.the externa) fistula. Thc rubber tubc is withdrawn in two or thrcc wceks or
when epithelialization of the tract has been well begun.

Step 2. The aperture of thc externa) fistula is then freshcncd and its cdges
sutured. The rubber tubing (heavy silk cord may be suhstitull"d) may he
sccured in place by using a small safety pin which is passed through the
outcr opcning. This is covered with sterile adhesive plaster to kccp it at­
tachcd to thc skin oí the cheek.

Fistula Situated in the Masseteric Portion oí Stenscn's Duct
Van Langenbeck's (p. z77) operation may be uscd ií thc duct is long enough

and can be brought through a transverse incision in 1hc rnasscter muscle lo thc
buccal mucous membrane. The methods of Kauíman :md Dl'guise may also be
used, but thc masscter should not be punctured and thc ligature or rubbcr drain
should be passed through a tunnel burrowed between the masseter and the skin.

DRAUN'S OR XÜTTNER'S OP.tRA.TION

In this mcthod a m·w cluct is formcd by a plastic procedure.
Proceed as is shown in Figures 307-308-309-31o .

Step ~-. :\fobilizc the fistulous oriíicl" by dissecling it free from the skin. Thc in­
cision should penetrate all thc ti.ssui-s of the cheek except the mucosa ami
the masseter muscle. Retract thc cdges oí thc wound, cxposing the outcr
suríacc oí the mucosa. (Figs. 307-308.)

Step 2. Construct from the buccal mucosa a flap with its pcdicle at the ed eoí the m_as.setcr. Thc fl:1p should be of sufiicicnt length to reach from ,:e
mas.setene cdge to the fistula. .

Step 3. Suture the upper and lower edges of the flap together in such a manner
as to form a tube lined with epithelium. (Figs. 309-310.)

>0-2V@$%gp05
•

Fic. 36. A. Introdution of the wire. E wire on oral surfae twited; cutaneous surfae
closd by suture.

KAUFMAN'S OPERATION
This proccdurc, likc thc lwo above descrihcd, is dcvised for thc purposc oí

con\'crting an cxlcrnal into an intl'rnal fistula.
Step J. A small rubber tu be about 3 mm. thick is passed into the mouth through
· an opcning made by pushing a trocar through thc tissucs of thc check from
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Step 4. Close lhe culancous wound.
Crouse's Operation. This operation is much thc same as that of Braun.

Parotid-Submaxillary Anastomosis

In cases inwhich lesions of Stensen's duct seriously interfere with the secre­
tion oí the parol1d, Fe~ranm demonslraled the possibility oí eslablishing drain­
age through a submaxillary anastomosis between the parotid and submaxill@re
glands m the lollowmg manner: )
Stcp , . Exposc :he submaxillary gland by an incision running parallel to and

below the hori zontal ramus of the inferior maxilla. Continue the incision hack
to and around the angle of the jaw, freely exposing the Jawer part ar thc
parotid, the capsule of wluch 1s opened. Mobilizc the submaxillar •land b
blunt dissection. Y g Y

S~•P. 2. Jsolate and mobilizc !he lower end oí the parotid bchind !he anglc oí !he
¡aw.

Step 3. Incise or rt-sect corresponding portions of the two glands.
Step 4. Suture !he raw surface oí one gland lo the raw surlace oí the other.
Step s. Close the external wound. Dress the wound.

Ligation of Stensen's Duct

11 is an established fact that when scar tissue obliterates Stensen's duct in
close proximity to the gland, the gland will alrophy. Morestin takes advantage
of this fact, and in cases where other methods fail he dissects the stump of the
d_ucl free with all the surrounding tissue and then ligates it at ils origin. The sofl
llssues are then mobilized and closed w11hout drainage. This obliteration oí
the duct causes rapid atrophy oí the parotid. Morestin reporls gratilying resulls
from this procedure.
'Ze ntrb !. f. C hir. 13, June, 1914.

CHAPTER 14

SURGERY OF THE JAWS, UPPER LIP ANO
CHEEK

OPERATIONS ON THE UPPER JAW

The superior maxilla may be removed (Figs. 311-312) partially or as a whole
far the following conditions.

1. llenign Tumors.
2. 1\Ialignanl Tumors.

a. Sarcoma.
b. Carcinoma (squamous, cellcd or columnar ccllcd).
c. Epithclioma tcrc0ranl oí Reclus. ·

3. Carcinoma oí thc nasopharynx.
4. Necrosis of the maxi lla.
5. Odontomas.

Fc. 3 1. Re5cctio11 oí UJlll'-'.r J3W, \Vhcals ·show cxtcnt of subdermal infiltration. A. Point
oí cntrancc oí tlll· 11ccdlc for blocking the maxillary br:inch.

In removal of the superior maxilla, Kocher rccommends prclimÍI\ary ligation
of the external carotid artery (see under ligation of arteries). His reason for this·
prcliminary stcp is that removal of the upper jaw is oftcn accompanicd by cx:ces­
sivc loss oí hlood ar íollowed by aspiration pneumonia. The advice is therefore
sound and has many supporters. Thc writcr also subscribes to it. It will repay
in time savcd ami render thc operation clcancr.

EXCISION OF THE UPPER JAW
Fcrgusson's Opcration

Either onc ar both halvcs of the upper jaw may be removed by this tcchnic.
hile there are a numbcr of othcr surgical proccdurcs far thc rcmoval oí thc

upper jaw, this operation is very suitahlc when the skin is not involvccl.
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Fic. 37 F&. J18
Fc. 317. Illustrating method oí division of the palatine vault and pteryo maxillary disjunction,

Fc, 318. A Faraboef forceps remo ves the completely detached upper jaw...,

Fc. J15 Fc. 31ó
Fic. 315, Resection of superior masilla. Lines indicate po sitio ns of bone division.

Ftc, 316. The bo ne cutting forceps divides the ascending process of the upper jaw while
the line ind icates the point oí sectien of the malar bone.

s ­
(V1

\
\

Fic, 3r2 Sarcoma of upper jw, Total
rcscction of upper jaw of man 31 ytars o[ :igc
(Tremli:lcnbur¡.:).

groovc, following thc convcxily
of thc ala nasi and passing along
the margin of thc nostril to thc
midline oí the lip and thencc
thrmigh thc ccntcr of the upper
lip. Make a horizontal incision
passing from thc bcginning of
thc median incision along thc
lower Uordcr oí the orbit to cnd
over the malar bone bcyond thc
outer canthus.

\Vhilc incising from thc inner
c:mthus to thc septum nasi and
from the inner canthus to the
malar bone, compress the facial
artcry over thc inferior maxilla.
Just before dividing the upper
lip, comprcss it on eithcr side of
thc median line and, when it is
scvcrcd, ligate the superior
coronary artcrics while still com­

prcssccl. In making these incisions several arteries must be dividcd and ligatcd.

Fi. 311 Fic. 314
Fic. 313 . A Inci\ion for rcmoval of 1he uppcr jaw. 11; Iucision for cxcision oí the condyle

F«. s4 1casios tr rora t a.",]; ,,,"fa, ca, renssons in«et»sin: 1«et si4«
Kochcr's incision.

Stop 2. The flap thus outlined is dissected up. Clear the suríace oí the superior
maxilla as complelely as possible bul not subperiosteally. The iníraorbital
artery is now divided.

Step 1. Kocher's, Fergusson's or Dicfícnbach's incision may be u.sed. (Figs. 313-
314.) Make a median incision beginning ahout 1.3 cm. bclow •thc inncr

canthus of the cye; continue
,..,----- .. it downward in the nasoíacial



Fc 3o. Lines of inision in resection operations upon lower jaw.

The incision then cur\'CS forn·ard on the superior margin oí the zygoma for
a distance oí about H oí an inch, then curves slightly upward to avoid in­
jurin¡.: thc temporal and orbicul:1r branc.ltl'S oí tht• facial nerve. This incision
has much to cornmencl il; it aíiords bcttcr access to the joint than does a
perpentllcular incision and is ccrtainly superior to thc incisions practised

Stylo.manillar
ligamen!Murphy's Operation

TEMPORO-MAXILLARY
ANKYLOSIS

This consists of a typical arthro­
plasty on the temporo-maxillary joint
using a pcdiclcd flap composcd of apo­
neurosis of the temporal musclc ami
fal. Thc proct'durc is carried out as
follows:
Stcp J. :\Iakc an L-shapcd incision

above the zygoma and in frnnt
oí the car as shown in Figure
322; 0r a modifted incision may F1G. J19. lm1,ur1Jnt structurcs concm,ed

2.2±r«
incision begins just in íront oí tite ear and extends from t/ inches above the
zygoma in thc hair-line downward to thc lowcr lxmlcr of thc zygomatic arch.
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interna) pterygoid muscle; thc eitter~al_ ~arotid arte:y; and the stylo-maxillary
ligamcnt. (Fig. 319.) The lincs oí 111c1s1on, dcpcndmg upon lhe extent oí bonc
to be removed, are thosc indicated in Neves

"?a aten»t «««o» 27...r"°
of the needle as well as eneral direc- "2?" nat «ractaa,
tions for infiltration anesthesia in rc-
section are depkted in Figure 31.

Es tema! areny
a,tery

In rrst'ction oí the lower jaw, n·rt:1in structur,•s must be kcpt in minrl: thc
auriculo-ll'mporal, thc inferior denla! ami lingual nerves, and the nerve to the

Ol'ER,\TIOXS O!'\ THE LOWER JAW

SUllGEllY or 'fHE HEAD ,\SD SECK

Stcp 3 DC'tach thc n:is.al c:1rtilagcs írorn thc l>one. J)ivi<lc thc nasal prottss of
1hc superior maxilla from thc junclion oí thc nasal process with the lower
l>ordcr o( thc nasal IXlnl', to thc margin of thc orbit. Raisc thc pcnostcum
ftom thc floor oí the orbit (induding !he origin oí !he inferior obliquc mus·
ele) and retract these upward. Chisel obliquely across the orbital platc to
the anterior 1:,nd of the sphenomaxillary fissure. The orbital and external
surfaces oí thc malar hone are now dcarcd. The malar bone is divided
oUliquely 1hrough its midtlle with a Gigli saw, Irom the anterior end of the
sphl'llomaxillary Ji:;sure downwardandoutw:ml to the ct·ntcr oí lis írt•c border

a,"¿á"aar o ot •sos«@ se. Desso
,x•rio:;teal covcring oí the hard palatc in thc median line along the mter•
maxillary ami thc intcrpalatal sutures from thc aln'Olar proa.-ss lo the pos•
terior nasal spine. Similarly divide the muco-pt.•riosteal covering of thc
floor of the nose. cutting as near the st'ptum of the nose as po;,siUle from the
posterior lo thr 'anterior 11:1sal spine. )Jake a trans\'erse incision :1cross thr.
roof of the mouth at the junction o tht· han! and soft palates ami separntc
these. IWith a fine snw, chiscl or scissors, divide thc horiz.ontnl p\atc of thc
palate and palatal and alveolar portions of 1he superior maxillary bone, as
lll"arly in the mitldle line as the septum nasi will allow.

Stcp 5. Grasp the supl·rior mn,dlla with a lar~e bone forccps :md genily movl·
it from side to shlc 10 dell't!lline the po;;ition ami exlent oí its remaining al•
tachments. The two remaining bony connections are part of thc orbital plate
and the union between the pterygoid processes and superior maxHla. Ttese
are divided with bone forceps. ( Fig:. J 18.)

Stcp 6. Thc inferior maxilla is depressed, the outer and posterior surfaces of thc
su¡wrior maxilla are freed and, by means of angular lmne-cuttin¡.: forcep;; in­
troihicl•tl within the mouth ami passed uphehind the maxillary tulx•rosity, thc
superior maxillary bone is separated, taking care that the soft palate is held
out of the wav. A numlx-r of arteries will haw lo be didded ami ligatcd.

Stcp 7. Ali hlt~ding ''l":'o...."•els arl' secured and hemorrhage is controlled by
tamponade. The wound is sutured throughout. Particular c.,rc is to be
taken in suturing thc skin to a\'oid disfi;;.urement. Drainage is cstablíshed
through !he mouth.
Note. Preservation of branches of the facial artcry is importan!.
Dangers. r. Hcmorrhagc. This is preventcd by prcliminary ligation oí

thc cxternal carotid artcry.
2. Aspiration Pncumonia. This is forestalled by preliminary Jaryn•

gotomy and plugging o( thc pharynx.
3. Shock. Administu thc usual shock-trcatment beforc and after thc

opcration.
4. Secondary Hemorrhage. Be on the lookout Cor its occurrcncc and

trcnt it accordingly. should it eventuatc.

1

heretofore in t·xposin;.: the lt'mporo•maxillary articulation. Thc cicatrix re·
sulting from this operation is slighl, its grcaler pan Ueing hidclen in the hair
lim·.

Stcp 2. Exposc thl' neck oí the mandible ami dh·ide it with a Gili saw. Fig.
.P.d St·par:11l' the di\'ided cn<L<; by traction. Whfü• there are othcr mcthods
devised for dividing the head and neck of the mandible at the line of the bony
ankylosis tchisels, dectric;1lly drh-cn olive-tippetl dental Uurrs), thc Gigli

F.. 33 Fi.33

• ±.rzzzsz,Eta:±%
lation ol the externa! carotid, the temporal, ad interul maxillary arteries to the field of
operation. The Last·named vessel, in jassmg inward behind the nk of the mandible, lies
clo,c to_thc lione ;md mu~l ht: c:irdu\ly tin>kctcd from injury <luring thc opc:r:r.tion, ,sptti:i.lly
at the time wlen the nck of the mandible is divided.
F1i;. JJJ. lncis io11 for tem('lOronuxilbty :irthrn¡,IJ11y modifietl from ~byo Oi11ic (D.ll'i.•,

pplied Anatomy),
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side, completely t•ncircling thc nCCJ.: of the mandil.lle hehind lrn;::g:ing close
to tl11.• hcad during 1he remo\'al of thc bonc.
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Thcse minutiac must be observcd if succe~s is to be attained. Remove
aUout ¼ inch of bone clear across the neck of the mandible. The pcriostl'Ulll

saw method is bcst. Caution should be excrcised in using the chisel or burr
lest injury result to thc interna) maxillary artery or even thc brain which
is in close proximity. It is wcll lo rccall that the brain is St'parate

1

d from
thc head of thc mandible only bya very thin, transparent plate oí bone.

To frustrate such injuries, Murphy devised sorne special periosleolomes.
Thc tip oT such a periosteotome pass.es directly bcnealh thc neck oí the
mandible and the intemal maxillary ariery. Onc periosteotomc is placed
in ¡x,sition from each side and ali !he heme lying in íront oí these instru­
ments may be removed without danger. Expose the joint-surface with the
pcriosteotomes which push the tis.sues away ali around the anterior surface
of bone-union and then around thc posterior surface. \Vhen the lx>nc has
bet:n barc<l, piss the lwo pcriosleotomes behind the neck oí thc bone on cach

f
ir

must be excised with it and cnough space crcatcd for thc interposition of tht
fascial and fat pad. A small rongeur is an aid to remove smller fragments



of bone. With careful work the Gigli saw may be substituted effectually bv
a chisel oí proper size. >

Step 3. A pcdiclcd flap of fat and fascia is dissected from the temporal region
and turned downward and inward between the separated ends of the man.
dible. The flap is sutured in place. This flap is U-shapcd and taken from
the temporal fascia and should be about z inches long and an inch wide.
Its base should be al the upper margin oí the zygoma. Its dissection is
started from above downward; il is folded over the zygoma and packed
into the gap created by the removal oí the bone described. It is retained
in place by a few catgut sutures at its anterior and posterior basal angles.
(Figs. 325-316.)

Step 4. Replace the skin-flap and suture it in place. Dress. A dental splint such
as Blair's modification oí the Gunning splint may be used advantageously lo
keep the jaws apart. (Fig. 344, p. 298.)
Comments. During the time of the opcration no special effort should

be made forcibly to spread the jaws, because it is important that the mandible
should rcmain steady on the unafíccted sidc. Hcnce a woodcn block in­
scrted on the operatcd sidc maintains widc scparation oí thc molar tceth
until the flap has securely healcd in its ncw position. By ali mcans avoid
hematoma formation. If it occurs it may frustrate the results aimed at.

Complications. If the interna! maxillary artcry is inadvertently in­
jured the external carotid must be ligated opposite the cerner of thc hyoid
bone. Injury to the branches oí thc facial nerve may be avoidcd by using
the incision described and by careful opcrating. No attempt should be madc
to clean out thc glenoid fossa. Remember that thc base oí the skull will
surely be penetrated if the ankylosis is dividcd in the linc of thc original
articulation.

Rochet's Operation

Where the experience oí the surgeon is limited and he wishes to avoid opera­
tive complica.tions incident to such operations as just described, and to safe.
guard the facial nerve and other important struclures from injury, cte., Rochct's
operation may be substituted.
Stop, . i\lakc an incision al lhe bordcr of the angle of the jaw; extend it along

the lower edge oí the horizontal ramus and about an inch along thc posterior
edge oí the ascending ramus oí the mandible. Through this incision, expose
the inferior insertion of the masseter muscle. WVith an elevator, detach the
muscle from below upward, thus exposing the external surface of the mandible.
Similarly expose thc inner surface oí the bone by separating the insertion
oí 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 rathcr larger section oí bone than too little.

Step 3. From the deep surface oí the massetrr muscle, dissect a flap about one
and one-half inches long with its pcdicle above, consisting o( about half the
thickness oí the muscle. The free end oí this flap is pulled through the breach
in the bone and sutured lo the pterygoid muscle. (Fig. 327.) In case the

Rochet operation on this patient. The photograph takcn 17 years later
depicts the rangc o[ mobility of thc jaw. He enjoys perfect control o[ his
masticatory apparatus.

Fic. 3 7 F«. 128
Fc. 32;. Rochet's operation (aíter Monod and Vwert-),

Resection oí mandible by Rochet's method. Patient 1; yyears alter operation,Frc. 328.

DISLOCATION OF THE JAW

Disengage the coronoid process in front oí thc malar bone; depress the jaw,
thcn push it backward. It should be kept in mind that simply pushing the
chin upward only results in furthcr displacement oí thc condylc ancl that thc
mouth cannol be closed nor its hinge-like movements regained until the condyle
is reinstated in its cavity.

Treatment. Place the patient in a sitting posi tion. 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 togethcr by wrapping them in scv­
eral thicknesses of gauze. (Fig. 39.)

\Vith palrns down, place your thurnbs in the patient's mouth while your
fingers take a firm hold along the exterior outline of the mandible. i th the
hands in this position. exert firm pressure downward and backward maneuvering
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flap from the masseter is insuíficient to nccomp1ish the objcct of the opera­
tion, a subsidiary flap is taken from the plerygoicJ.

Step 4. Close the wound.
Comment. Figure 328 depicts a patient in whom thc resection, of the

coronoid process, etc., was rendercd hazardous by rcason of excessive callus
Ionnation and dispJacement o[ thc corrcsponding parts. I pcdormed thc

?
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the dislocated condyle back into its socket, aided by the action of the masseter
and temporal musclcs.

In some cases, rspccially those oí long stanclin;.:, it is advisablc 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-

FIc, 329. Method oí reduction of dislocation of jaw. Have fingers protected to avoid ac i­
denta! bites from the patient.

location oí this kind are able to reduce it without assistance. Ií the case, how­
ever, is more difficult than usual, force thc mouth open by mcans of a wcdge oí
wood or bone while an assistant mobilizes the jaw.
fter reduction is accomplished, apply a Barton or four-tailed bandage. Re­

tain it in place Cor about a fortnight. Instruct the patient to be especially cautious
in opening bis mouth far about threc wccks or until the injured capsule is com­
pletely healed.

Irreducible Distocation
Under general anesthesia make an incision immcdiately under the zygoma.

Introduce a McGraw's hook just over the edge of the sigmoid fossa. \Vhile an
assistant firmly holds and elevates the symphysis menti, bring the condyle back
into its socket with the aid of 1he hook.

FRACTURE OF THE LOWER JAW
Two methods of immobilization are used: (a) indirect fixation, consisting

of keeping the broken fragments of the manclib1c in their proper relation to thc
sound jaw and (b) direct fxation by means o( dental splints, wirc or bone
plates. ( fig. 330.¡

lndirect Fixation

To Dr. Thomas L. Gilmer, of Chicago, we owe the simple but exlremely
efiective device, the soldered dental Uaml, which consists oí a band of thin metal
made to conform to thc circumícrencc oí thc crown oí a given tooth which is
cemcntcd in place and to which may be soldered a ring, tube or a bar. ,vhen
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 oí thc last ccntury, can be applied and tightened with an appropriate special
wrench. These may be obtained from the dental supply houses under the name

Fe. 330, Fractured mund ible treated by ditect fixation (wiring ).

of Angle's fracture bands. Thcy come in two sizes, one to fil thc cuspid ancl
bicuspid nd the other for the molar teeth.

Dr. Gilmer frst advocated direct fixation of the lowcr to the upper jaw
by means of the teeth as a treatment of fracture of the mandible (1887). Where
applical>lc, this is a very simple and efficient procedure and has a broader ficld
of usefulness than any other means at the disposal of either surgeon or dcntist.
Fixation may be done by dental bands (Fig. 331) or by wires /astened directly
to the necks oí the'teeth (Fig. J.P),

I( bands are used, the jaws are fixed by silk or fine wire ligatures that extend
between the bands, each band having a lug ar button on its outer surface íor
this purpose. The use of bands has certain points in its favor over the direct



wiring of the teeth, but the latter is 1hc more prnctical mcthod; the mntcrials
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 cutlers.

:fhe dlsadvantagc oí this methml is that in order to open the mouth the wires
have to be cut, ami ií it is found dcsirable to continue the füt.1.tion, the whole
proccdurc mayhave to be rcpcatedon tceth alrcady sote from trnction. However,
Dlair states that "ií one will rdrain from the exercise of unwarranted curiosity,
thc neccs.sity of rcapplying thc wires will not often arise." Blair counsels a soít
ironwire that can be obtainedon spools írom the h:mlware sho¡>, or in rolls al any
ílorist, using No, 4 for the molars and cuspids, ancl No. 16 for thc indsors.
This iron wire is vcry p\iable and does not strelch, but ií it cannot be ol.itaincd,
a soft brass, copper, or silver wire may be substitutl°d. The wirc is cut into
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The facial artery and vein will, of course, have lo be di\'idcd l>etween two
ligatures. Jnsurc hemostasis. .

Step a. Raise the soft tissues covering the jaw, except the periosteum, on bth
surfaccs of the mandible. Freely expose the site of tl1e fracture. Scparat
the insertions oí the massetcr and interna\ ptery,::oid muscles from the bo e
Drill boles in thc bonc at cither sirle oí thc fracture at lhe most advanta"'eo:·
poinls, whilc stcadyin¡.: thc bone with bonc forceps. Pass appropriatc ~ir/
through thc drill holl-s. 'Ibc

5

wirc wht·n placed should cross
the linc oí fracture al right
angles. Whilc drilling tht• bonc
have an assistant hold a flal
retractor on the opposite side oí
the mamliblc to preven! thc drill
from injuring contiguou,; soh
structurcs. lmmediatl'ly after a
hole is drillcd thc wirc should
be passed through it; this will
avoid trouble in f111ding it later.
The drill holt-S should he l;irge
enough to admit a douhlcd wire.
Blair rccommends an :ulmirable
method of inserting a No. io
piece oí silwr wire: this is Fir~ J.1J . ll\Jir's rnctho<I u[ 1,:,,1sin¡:- ;i ..,,.irc

»os re as, Te ss "..3 3 1 14.z 22
Step 3. Close the superimposed soft +eral to the mesial surta«e. A loop of another

nono ssorno "./".7"%2 .± { %.
tures, Provide for drama.ge. u[ t_hc )CTuml ;im] ,Jr:iwu 1hrou;:h lhe !n:Ond ·
Comments. L:me plates of flJll"mni,:.

proper size (a cm. long, 2 mm. t.hick and 5 mm. widc) may be uscd. Dental
splints mo.y o.lso be uscd to advantage.

RESECTION OF THE ALVEOLAR PROCESS
Step I. :\lake an incision of thc inncr pcriosteum aroun<l the portian to be ex­

dscd.
Step :i , Remo\'e thc aficctccl arca with chiscl :md malle!; or, if thc growth is

small, with a rongcur forccps. I-Ia,•e an assislant support lhc chin while you
remove the growth. Where the lesion demands more extensive resection two
vertical indsions may be mde with a ÍLngcr s:iw. (f ig. J .\.\.) The lower encls
of tite vertical incisions are joined by a horizontal onc madc with a chisel.,

PARTIAL RESECTION OF THE HORIZONTAL RAMUS OF THE
LOWERJAW

Stcp • Make an inision through the skin down to the bonc a.long thc inferior
bonkr oí the mandihlc.

Step 2. Separatc thc soft tissues from both thc inner ami outl°r surfaces oí the
jaw. In necrosis, preserve the periosteum; in tumor, sacrifice ít.

Step 3. Remove the teeth overlying the segment of bone to be removed. With
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Fe, 1 Fe, y
Diagram showing fracture treated by wiring the lower to the uppr jaw ly means

of Angle' fracture bmd
Gilmer's method of treating a fracture uf the jaw by fastening the lower to the
wpper jaw by mans of wires pas ed aruund the neks of the tth

F&, 33t

Fu:.•u:.

lengths of about 45 cm. e:ich, is bent in the middle, and by mea.ns oí forcrps is
passed from the lingual surface through the interdental sp.1.n-s on t•ach side of
the tooth to be ligated. An assistant holds the intra-oral loop o( thc wire well
<lown on the neck of the tooth, while the operator, having obtained a firm grasp on
each end, makes a twist o( two íull tums. This is the most important part of
the application oí the wire ligaturc. lt should grasp thc nrck oí the tooth so
firmly as to predudc any motion. Thc ligature can be tightencd with force¡>s,
but it is better lo get thc tension while thc flrst twist is being made. The serra­
tions on the jaws oí the forceps weaken the wirc wherever thcy grasp it. The
upper wires are bcin¡; Lwisted togethcr with the lowcr ancl thc tccth should he
hclrl in ocdusion by prcssure írnm helow the chin. lt is also very important that
thc teelh be hcld in occlusion whilc thc wires are bcing tightcncd.

Wiring of a Fractured Mandible
DlRECT FIXATION

Stcp 1. l\fake an incision about : inches in lcngth, or longer if nced be, extend­
ing along thc lowcr border of the jaw. Avoid injuring thc facial nerve while
working in its vicinity {posterior bonlcr oí tl1e ramus oí the jaw at the leve!
oí thc lowcr border oí thc lobeof the car). Dcepen thc incision to the bone.
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Fc 3. Partil res tion of the alveolar
proess of lower jaw in a case of epulis., The

#.±5, 14: "

Fc. 3y8. X-ray appearance of a pulis invading extensively tle midportio fthe lwer i

at the foramen. The clearing is continued as high up thc ascending ramus
as possible.

Step 3. Separate subperiosteally the structures attached to the inncr aspect of
lhe horizontal ramus of the mandiblc.

margin ancl from the symphysis mentí toward the angle and upward along
the ascending ramus of the mandible. Divide the mental \'t.."S.Scls and nerves
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Stcp :i . Raise thc structurcs CO\'l•rin~ the outcr surface of the loer jaw sub­
periosteally, working from the free border of the bone toward ils alveolar

RESECTION AND EXARTICU­
LATION OF THE LOWER

JAW
Thc rescction may be unilateral

or bilateral.
Indications. Partial Rcmoval:

(a) epulis ( Fig. 3j8); (b) l°pithl·lio­
mas arising at the floor of thc moulh
and extensively invading the gum;
(c) epithelioma or mycloid sarcoma
of the mandible; (d) necrosis of the
mandible (Figs 339-340).
Step J. Uegin the incision in the

middlc oí the chin Fig. 34):
continuc it down in fronl of thc
chio, thcnce a.long the Jowcr

lxmlcr oí the mandible and upward alon¡: the po~lcrior honler of its ascemd­
ing ramus, ending about opposite the center of the asccndin;; ramus. :\long
its entire extcnt thc incision is carried through skin, fasda, thc platysma

myoides muscle and periosteum 10 the bone except over the facial artery
where the skin alone is incised, the artery itself being exposed, doul>ly ligated
and cut. IFig. 342.)

Fi c. 335
F s . Partial resetion of median portion uf lower jaw, The median portion of the

mandibte has bren res ted, Nae the divided urface uf the bone un ach side; alo the lines
of sction of the lingual and ingival mucous membranes,
F& 3g6. Suture of lingual to inival mucous membrane The divided surface of the masilla

has already ben covred by the suture.

., d

_::/ /

. ~·~
- ----:6.:-1
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a Gigli or fmgcr saw makc vertical incisions oullining the scgmcnt to be
remm·ed. Rcmove thc segmcnt between the two vertical incisions. Whcrcver
possible lea,·c a ledge of lower jaw behind. (Figs. 335-336.)

Step 4. Close the wound. Drain. Metal splints (Lane plates) or tibia! gralts
may be used to bridge the gap. (Fig. 337.)



Fi. 343
Unil:iteral rcscction of infcrior 111.1xill:i. A cun ·ed forccps is passed behind the bone

to pr otect the soft parts from the saw.
Unilateral resection of inferior masilla. The bone, divided in the middle, is now

almost detached. The tendon of the temporal muscle is scen.

Fic. 32

F, 33

NERVE ANASTOMOSIS FOR FACIAL PARALYSIS

Historical Notes. Thc first opcration íor nervc anastomm,is was performed
by Ballance and Purves in 1895. Fauré operated in 1898 and in 190o Robert
Kennedy divided the facial nerve in a case of scvcrc facial spasm. He thcn united
thc proximal cxtremity of thc distal portian of the facial to thc partially dividecl
spinal accessory nerve. A pcrfrct result was obtaincd. Cushin~ succcssíully opernted
in 1903.

tion, (Figs, 337 and 344.) The metal platcs are protectccl with rubber tubing. Thc
mucous membrane oí thc floor oí thc mouth and check is suturcd togcthcr bclow
thc metal platc so that thc plate lies cxposecl in thc oral cavity. Thc lcmporary
platc is removed as soon as a. propcr dental prosthesis c.1n be substitutcd. Derndt
uses a cclluloid prosthcsis whcre half oí thc mandiblc has bccn removed.
:\laccwcn implantcd a picce of rib betwccn the dividcd ends of the jaw. If expertly
pcrformcd, free transplantation oí bone is the method oí choice. Thc 'transplant
is obtained from a portian of rib, tibia, ilium, spine of scapula or mctatarsal bone.

,'

t

i,. ~
, .E?%' ·g~::\~
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and disarliculatc thc head of the bone forward. Sever any remaining liga­
mcnts and adhcsivc bands oí íascia.

Step 8. Drain thc wound tcmporarily through thc posterior portian oí the inci­
sion. Suture the skin careíully to avoid scarring.

Note. This opcration may at times ncccssitatc a prcliminary ligation o( the
externa) carotill artcry or a preliminary tracheotomy or division of thc cntirc thick­
ncss of the lower lip. Both halves of thc inferior maxilla may be simultancously re-­
moved by a repctition oí thc abovc proccdun.-.

Partsch, aflcr rcmoving a segment oí thc lowcr jaw, uscd a pcrforated metal
platc hckl in place by wirc sutures to keep the ends of tl·c bonc in correct posi­
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Ftc. 341. Kocler's incisin for excision of
the mandible.

Step 5. Seize the ant erior cnd of the sevcred mandiblc, draw it outward; <lctach
ali rcrnaining structures from its
inner aspect. If not alrcady done,
lhc mylohyoicl musclc :md thc
posterior part of thc mucous
mcmLranc oí thc mouth are now
separatcd.

Stcp 6. Firmly dcpress thc anterior
portian oí thc inferior maxilla.
(Fig. 343.) With blunt scissors,
detach thc temporal musclc from
its insertion. Render the coro­
noid process as accessible as pos­
siblc. Approach il lrom belorc
rathcr than írom bchind. Carc
should be cxcrcised to avoid in­
juring the important structures
ncar thc uppcr hall ol thc pos- .
tcrior bordcr of the ascending
ramus oí the mandible.

Step 7. Free thc inscrtion oí thc ex­
terna! ptcrygoid musclc with clevator or blunt scissors by following alnng thc
upper and inncr aspect oí thc condyloid proccss. Divide thc joint capsule

Step 4. Divide the mucous membrane along the alveolar margin on the outer
and mne~ snlcs o! the maxtlla; free the muscles from both aspects of lh
bone, saving as much of these as possible. 1e

Anatomic Considerations. Thc facial ncrvc is dccply scatcd in the stylo­
mastoid foramr.n from which it emerges. lts coursc írom hcrc is downward, out­
ward an<l íorward, fmally winding round thc styloid proccss; it thcn runs forward
horizontally until it crosses the posterior auricular artcry into the parotid gland.
The horizontal portion oí thc ncrvc is found about 3{ inch bclow the lower bordcr
of the zygomatic arch at thc lcvcl oí the tip oí thc lobulc of thc car.

The hypoglossal nerve leaves the skull through the anterior con<lylar foramen
and lies on the inner siclc of thc dccp cervical vc.ssels. As it dcsccnds, thc ncrvc
comes íorward betwccn thc interna) carotid artcry and jugular veins to thc lowcr
bordcr oí the dipastric muscle where it curves forward round the origin of thc occipital
artery, thc stcrnomastoid branch of which turns downward over the nerve. From
tliis point thc ncrvc runs forward above the hyoid bone, passes under the tendon of

Ftc..144. ~luclifü·d Gunning s¡1lint a¡,plic.:!hlc in instancéS whcre thc jaws are to he ;;·1it
apart. The splint consists of two pieces fixed together after eachi hall of ahe splint has zen
pu t in place, lts application is much sim¡,lcr than the orit,;in31 Gunning sphut (Ul:ur).

the digastric, the lower end oí thc stylohyoid and the mylohyoid muscles, and eros.ses
the ex.tema) c.arotid aml lingual arteries. ..

1 he externa), spinal or surgic.al portion of the spinal accessory nerve runs
through the jugular foramen from the skull and then passes downward, outward and
slightJy backward in íront oí (in a few instances behind) the internal jugular vein,
hetween it and the occipital artery which it crosscs pcrpendicularly. lts coursc is
now betwecn thc transverse proccss oí the atlas and the posterior border of the
digastric. The nerve next passes behind the posterior border of the parotid and
enters the sternomastoid z inches below the apex oí thc mastoid process.

Anastomosis Betwecn the Facial and Spinal Accessory Nerves

Step 1. Make an incision along the anterior l>order of the sternomastoid muscle.
Begin above in the groove between the external ear and the mastoid process
at the level of the tragu:,, anct tenninate thc incision nt a point about 5 inches
Jower.

Step a. Retract the ear forward. Divide thc fibrous tis.sues covering the mastoid

---Stylohyoid m.

-----Diagastrie m.

"'

Proximal end of
spinal accessory
nerve sutared to
.distal end of facial
nerve

.5,pinofacial
· Anastomo.sis

/
,,.. , ....

Dróximal end of
descending'branch
of hypoglossal nerve
5utured to distal end
ofspinal accessoyn.

5tern
rnastoi
m

FiG. 345. Spinoíacial anastomosis.

inch from thc surface of the mastoid process at the junction of its lowt"r :md
miclclle thirds. Thc nerve is isolated ancl divided as lar back as possible.

Step 4. Open the- sheath oí the stcrnomastoid muscle longitudinally. Thc trans.
verse process oí the atlas should be recognized about ¼ an inch below thc
mastoid proccss; il shoul<l be clearly exposed by bluntly <lividing the ftbrous
tissues covering it. The posterior bclly oí the digastric muscle in íront oí
the atlas is recognized. The spinal accessory nerve lies between the trans­
verso process o! tht atlas behin<l an<l the digastric muscle in lront. The nerw
is isolated.
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process in ordcr to gain access to its anterior bordcr. Exposc the anterior
bordcr oí thc sternomastoid.

Step 3. By blunt dissection,penetrate between the parotid gland ancl thc ante­
rior bordcr of the mastoid. Move the dissecting instrument horizontally,
not vcrtically, in an endeavor to avoid injuring the facial ncrvc. i\ccording
to :\Iarion, thc ncrvc should be found at a <lcpth oí a little less than an
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Step s. Divide the nerve at its entr:mcc into the sternomastoid muscle. Do an
end-to-end anastomosis between the proximnl segmcnt of the spinal accessory
and tbe distal segment of tbe· facial nerve. Instead of completely dividing
tbe spinal acccs.sory nerve, an opening may be madc in its side ancl the
facial nervc implanted into this apcrturc (end-to-side anastomosis). End-to­
end anaslomosis is preferred. (Fig. 345.)

Step 6. Dury thc line oí nervc suture in the bclly oí the digastric musclc alter
incising the musclc íor this purpose.

Step 7, Closc the wound.

Anastomosis Between the Facial and Hypoglossal Nerves
Step 1. l\lakc an incision in the groove between the external ear and the mastoid,

from a point on thc leve! of the tragus. Carry this indsion downward along
the anterior border oí the slernomastoid musclc to a poinl a little bclow thc
angle of the jaw. Continiue the cut horizontally forward for about one inch
on the leve! oí the hyoid bone. (Figs. 345•346.)

Stcp 2. Exposc ami divide the facial ncrve as describcd abovc in discussing
anastomosis betwcen thc facial and spinal acc:cssory nervcs.

Step 3. Open thc sheath oí the sternomastoid muscle antcriorly in the lower
part oí thc wound, Rctracl the musde b.1ckward. Divide thc dccp layer
of the shcath oí thc muscle al thc leve! oí tl1c grealcr cornu o( the hyoid bonc.
The hypoglossal nerve is to be found cithcr posteriorly whcre it crosscs the
exrernal carotid artery or antcriorly bctwcen thc grealcr cornu oí thc hyoid
bone and thc posterior bclly of the digastric muscle.

Step 4. Free the nervc vcry gently írom its surroundings. Divide thc ncrvc
suíficicntly far forward so that enough isolatcd nerve trunk is lcft to be
turned upward and íorward to be unitcd witbout tension to the distal seg­
ment oí the dividcd facial nervc. Complete thc anastomosis as in Steps 5
and 6 oí the preceding opcration.
Comments, When, duringn operation, the surgeon has the misfortune

to divide the facial nerve completely, an attempt should be made to unitc the
divided ends at once. If, for sorne rcason, this is not practicable, one oí thc
forms of anastomosis dcscribed above should be done as soon as possiblc.

When in doubt, wait. If within six months recovery does not cnsue,
one must consider operation.

When the facial musclcs are atrophicd and no longer rcspond to the
faradic currcnt, cpcration will probably prove futile. If the musclcs re­
spond to faradic stimulation, opcration is indicated.

In facial palsy from "cold" or middle car disease, the prognosis without
opcration is usually favorable. If after four to six months the facial mus­
eles are still almost completely paralyzed and reaction o( degcneration is
pronounced, Spiller rccommcnds anastomosis.

. Trcatment o( Facial Paralysis by Muscle Transportation
Jinnu, in r910, endeavorcd to relieve facial paralysis by taking a flap from

the sternomastoid muscle, with its pediclc situatcd abovc, and suturing it to the
angle oí the mouth. The resuhs were satisfactory.

Jonnescu, following Jianu's principle, exposad the masseter muscle by a
curved incision following the edge of the inferior maxilla (both ascending: and

F&. y6. Hypolos0facial anastomosis.
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horizontal rami); he then split thc mnsscter in the dircction of its fibcrs, sepa­
rated thc anterior portion of the muscle from its insertion into the jaw, and
thus formed a muscular flap nltnched to the zygoma. This flap he sutured to the
anglc oí the mouth. This rcsulted in correction oí die dcviation of thc mouth,
prevcntion of thc escape oí saliva, and ability to move voluntarily the anglc of
the mouth.

Cuneo statcs that Jianu's operation shoulrl be reservcd for cases oí total
facial paralysis and to tho:se in which ncrvc anastomosis has failcd, and that whcn
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teric nerve which supplies that part of the masseter which is used for imp lantation
at the angle of the mouth. This happens when the usual incision is used. How­
evcr, if thc incision (outlincd in Fig. 349) is made, thc ncrvc 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 thrsc anatomic faclors will tend to
avoid foilures.

KATZENSTEIN"S OPl:RATJON
Katzenstein's procedure consists of lengthcning the temporal ílap, rccom•

mendcd by Lcxer, by using the temporal fa:scia in conjunclion with the muse.le,

The strips of fascia thus obtained were implanted in the upper lip and eye­
lid. In one case Kntzenstcin used a free fascial transplant. The technic is simple.
Stcp 1. A small longitudinal incision is madc in the region oí the hairy scal

overlying the temporal muscle, which is exposed. A musclc íllp is no
formed which is brought down toward the orbit (Fig. 35o); two smaller in­
dsions are now m:ule, one on the upper and the other on the lower eyelid,
and a lhird incision at thc uppcr lip. Thcsc incisions are about r to : cm.
in lcngth.

Stcp 2. Thc ovcrlying si.in is tunneled with an appropriate pair of íom'l)S whi~
is introduced through the temporal wound and extends to the orbit and lip.
The free fascial transplanl which is much recommemlc<l by Katunstein 15

taken from the fascia lata: it is brought inlo position by the forceps and
suturcd to the upper lip and eyelid. The other end is thoroughly uruted
with sutures to the muscle flap made lrom the temporal muscle. Ove
correction is aimed at because as time goec. on th(• fascb. rdaxe;; somrwh:at,
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Fe. 37 F. 38 ·a.2r-.2.3.a±±a.± s%.%
implanted in musculature of upper and lower lip,

Fi. 38, Opration for facial paralysis .

performed, it should be supplcmented by sorne operation on thc eyelids such as
angular tarsorrhaphy.

Lexcr, on thc suggcstion oíWredcs, opcrated in 1908 as follows: ·
An incision was made in the naso-labial fold. From this point he unc!crminctl

the skin of the face to the masseter muscle bluntly. A flap about thc width
oí a finger was dissected from thc anterior border of thc massclcr musclc. The
free cndof this flap was split into two segmcnts as shown in thc illustration. ( Fig.
347.)

Overcorrection is aimed al; as lime gocs on thc strctching oí the flap brin••:s
the mouth into proper position.

As statcd, Jonncscu opcrated in a similar manner and reportcd good rcsuhs.
Jonncscu'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 unrlcrmined thc skin oí the cheek lo
thc point of the first incision. From this point on, the ílap of the masseter was
brought up subcutaneously to the angle of the mouth to wbich it was suturcd.
Studies madc by Joseph, together with Friedl, indicated that failures were due
to an improperly placed incision which divided terminal branches of the ma.sse-



Fc. 351. Rosenthal's muscular neurotization operation in facial paralysis.,
Ft,_352, Dieff enbach's operation: flaps r-2 and 3-4 un each side are made up oí the

whole thickness of the tissues of the check; after freeing these they are rotated inwards so that
t4 and z-3 are sutured.

SURGERY OF THE UPPER LIP

Small deíccls in the upper lip may be repaircd by triangular freshening as is
thc case in resections oí thc lower lip (which sce). The direction oí the triangle
is reversed. Largcr dcfccts resulting from the rcmoval of tumors are Co be re­
paired by

Dieffenbach's 0peration

0utline a quadrilateral flap on each side oí the dcíect, thc base oí cach flap
bcing at its lower end. The whole thickness oí the check as outlined by thc flaps
bcing mobilized, the flaps are turned in­
ward (in thc oppositc direction lo the
base) and sutured into place so tbat the
dcíect is covered. (Fig. 352.)

HARELIP AND CLEFT PALATE

Harelip is a congcnital dclormity
making its appearance as a fissure or cleít
in the lip. Usually the uppcr Jip is af­
fccled. The condition is liabl e to be com­
plicated by an alveolar or velopalatine fis­
sure. (Figs. 353-354-355-356)

Cleft palate is a congenital defcct in
the palate consisting of a fissure running
in an anteroposterior direction, frequently
involving the uvula, the soít or hard palate
or both. His has shown that up to the
cnd oí the sccond or bcginning of the thir<l
month oí fetal liíe the tongue lies above
the free palatinc margins, which later as­
cend to unite above the tongue. SometimeS
the same individual will havc a harelip Frc. 353. Doublc bilateral harclip.

with a divided velum or posterior portion oí the hard palate, the intermediary
segment oí the palate bcing intact.

Varieties of Harelip

Incomplcte Harelip. Herc a fissurc does not extend into the nostril.
Complete Harelip. A fissure e:c.tcnds into the nostril.
Median Harclip.
In complete Harelip:

(a) Single (unilateral) Harclip. The noslril may or may nol be
wi<lened. The palate may or may not be involved.
(b) Dauble (bilateral) Harclip. The nostrils may or may nol be
widened and flattened. The palate may or may not be involved.

Complete Harelip may be subdivided into
(a) Single (unilateral) Harelip. This lorm is olten associated with
clcít palate.
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Such overcorrection is part!cularly dcsirable at the upper Jip and should be
carned to the point at which the patient gives the impression of laughing.

ROSENTHAL'S OPERATION

Ro&enthal believes that neurotization can take place. His mode of operation
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 flap o!
temporal muscle of about the thickness of the thumb is mobilized. Inj ury
to the temporal nerve, which springs from the third branch of the trigeminus
1s bardly poss1ble because these nerves approach the muscle from behin,i

and below. A sccond incision is now mac.le at the margin oí the orbit en­
circling the latter above and below to about half o! ils cxtcnt · thc atro­
phied remnants of the orbicularis oculi muscle are thus exposed. The flaps
fashioned from lhc muscle and their method of attachment are shown in the
illustration. 0nly the fines! catgut should be uscd in suturing.

Step 2. A similar operation is perlormed a little later at the angle oí the mouth.
A flap oí masseter musclc is taken and mobilizcd upwar<l and implanted into
the angle of the mouth as depicted in the drawing. The muscles elevating
the angle oí thc mouth are cxposcd by a naso-labial incision; the implanta:
tion of scctions oí muscle are shown in the diagram. Injury of the nerve is
rare becausc of the approach to the nerve from behind. The approxímation
must attempt to unitc muscle to musclc. This is of cardinal importance.
Comment: After the lapsc of thrcc or four months, the frst signs in a

successful case are fibrillatory twitchings about the eye which occur syn­
chronously with masticatory attcmpts and thc appcarancc of bcttcr tone in
the check .

Fi. 354. Harelip and cleít palate. The harelip
had ben repaired with on ly partial success before any
attempt was mde at closure uf the defect uf the palate.

Three important steps comprise almost ali forms oí operative procedures
for harelip, viz.:

1. Tension of the flaps must be relieved by freely separating the lip,
and where necessary the check, from lheir attachment to the bone, at either side.

Fe. 37 . Harelip and cleft palate before opera­
tion.

Fc. 355. Double larelip and cleft palate. Fic. 356, Patient shown in Fig. 355, aftet
operation.
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"How much relief of tension should one obtain?" the surgeon often asks him­
self. Thc answer is: "Until the cdges of the cleft in the lip join in the midline
freely without lateral pull, when approximated with tenacula." (Figs. 359-360.)
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(b) Double (bilateral) Harelip. This is often associated with cleft
palate.
(c) Double Complete and Incomplctc Harclip. Complete on onc
side, and incomplcte on thc othcr.

In thc Infant. If cleít palate cxists, it may be operated on before the hare­
lip is corrected because the gap in the lip gives better acccss to the palate. Sorne
surgeons believe that after restoration of the lip, the cleft in the palatc bccomcs
narrowed in thc course of a few months so that the opcrativc proccdurc íor closurc
of the palate becomes relatively easy.

The defect should be rcpaircd as carly as possible (from six weeks to lour
months). Some advise that a
chíld, if unclcrnourishcd, should
rcccivc the benefit oí a building
up régime. 0thers again ( Blair,
Brophy, Lane) advocate oper­
ating on cases oí clcít palate
within a few hours after birth.
The consensos oí opinion is
that it is bcttcr to wait until the
lip closure is effected. I sub­
scribc to this latter view.

Adults with harclip or
clclt palate should be afforded
thc bcnefit oí opcrativc relief.
Successíul closurc oí the palate
in thesc cases will probably
cause little improvement in the
speech, but closurc oí the lip,
when associatcd with a com­
plete cleft palate, will chane a
repulsive person into a fairly
normal looking individual.
(Figs. 357-358.)

Anesthesia. General an­
csthcsia is necessary in opcrat­
ing for harelip and cleft palate.
Ethcr (warmed) is adminis­

tered either through a nasal tuhe or through a tube in the mouth gag. In older
chilclren intratracheal anesthcsia is of much bcnefit ami eliminates the danger of
aspiration pneumonia.

Position of the Paticnt During Ancsthcsia. ~lany surgeons prcíer to ha\'C
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
hy a well-padded circular hcad-rest attachcd to thc table. In cleft palate opera­
tions Rose's position (sce p. 240) should be given preference.

Preparation of the Part. The lip and adjacent portions of the face shouhl
be washed with ether or benzine and then painted with one-third strength tinc­
ture of iodine. The field should be isolated with propcrly applicd stcrilc drapings.



◄

b

to ovcrc_omc muscular inílucncc bcforc uniting thc clcft by dividing thc
contracting muscles (tensor- and lcvator-palnti, thc p,llato-glossi nnd palato­
pharyngei). If thcsc are incorrcctly dividcd thc velum will rcmain flabby
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o[ thc samc sizc and madc to the samc contour as thc normill nostril
nosc should not be flattcncd on thc afícctcd sidc. · The.

If the gap is widc and thc controlling musclcs active, and th
takcs in ali of the soít palatc or part o[ thc hard palatc, it ma b e clef

. := ,;i-,.;..<;,,= ~'1,~..i;;i.,.___~ '"'"•~
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Restraining alae of thc nosl' should also be separated from their bony attach­

mcnts. Fi¡.:s. 359 :inri .J6o.)
,. Planing n.nd paring o( thc bordcrs oí thc cldt with a sharp pointcd knifc

or scissors, (Fig. 361.)

FH;. ,159 F1r. . .:;6o

\

!

3. Approximation of thc frcshcned surfaccs of the cleft. Carcful union
oí the vermilion border oí the lip. (Fig. 36, .)

Comrnent. The lip linc must rcach from onc sidc oí thc ncwly fonncd
lip to the other in an uninterrupted curve. Thc mucous mcmbrane on eithcr
side oí the line of suture must be of cqual dcpth. The ncwly formcd lip
should be lengthened sufficiently to covcr the gums. The nostril should be

F1r.. J59

FIG. J6o.

Fe. 361 Fc. 36:
O¡oer:ition for ~impk h.1rdl¡1. l111rniluclion tJÍ thc :r,:dsmr¡¡ to lonst·u thc liri frum its

:illachmcuts.
S.1111c opcratiou, Thc tlollNI :i.rca rc¡1rrH•flls thc cxtcut oí tkta,:hmo:nt usu:illy done

- o.k.:2..#%.a«o.
Fa. 362. Same operation. Fre liberation and coaptation of flap. Fic. 364 Fa 365 Fc. 366

Fic. 364 K6ni's operation for harelip: outlining the flaps by incision.
F.26s Flps mobilired.
Fu:. 366. Flaps )Ulurcd.

and motionless. Thcir rclations to thc adjoining tissucs are shown in Fig.
363.

By dividing thc posterior pillars of thc fauces, o[ which thcy form the
principal part, thc palato-pharyngcal muscles may be cut with a pair of
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Fu:. JÓ9 F1,.. JiO F1r.. Jil . . .
Ftc. 369. Doyen's operation for simple bilateral harelin. Outlines of complementary inon

in case of excesive slortness uf the lateral flaps. .
Fc. 3;0. Same opration. Freshenig uf des completed. Reconstructicn of lin

F1c. 371. Samc 0¡1cra\Ít111 cumpklcd.

Opcration for Simple Bilateral Harclip
frcshcn 1hc central portian oí thc dcícct on both sirles.
Make lateral flaps with their attachments below at the outer borders.
Srparatc thc connections of thc lips.
,\pproximatc thc frcshcncd flaps (Figures 369-370-371).

Stcp 1.

Stcp 1.

Step 3.
Step 4.

Malgaigne's Doublc Flap Mcthod
Figures 372•373 dipict thc incision, flap formation and suture oí this pro-

ccdure. . . f
Fcrdinand C. Lee ably discusses the principles underlyin;g the repaur o

douhlc harelip.1 He stresses that thc important points in the operation are: (a)

blunt•pointed scissors. The palato•glossi muscles, which include the anterior
pillars, may be divided in thc same manner. Aftcr passing a silk thread
through the vclum on each side of the cleft at points corresponding to thc
origin of thc uvula, looping the ends of thc threads and making thc velum
firm with a tenaculum; thc rcmaining musclcs are divided. (Fig. 363.)

The Tensor Palati. The hook-shapcd process around which the tcndon
of the tensor palati runs is located a littlc bchind and intcrnal to thc uppcr
posterior molar tooth. Thc segmcnt of velum is madc rigid by a traction
suture and thc point of a narrow-bladed knifc is introduccd a Iittlc below
and at thc inncr side o[ tite proccss with thc cutting edgc upward; thc
kni{e is carried upward, backward and inward until the point is visible

· through the gap. The cntirc width of the vclum togethcr with most or all
of the tcndon of thc tensor palati is divided.

Fic. 16; Fr. y68
F1 367. Simple hib.tcral lurdi¡,. Outlining thc indsion.

F1c. 368. Sarne upcration. .'\her luo~t·nin;:: die thps 1hey are united as shown

The Levator Palati. Many o[ the Jowcr fibers o[ this musc)c wiil be
divided during the above procedure. However, if greater section is re­
quired, the handle of the knife is dcprcssed and carried outward making an
obligue incision on the posterior surfacc of thc velum as it is withdrawn.

K0nig"s Operation for Single Harelip
Step t. Two more or less vertical incisions are made parallel to thc 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 \'Crmilion llorder. (Fig. 364.)

Step 2. Auxillary incisions are now made above the llorclers of the lips slanting
from thc more vertical incisions slight ly downward. The incision at the
oulcr sidc oí the cleft is somewhat the longer. As a result oí these incisions
the vert ica l and horizontal openings shown in Figure 365 result.

Step 3. Pull the' flaps downward ami a!ter thorough mobiliz..1tion suture them
as shown in Figure 366.

Fic. 372 Fc. 3721 FI. 373
Frc. 32 . Malairne's operation: outlining flap .

F.. 3;21., Freshenin e«des.
Fe 173 Suturinz complete.

the preservation and utilization of the tissues al haml: (b) the sym~u·tri.c;il a~·
proximation of the two lateral flaps, with an abundance of orbicularis oris mus­
de; (c) the careful suturing of the dl'nuded suríaet:s with .:1lmost thrl't' f0\\'5 oí
sutures: (d) the approximation of muscular tissuc in thc midline and the :unp~~
use of scdatiws to insure complete rcst for the wound. Lee feels that by .'.h~:,
method a surgeon with relatively little experience in plastic surgery may achieve
salisíactory resuhs in double harelip operations.

Juur. uf lht" ~lrd. A:.!-oc. of Gror¡;i:a, Octcbf'r, 193~. Xo.



F 3;76 Fc. 377
Exagerated projection oí incisive tubercle. Defective resection of nasal septum in

kouble harelip.
laelward deviation oí incisor teeth after triangular resection of nasal eptum in

double harelip

Fu•. J¡ij Fu;. Ji9
Outline of quadrangular resection of the uasal septum suitable for reduction of the

incisive tubercle in bilateral harelip.
Reductiou of incisive tubofle to normal position after resction of nasal scptum

in bilateral harelip (after Doyen).

F. 377

Fu:;. J¡8.

F. 379.

are: von Langenbeck, Brophy, Lane, Codirilla, Lexer, Lorenz, Moskowitz, Shoe­
makcr and others.

The bcst time íor operating on cleft palate is bctween the second and fifth
years, Thc operation may be followcd by serious conscquences. Binnie maintains
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whíle Krimcr was first in 1814 to ¡,erform an opcration for cleh 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 development of the opcration

St;RGEI\Y OF THE I-IEAD AND NECK

Fic. 374 Fi. 375
Fa. 374. Projecting intermaxillary process

Operatiun for pr ojecting intermaxillary bone. 'Triangular incrion, Hlandin's opera­
tion; dotted line, Hose's operativn

FIG. JiS-

312

rcduccd thc deformity rcsulting in an overlapping of the borders of the vomer;
this is followed by union of thc opposed surfaccs. Some surgeons advise com­
plete removal of thc projccting proccss. In this I do not concur. Doycn pointcd
out thal the rcmoval oí a triangular section is followed, after rcposition, by an
awkward, inwar<l displaccmcnt of thc incisor teclh; this is obviatcd by quad­
rangular resection. (Figs. 376-377-378-379.)
Step 1. Retract the dividcd tissucs.
Step 2. Removc the triangular section with strong scissors.
Step 3. Force thc projecting portian into place.
Step 4. Proper intranasal and supralabial support keep the soft parts in posilion.

OPERATIONS FOR CLEFT PALATE

(Uranoplasty, Staphylorrhaphy)

Historical Notes. The frst successful cleft palate operation was executed by
von Graefe in J816. In 18251 Roux reponed I tz such oj,erations. Dicffcnbach madc
large lateral incisions on the palate. Fcrgusson divided thc musclcs oí thc palatc

Projccting Intermaxillary Bone

A variety of melhods havc been suggcslcd lo remedy 1his condition. ( Fig.
_174.) Hlandm counsclcd í:cc removal oí a properly estima ted triangular-shaped
scction of the vomer. (Fig. 375.) Hemorrhage and frequent failure of union
caused many surgeons to seek recourse to subperiosteal resection which is easily
:Lccontplishcd by raising the periosteum together with the superimposed mucous
mcmbranc with a delicate pcriostcotomc through indsions placed along cithcr
sidc oí thc cdgc of thc vomcr.

Rose made a single vertical incision through thc bonc, following dcnuclation.
Bardeleben, following denudation, divided the bone for about 3{ inch. He then
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Fic. 381 Fc 383
F1G. 382. llcrry and Le¡.:¡(s 9¡1c:r ::ition !ar cldt pal:lte. Position of fin t incision and nun­

ner of passin a periosteal elevator between the mucoperiosteal flap and the surface of the hard
palate.

Fu·1 33. Berry and Leg's operation for clcft pafale. Pa.ssing of blunt instrumcnt
(:i.nc:urysm nccdle) inio the wound .:u thc: cclgc o( !he cldt pal:llc. Sh:i.dc:d a.re-a indic:ites the
extent to which the mucoperiosteum is det:i.ched from thc: bone.

Berry and Legg's Opcration

Step 1. Detach thc mucopcriosteal slructures of the palate from thc oral surface
of thc bony palate. (Fig. 382.) Make a small incision near the alveolar bor­
der. Insert into this opcning a raspatory ar periosteal elcvator. By a to­
and-fro motian and with the back oí the instrument against thc bone, the
instrument is madc to advance until its tip emerges at the margin of the cleft
through which it is pushed. \Vithdraw the raspatory. Introduce an ordinary
ancurysm~needlc through the opcning at the inner aspect of the cleft and
work it backward ami farward untit thc ncccssary amount of mucaperiosteal

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 thc 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 :z. 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 palatc 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 mucoperiosleal flap wherc the hard palalc joins the sofl palale. (Figs.
384-385.) The other blade of the scissors is introduced over thc nasal sur­
face. In doing this the length of the incisian should not be too large in arder
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 approprit e forceps, the edge of the cleft opposite the ersl•
while junclion oí the soít and hard palales-now separaled. Thrust a very

~··. ~; ,. :·
w"..
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al a pcint just back of the malar proccss and above the palale; when it ap­
pcars in lhc cleí1, pick up 1he thread and withdraw the needle. Pass a
lhreaded necdle through the correspcnding part oí lhe oppos1te bone m the
same way, this sccond loop oí thread bcing passed through the first and both
pulled out. By means of this thread, pull a strand of very strong silver wire
through the same track.

Step 4. In the sarnc way pass one or two other silver wires through the anterior
pcrtion oí lhe maxilla abovc lhc lcvcl oí lhe palale.

Step s. Pass 1he ends of the silver wire through holes in lcad plales which have
bcen molded to fil the convcxity of thc bucea! surfnccs of the bones, then draw
the wires t ight and twist them together. Press the two maxillary bones
togcther until the cleft is complctely closed, twisting the wire sufficiently so as
to hold lhe bones firmly together. (Figs. 380-381.)

Fc. 3o Fic. 381
Ftc, 38o . Bronhy's operation. Method of inserting tension sutures and application of lead_plates.
F1c. 381. Druphy's 01lt:r .:1.1ion showing approxim.ition o[ cdgcs of cldt by !!'ªns O m­
cre.:ucd trnsion on !ilvc"r wires: .A·A. Je:ad pl:i.tcs, ll. closcd p:1btc1 C. coapt!ltion suturc:s.

that the proper time lo operalc for clcít palalc is when thc palien! is less than
thrcc months oí age.

Thc Jlrophy melhod of operating for clcíl palale is inapplicable in childrcn
ovcr six months old; it should be done bcfore closing of an accompanying harelip.

Brophy's Operation

Step 1. Place a tractian suture in the anterior cnd oí the longue.
Stcp 2. Pare thc bany edges of the cleft in thc pala te; cither pare or horizontally

splil 1hc cdges oí 1hc cleít in the soft-palate.
Step 3. Thread a Brophy needle with a strong silk or cclluloid hcmp-sulure.

Pass the threaded nccdle through thc superior maxilla from without inward
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fine, sharp scalpel through the whole thickness of thc soft palatc, transfixin~
it as far as thc nolch. \\'ithclraw thc scalpcl ancl n:ins<.·rt il somcwhat pos­
h'rior to thr:.· forccps al thc samc distancc as th,: first anti continuc thc in­
cision towartl the U\'ula.

Step 4. This consists of :rnturing lhc pared ctlgcs. An appropriatc 111:edlc armcd
wíth Pagenstechcr lincn has served me well in this slt'p oí thc opcration.
The nccdlc is pa.sscd about 4 mm. from thc frt•shcnccl cdgc, ancl made to
l'rnerge on the nasal side and enter on the same side on thc oppositc flap.
The tic is to he madc in such a m:mm·r that C\'ersion toward the buccal
sidc rt•sults. Tcnacul:i stcacly all flaps while the sutures are pbccd. Thcy
should be only .ipproximatetl :md nol too tightly tied-lest strangulation

must mcct without tcnsion. Treat lhc opposite side in exactly the same
manncr.

Step 4. Union of the pared edges. Use fine ·silk or Pagcnslcchcr lincn. Inter•
rupted sutures are simplL-st an<l easicst to place. Pack lightly.

Thc Davis-Colcy Opcration

Stcp 1. Makc a triangular-shaped flap comprising ali oí thc soft parts taken
from thc wi<lcr part oí thc hard palatc, The ::ipc x of thc lbp is situated
bchind the inscrtion of the incisor tccth; the base oí thc flap should extend
inw:ml and l,ackward from the bordcr of thc alvcolus of 1hc last mofar tooth
to ncar the borcler of thc clcft oí thc soft palatc close to its attachment to
the bonc.

Stcp 2. :\lake a somcwhat simib.rly shaped flnp at thc othcr sidc oí thc cle[t,
thc ínnrr bordcr oí which rcmains rontinuous with thc soft parts at thc bordcr
oí thc dcícct.
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Stcp 2. :\Iake lateral incisions lhrough lhe hard-palatcand extcnd th ..
in Fig. 387. ese as sho

Step 3. Dctach thc mucope_riostc'.'! ~"~ from thc hard palatc a.s dc-scribcd in h
Leg;.: aml Ucrry operalmn. I lus 1s íollowcd hy scparating thc soít 1 e
from thc horizontal portion oí thc palatc-lxme at the mar~in f h palaic
but hatera!y i is téít auached to ihe bone. Nen«, aproan",,U,
halws oí the so!I _ralalc hy hlunt d1:-Scction. Thc mucoperiostcal ílaps ~v.o
be detached suficiently to allow apposition of thcir mucous surfoces. Th:
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F1r.. .18.i F1G. J8S
Berry and Les operation. Introduce curved scissors and detach the soft from the

hard palate.
Berry and Lgrs operation. Uion of freshened edges of flaps. Dark areas in­

dicate tle insions to relieve tersion.

Fu:. J8.¡.

Fr. 35.

M16

wilh marglnal necrosis resull. A tension suture hcrc and thcrc may be oí
value.

Step s. Make lateral incisions to relieve tension wherever deemed advisable.
Thcse should be madc somcwhat in íront oí the junclíon oí thc hard with thc
soft palatenear the alveolus and internal to thc posterior paJatine foramen:
thcse incisions must not be too Ion¡;. too much to the lront or toward thc
middlc line.

Von L.ingct,bcck's Opcration
Fig. 386)

Stcp 1. Pare the margins oí thc clcft. Grnsp thr un1la with nn appropriatc
tcnaculum forccps. With a fine sharp pointed kniíe bcg:in thc frcshcning be­
hind the tcnaculum and cxcisc a strip along thc soít and hard pal:itcs in such
a manncr that a slanting, wide, freshened margin results. Begin the resection
at the hard palate to be ímished at the uvula with fine scissors. Treat thc
opposilc sidc in the same manner. Clear the nasopharynxr of accumulatcd
blood, Tampon the cll'ft with ¡;auze.
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Sir Arbuthnot Lane's Operation
is an .adaptation of thc Davis-Colcy mcthod: It is an ingcniou5 proccdurc
:md bcset with many tcchnical diílicultics to be surmounted only by the hands
oí thc exprrt. 11 should not be allemptcd by surgeons who have no special train­
inl,! in this work. For thc gcncrnl sur;.:con thc mcthod5 de5cribed abo\'e will suf•
fice in the vast majori ty of wdl,sclcclcd case5.

Elongatcd Uvula
Have the patient withdraw his tongue aided by a dry towcl. Grasp thc cnd

of the elongated uvula with appropriate forceps, pull it íorward and rcmo\'C thc
desired segment with scissors. Fig. 390.) The slight discomíort following the
opcralion may be relieved by 1hc application oí a novocuinc solutior..

\~{{
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Step 3. With an elevator, raise the flap last formcd from thc bone, ami turn it
ovcr, across thc clcít whilc rcmaining altachccl at its inncr bordcr by a hingc
oí mucopcriostc;1I tissuc.

Step 4. Join this flap by mcans of two or thrce catgut sutures to the frcshcncd
oppositc bordcr oí thc dcfcct.

Fu::. JSS F1c. .38';
F1r.. JSS. O:l.\'i,.(ulc:y opn:ttion for dcít p.,l:it,:. Fl:ips m.:arkc:11 0111,

Fc. 39. ame as bíore. Flaps suturcd.

Stcp 5. Similarly, liít thc first fl:ip :101I Uring it :icross to thc oppositc sicle join~
in;: its apcx with the outer m:.irgin oí thc oppositc gap by two or three silver­
wirc or silkworm-gut sutures. (Fig3. 388-389.)

~J%e
c.ul surf6cc.

Uvulectomy: A. uvla rapd with forceps ard sliphtly tensed, I, redundat portion
rcmtn·,,,t,

Commcnt. This proccdure is less severe than the other operations de­
scribcd; it is accompanicd by lcss hemorrhagc, pressure of thc tangueagainst
thc roof oí thc mouth is less harmful, while necrosis :md a possibility oí
septicemia are not so pronounccd,
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CHAPTER 15

SURGERY OF THE ORBIT AND EYE
OPERATIONS ON THE ORBIT

INCISION FOR ORBITAL CELLULITIS

This results from the breaki ng oí an abscess locat ed in a contiguous space
(frontal, maxillary, ethmoidal or sphenoulal smus) into 1hc orbilal cavil .

Operation. Use general ancsthcsia. Govern thc incision by thc ~ · Ir 11 •
location of the collection oí pus-often a mostdificil tasi. Ha +'<,,";
the orbit closely thus avoiding injury to important structures. Dri. " o

F. 391 Fic. 392
Fi, 391, Sin inision in Kronlein's operativn on the orbi.

F;39, Lene incisiun in Kronlein's operation.

Usually thc pus collcctión rcsults from extcnsions, thc rcsult oí cthmoidilis
or frontal sinusitis. Thcsc obviously are located on thc nasal side where impor­
tant structurcs may be injured with the scalpel, viz., superior and inferior ol.iliquc
muscles and levator palpebrae superioris; ptosis thcn results. Thc prognosis
in these cases is usually grave. Orbital suppuration may best be reachcd through
an externa! fronto--cthmoidal operation.

OSTEOPLASTIC RESECTION OF THE OUTER WALL OF
THE ORBIT

Kronlcin's Opcration (Frankc's Modification)

Thc objcct of this opcration is to rcmovc orbital ncoplasms, particularly
retrobulbar tumors without sacrifice of thc cych:Ul. Thc opcration may also
be used in cases oí forcign botlics in thc orbit. Thc principies oí thc opcration
consist of rcmoving a large portion oí thc orbital wall with thc attachmcnts oí thc
soft tissucs. Thc dctachmcnt is nol madc complete, howcver, thc soft parts acling
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as a hingc. Aflcr thc opcration is complctcd, thc structures are scwed back in
position.
Step 1. Make an incision below thc lcvel oí thc eyebrow, corresponding to the

externa! ha![ oí the upper margin oí the orbit. (Figs. 391-39,.) Continuc the
incision downward along the outer margin of the orbit to a point near
the lower orbital margin. From this point carry thc incision backward on the
malar hone to thc midcllc third oí the zygoma.

Step 2. (a) Divide the zygoma subperiosteally near its middle,
(IJ) Beginnin:.: at the upper and outer part of the orbital rim, divide it

with a chisel, also subperiosteally, backward ad downward to the inferior
orbital fissurc
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Fc, 393 The rouf uf the orbit has ben removed, h nwin the contents. (Davis, Applied
Aatomy.)

(c) Similarly (subperiosterially), beginning at the lower and outcr parl
oí thc orbital rim, divide thc malar bone backward, to the inferior orbital
fissurc and lo the origin oí thc rnassetcr musclc.

Stop J. The bone ílap thus formed is reílcctcd. Any portions oí the externa!
orbital plate which form an obstruction should be removed and thc orbital
fat exposed.

Step 4. Perform the part icular opcration indicated.
Stop 5. Replace the bonc ílap. Suture the skin. Suture oí the bone is un­

nccessary.
Resections oí the upper ancl median portian oí the orbit may also be per­

formcd undcr ccrtain conditions.

OPERATIONS ON THE EYE
Anatomic Considerations. (Figs. 393-394.) The eyeball has three main

coats, viz.: a fibrous outcr coat callcd the sclerotic; a vascular middle coat, thc
choroid; ami a nervous inner coat, thc retina.
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The sclerotic coat íorms a firm protective covering or case for the delicate
retina within. It is continuous posteriorly with the fibrous coat or dura oí the
opt ic nerve, which is a continuation oí thc dura mater of the brain, At the optic
foramen, the dura mater splits into two laycrs; the outer laycr íorms the pcriostcum,
whilc thc inner forms the dural coat of the optic nerve. This nerve also, like the
brain, has an arachnoid and a pial rnem!Jranc. Thc sclerotic coat is continucd for~
ward over the front of thc cye as the cornea. It is ess:entially a membrane intcnde<l to
be protcctive in its íunction.

The choroid or vascular coat of the eye contains the pigment or color of the
cye. 1t is continued forward as the ciliary body (or proccsses) ami iris. Being a

Ftc. 34 . Ijectd eyhall, showing arrang ement of ciliary arteries and of cho roidal veins.
Drawn from pweparation made by Professor Keiller.

vascular tissue, its diseases are inflammatory. Ií the choroid is affected we have
choroiditis; if the cil iary region is inflamed, it is called cyclitis; and ir the iris is
inflamed we have iritis.

The retina or nervous coat oí the eye is concemed in the function oí sight
and it, like other nerves, may be affcctcd with inílammation, called retinitis. Sorne•
times it becomes loosened from the choroid benealh by a hemorrhage or rapid
SlrcLchmg of the sclera, constituting a detachment of the retina. Outside the disk is
the macula lutea and fovea centralis or region of distinct vision.

Filling the interior of the eye is the jelly-like transparcnt vitreous humor, en­
closed in the hyaloid membrane, In front oí the vitreous humor is the lens; and the
clear, limpid liquid between the anterior suríace oí the lens and the posterior surface ·
oí 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 wnulc oí Zinn. Betwecn the ciliary
processes and the sclera lies the ciliary muscle which regulates the accommodation
or focussing power of the eye. The ciliary processes are formed oí convoluted blood
vessels supported by connective tissue and covered by the pigmented extension oí

the retina. This cili:uy region is :m cxceedingly scnsitive one and a 5erious wound
of it usually means a loss oí the eye,

The iris is thc continuation of the choroid through the ciliary body, and
cxtcnds down to thc pupil, ils free edge resting on thc anterior surfacc of the lcns.
The iris is composcd oí a vascular and fibrous anterior portian, and a muscular and
pigmented posterior portion. In onsequence of its vascularity, the iris is the
frequent site of inflammation. When inflamed it pours out lymph which may cause
it to adherc to the lens behind, forming a posterior syncchia. An anterior sync-chia
occurs when, because oí perforation oí the cornea, the iris washes íorn·ard and becomes
attachcd to thc cornea in front.

The circular musclc fibres surrounding thc pupil are anterior, and form thc ,
sphinctr pupillae muscle; it contracts the pupil. The radiat ing muscular fibres,
which lie slight ly posterior to thc sphinctcr pupillac dilate the pupil. The dark pig­
ment laycr is on the posterior suríace oí the iris, and aítcr an attack oí iritis, as the
adhercnt iris is torn loase from the lens, it leaves patches of pigmcnt adhering to the
anterior capsule.

Thc iris, as it rests al its pupillary margin on the lens, divides the space anterior
to the lens into two parts. The part between the posterior suríacc oí thc iris and
the anterior surfacc of the lens forms the posterior chambcr. The :mterior chamber
lies between the anterior suríace oí thc iris and the posterior surface (Desccmet's mem­
brane) of the cornea. The two chambers communicate through the pupil. The
anterior surface oí thc 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 \'Cnous or
lymph canal which passes around the eye at the sclerocorncal junction (canal oí
Schlemm).

The aqucous humor is oí the nature oí lymph. It is sccreted by the ciliary
processes and posterior suríace oí thc iris. It pas.scs through the pupil to the an­
terior chambcr, and entcrs the spaces oí Fontana to cmpty into the canal oí Schlcmm.
The can::l oí Schlcmm emplies its contents into the anterior ciliary veins.

The optic ncrvc reachcs from the optic chiasm to the eyeball, a distance oí
about 5 cm. (a in.). It enters the apex of the orbi t through the optic foramen at
the upper inner angle, in company with the ophthalmic artery. Thc artcry eros.ses
the under surface of the nerve from its inncr to its outcr sidc. Thc optic nerve has
as its covering a prolonE-:ation oí the membranes oí the brain. The dura mater
when it reaches the foramen splits and gives one !ayer to form the periosteum lining
the orbit and the othcr to form a fibrous sheath of thc nervc. This arran~ement
prevents pus, forming in thc orbit, from pa.ssing through the optic foramen into the
skull. The arteria centralis retinae cnters the nerve on its under side and passes
through its center to the interior oí the eye. The nerve itseH is covered with a
fine pial membrane and an arachnoid separating it írom the dura thus forming
subdural and subarachnoid spaces. As these membranes and spaces are continuous
with those of the brain, hemorrhage ar serous effusions occurring within the brain can
thus find their way into the sheath oí the nerve.

As the nerve enters thc eye, it is contracted and íorms 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 f r om a depn-ssion or up i n t h e
disk, caUed the porus oplicus, are the retinal arteries and veins.

The Musclcs and Nervcs of the Orbit. Directly under the periosteum oí
the roof of the orbit is found the levator palpebrae superi oris which draws the upper
eyelid upward and backward. It is supptied by the oculomotor nervc by means
of the internal rectus and external rectus. The cornbined action oí thc superior
rectus and the inferior obligue rcsults in the direct elevation of the eyeball; direct
deprcssion is brought about by the inferior rectus and thc 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 remainirg ocular muscles.
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Thc dibtor fibcrs of the iris, thc unstriped mm.ele oí 1h .e uppcr_ cyc!id, :tnd _ ~he
t d muscle of Muller, which bridges the sphenomaxillary (inferior o rbital)

%% di-is' sis.iji,,j .1.2
tion of thc pupil, slight ptosis nnd rccc--...sion o t 1c c)c J.J • • •

;2¿1,2""{]; ar ot crimat tna, are t o» s de ora! an4 metra!
neivi s if nsi@±« is is»Si in«e,z@ te,3"2,},¿"},"
ward beneath the upper eyelid, to thc superior forrux o~ thcf co~J T rs rc:ich tlll'
trom botb porions o( de lind open ito he superior !"7,,"a found
ruga is«imsis y, tesis. he amis@4. Te, ,"""}, hN" i siiis
on the very top oí the hcnmal p:1¡>11lac "h1ch occupy t e • J:I • 1 1' r
los to die in«r canitos oí he oye.__Te mosto, cntr he ha"",P"y' %",pp,";
at fi rst running vertically and then turning abruptly inward to open ) 3 I· d
canal into 1hc outcr parl oí thc lacrimal sac. Normally, the puncta are pace
opposite the conjunctiva, but the lower punctum may be everted causin the tear
' over the tower lid onto the check (epipho ra). Obstructions 9f the lacrimal
passages often found where the lacrimal ~ac and naso -lacrnnal uucl JOm ,1 so cause

$;2,""Z¿a1 sac is torn e«d y he datario ot he wer estrgriy ot tb
na...'41•1:tcrimal duct. Its upper end is found back of the interal tarsal ligamen and
is covered by some of the fib res of the orbicular is palpebrarum muscle. When ab
sceses form in this sac, they are likely to discharge through the skin below the
interna! 1ars1l li~amenl, if unrelit•,·cd, :md may be opened in this situation.

The naso-lacrimal duct is about +{ inch long, extend ing downward and
sl ightly backward within a bony canal and opening into the inferior meatus o tlu .:
nosc. Uy cxlt'n«lin~ a line from the inner canthus to thc front o_í l_hc flrst molar
tooth, its course may be indica ted on the surface. The lower eyelid is everted ah
the lower punctum identified when a probe is passe d along the lacrimal passaes.
1 he probe is inserted through the lower punctum and is directed first vertically
an d then horizontally toward the inner wall of the sac; then it is turned downward
vertically and slightly backward toward the inferior mc.1tus. . .

The cyclids are composed of five layers which from the exterior to thc lll·
tcrior are: (1) thc skin, (:) thc suhcutant"Ous tis.s uc, (3) thc muscul:ir h yer, (4)
the tarsal plates, and ( s) the conjunc1iv:1. . . .

The skin oí the tyclid j5 Vt.'T)' fragilc. The subcut:rnco_us t~ssuc ts ID?sc m tcx­
turc, quite eb stic ancl free lrom fot. Oedema _acco1111.>:mymg _mí1amm:1t1?11 of the
orbit and surr oundin structure is generally quite noticeable in the eyelids. The
muscular layer is comprised of the orbicularis palpebrarum in ring-like comb inations
ami some involuntary muscle which is discerned more clcarly m thc uppcr hd than m
the lower.

Thc tars.a l platcs are two ,·ery thin laycrs of dense íibrous tis.s uc found in the
border oí their respective lids nnd conncctcd to the palpebral ligam ents at their
extrem ities. The Meibomi an glands resemble sebaceous follicles in structurc and
lie between the tarsal plates and the conjunctiva. pon everting the eyelid , the ducts
may be seen through the conjunctiva as thin ycllowish streak.s running out freely.
A Meibomian cyst appears on the deep surfacc of thc cyclid :md is likely to
become quite large beíore it is noliced. The glands oí ~loll which resemble modif1ed
sweat lands and the glands of Zciss which resemblc sebaccous glands líe along
the free border of the eyelids. If the gb.nds oí Zeiss bccomc obstructed or infcctcd
a sty (hordeolum) resu!Ls.

The Conjunctiva. The ocufar surface oí the lids is lincd with the palpcbral
portian of the conjunctival S.JC whilc the adjaccnl suríacc o{ the sclcrotic is covered
with the bu lbar portion. The palp ebral is firmly attached over the tarsal plates but is
loose and moveable elsewhere upon the lid. Thc bulbar conjunctiva continucs un­
interr upted with the palpebral part along the conjunctival fornices an d is ftrmly ad­
herent at the limbus but is quite loosely attached to thc sclerotic.

D!ood which has cotlcctcd within the orbit, usually resulting from fractures of
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the anterior cranial fos..<.a is noticed first under the conjun tiva of th , beres"szgrtri;zsr
inner and outer canthus; they enclose, at the mn(•r ~anthus, 1hc bcus lacrt th.e
in which lies the caruncle which appears as an oval elevation, and the plica ,,,, "alis
which appcars un the outcr sidc o( thc cmmclc as a vtrtical cn.•scentic fo!d :/:;ar_is,
nates the end of the bulbar conjunctiva (l'icrsol). an t-51g.

ANESTHESIA IN EYE OPERATIONS
Local ancsthcsia is used for most operations upon the eye,
So rne opcrations such as for enucleatio n of thc cycball, .1cute glaucoma, etc.

oítcn cal! for gtncral anesthcsta. Voluntary moverncnt oí thc eyc undcr I j
aesthesis is of grest sid to the surg eon._utyn, 1 pr cent, instila #"
conjunctival sac is excellent. Such an instillatio n is made every fve minutes, T
accomp lish complete anesthesia, from sir to eight inst illations are required. Buty4
dot·s nol cause tlrymg of the corneal epithelium or produce d1fotat1on o( the pu l1
as does cocaine. (Other anesthetics that may be uscd me cocainc, novocat
eucaine, stovaine, alypin, etc.). These are sufli~ícnt far intraocular operations su:~
as cataract, corneoscleral trephine an d operations on thc cornea and conjuncliv:i.

In opcralions on the cychds a solulmn oí onc lo one hundrecl of novocai
or procaine crystals injected along the orbital margins of the lids is <'ÍÍ!cncio:c
ln opcrations on the cxtraocular nrnscles a similar solution, to which a few drops
oí adrcnalín are ;ulded, injectecl suhconjunclivally will answcr thc purposc wcll.

REMOVAL OF FOREIGN BODIES FROM THE EYE
Conjunctiva

Thc eyc is anes1he1iz.ed with a írcshly madc solution of hutyn (1¼ per cent~
or novocaine (s per cent), introduced into thc conjunctival snc; wait a fe
minutes; give thc ancs1hetic an opportunity to nc.t. Occasionally there is no
forcign body but simply :m abrasion of the corncal cpithclium; pain and
lacrimation are, in these cases, usually marked. A drop oí z per cent fluorescin
solution in tro duced into the eye will stain an abraded area of lhe cornea bright
green whilc thc conjunctiva will as.sume an orange•ycllow hue.

A dark room is best for the remo val of foreign bodies. Focal rays of light
directed on thc eyc are best for the purpose.

Retract the eyelid. Locate the foreign body. Attempt to wipe it away with a
piccc of absorbcnt cotton on :m applicator. 1f this fails thc point oí a netdle i.s
uscd to rcmove the foreign body.

Cornea

To dislodgc forcign bodics fr om thc cornea is oíten a more dirficult task tha.n
1hosc in the conjunctiva. Inst ill butyn a per cent). A good oblique light or local
illumination is css ential. The paticnt is scatcd nnd the surgeon stands bchind
h im, The lids are held apart with a proper lid•rctrnctor. Use a fine curet or
cataract nredle to gently dislodge the foreign body. The instrument ískept paral­
lcl to the cornea ami the hcad of the patient is krpt steadied to avoicl movemcnl5
which may cause inadvertent injury. In more difficult cases, transÍlx: the cornea
ovcr thc foreign body and divide lhc cornea from without inward, after which the
foreign l>ody is rcadily removed. Care should be cxcrciscd to prr.vent traumatic

◄

OPERATIONS ON THE CONJUNCTIVA
Ptcrygium

Pterygium (wing) is a triangular fold of thickened c<:'njunctiva resulting írom
cxposurc to the wind, sun and dust. It is more common on thc nasal side o{
thc cornea than on the tempornl sidc, but may appcar on both sides. The ::ipex
is rcícrrcd to as the head, a small adjoining part is callcd the ncck; and the wing­
like cxpansion is tcrmcd the body. As growth takes place, the head advances
frorn thc corneal margin toward thc ccnter o{ the cornea, causing a cosmetic dis­
figurcment and endangcring thc sight.

The treatmcnt consis ts in e,:cision ar tr;mspl:rntation, and thc operation ol
McRcynolds givcs thc most satisfact0ry results . Vcry !cw recurrcnccs foilow
thc proper performance oí this proccdurc.

(a) Thc following is thc lcast complcx opcration far removing a pterygium:
Stcp 1. Thc conjunctiva is anrsthetizcd with cocaine or butyn-so lution and lhe

neck oí the tumor is graspcd with a small íorceps at thc comcal margin.
Thc tumor is detachcd fr om the cornea with a pterygium, cataract or sorne
other very sharp knife. (Fig. 396A.) Great ca re should be exercistd so that
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F. 5. V'itr piunt magnet.
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ulcers or pus.hing the foreign body írom thc cornea into thc anterior chamber oí
the lrns .

Some metal particles may be removed with an ordinary magnet. Dceply
imbeddcd foreign bodies oí metal are extracted with an electromagnet. (Fig.
395.) If the foreign substancc is in the iris, or anterior chambcr or the lens thc
point oí entry must be enlarged and the foreign body extracted with an app ro­
priatc forcc..-ps. Ií it is impactcd in thc iris and the m:tgnet is ineffrctivc thc
segmcnt of iris carrying the foreign body should be removed; its disl odgement

Crystalline Lcns

)fakc an incision in the cornea with a keratome. Introduce a drlicate forceps
and remove the forcign body.

A magnet inser ted in th_e anterior chamber will often cxtract metal bodies.
The chemistry of the lens being neutral, forcign substanccs lodged there cause no
ill eff ects and it is often advisable to le:i.vc them alonc until the lens loses its trans-9,,2?",",,"roa. oser,o», s«t na o-r wae sosia

Vitrcous, Choroid and Retina

Foreign bodies in lhe ~-sterior portions oí thc eye are treated 35 follows:
Ascertain the exact pos 111on oí the foreign body (ophth:ilmoscope . ,

Sweet loalir, etc. ) Is extraction entails operative maneuvers. ¿i',,,
be at~emp~d _m. madequate surroundings or with impropcr training. Ir your
cxpc nen_ce is limited, keep the con junctiva clea r by irr igations, astptic dress in
etc., until a specialist performs the necessary proed ure. The duty of he ¿,¿{
surgcon lS to avo1d mfcct1on fr om ensuing. g

the hcad oí the pterygium and all loase ti.ssue is removed without injuring
thc cornea! stroma.

Step 2. The surface of the cornea should be cauterized with the actual cauter)'
where thc head oí the pterygium has been excised. A wedge-sh:ipcd piect of
the attached conjunctiva is excised with a fine scissors after the head and
neck have bcen detached with a knife.

Step 3. The edges of the wound may be undermined for a short dis tance befor
closing. (Figs. 396 B and C.)
(b ) When thc pterygium is oí such size that cutting away its conjun

tival pedicle is likely to result in cxcess ivc shrinkage of the conjunctiva, the follo
ing operation isoffered as an ahemative: Thc pterygium, instcad oí l>cing ese~,
is transplanted under the conjunctiva a short way fr om the cornea :ind he3_l , Y ,
new conjunctiva is brought up to the stripped margin oí the corea. SIidin
flaps of many kinds have been offered for use in th is procedure.

Bcnign Twn ors. oí the Conjunctiva

Pinguecula. This is a tiny, fatty growth appcaring on the conjuncth •a¡ it is
about the siz.e oí the head oí a common pin and oí a reddis h or saffron bue-



It should be cut away in such a manner that only one suture need be required to
unite the cdgcs oí thc wouncl.

Lipoma . This condition occurs rather infrequently beneath the conjuncti.
The tumor is shcllcd out following an incision in the conjunctiva and the edges
of the wound sutured.

Angiomas. Thc most succcssíul p~occdu:c 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 auxiliary remedy.

Polypi. These pgrowths are somet1mes rclcrred to as pediculate papillom:ita
and are generally excised, the wound sut u red and cauterizcd with thc galvano­
cautcry.

Cysts. Thesc are of a scrous or dermoid nature. Great care should be
exercised when detaching them from the conjunctiva so that thcy rnay be com­
pletely enveloped when hlted out. The transparent qualilies ol cysticerci caus
thcm to be readily identified if present in thc conjunctiva. Thc same procedu/
is followed as in the case ol lipoma. Great care must be taken 50 that th:
entire cyst wall is removed in arder to prcvent its rcturn.

Malignant Tumors of the Conjunctiva

Epithelioma. Tbe margin of the cornea is very often the starting point of
primary epithelioma ol the conjunctiva. Excision should be promptly prescribed.
Elcctrosurgical destruction or radium givc better results than scalpel surgery.

Malignant Encanthis. This condition is also rcfcrred to as epithelioma oí
thc carunculus lacrimalis. The treatment prescribed is thcrmocoagulation or
radium. When an epithelioma ol the eyelid or lacrimal passage bccomcs en­
Jarged it is usually identified as secondary epithelioma ol the carunculus and calls
íor thc same lreatmcnt as malignant encanthis.

Sarcoma: Metano-Sarcoma. This is, gcncrally spcaking, a primary sar­
coma ol the choroid. Great skill on the part ol the surgeon is required in dealing
with this serious affiiction. The treatmenl is complete enucleation al the eyeball
supplemented by thermocoagulalion to the retrobulbar slructures, lollowed by
radium.

OPERATIONS OF THE EYELIDS

Hordeolum (Styc)

Operalion is perlormcd lor inlection ol the glands ol Zciss. A local anesthetic
solution is injected. Incise the skin parallel with the border of the eyelid; avoid
injury to the tarsus, for such injury rnay cvcntuatc in cysts or chalazions.

Chalazion (Mcibomian Cyst, "Hailstonc")

A chalazion is in intimate relationship with the tarsal carlilagcs. Jt may
become reabsorbed alter an incidental inílammatory condition. lis removal may
be accomplishcd through an intcrmnrginal incision, a conjunctival incision, or a
cutaneous incision.

THE INTERMARGINAL METHOD (AGNEW'S PROCEDURE)
This method is prelerred by many and it is particularly applicable if the chala­

zion is situated near the border of the eyelid.

Anesthetize (novocaine) the eye and affected lid, Make an incision along thc
margin of the eyelid between the cutaneous and mucous surfaces of the lid. Enter
thc cyst. Express and curet out its contents and destroy its walls. Apply a com­
pression dressing. Union by suture oí thc conjunctival margins is unnccessary.
lvoid hematoma formation.

TIIE CONJUNCTIVAL ROUTE
Stcp r. Grasp the cyclid wilh a chalazion forccps, placing the spatula b1a.de ovcr

the chalazion on the skin side. Evert the lid by a simple rotation oí the
handle of the forceps. Make an incision in the conjunctiva either perpen­
dicular to or parallel with the lid margin (Fig. 397). (JI a parallel incision is
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Fc. 307 Fc. 38
Extirpation oí a chalazion by the conjunctival route. Luxate the eyelid with a Des­
marres' forceps, the spatula oí which supports the cutaneuus suríace.
Extirpatiun of a chalazion by the cutaneous route. The spatula oí the Desmarres'

forceps is introduce«d into the superior conjunctival culdesac.

Fic. 397.

Fi€ 368.

made it should nol extcnd bcyond thc limits of the chalazion to prevent the
clcstruction of adjacent meibomian glands.) This incision should extend
throuygh the chalazion.

Stcp 2. The conlents can now be removed ami thc cyst wall completcly de­
stroyed with a chalazion curcl. It is unneccssary to unite the wound edges
with sutures. The space whcre the cha1azion was removed will immediately
fill with blood, but this will soon rcsorb.

TIIE CUTANEOUS ROUTE:
Excessive size of the chalazion calls íor lhis method. Inject the anesthetizing

solution. Make an incision running parallel wjth the margin of the lid cxlcn<ling
down to lhe chalazion (Fig. 398). Dissect it out ol its bed. Curel the bed, il
necessary. Secure hemostasis. Unitc the wound edges oí the skin with a íew
interruptcd Pagenstecher linen sutures.

Blepharospasm
PUNCTIONAL

This is occasioned by contractions of the orbicularis palpebrarum muscle.
lt may be a purely reflex manifestation (conjunctivitis, acute or chronic). The
treatmcnt is rcmova.J. oí the cause. Parti l resection of the orbicularis has been
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rccommendcd by sorne. \Vhcrc narrowing: of thc palpcbral fissurc resultcd, cx­
ternal canlhoplasty (which see) is indicated.

ESSENTJAL
This consists of toni c and clonic contractions oí thc orbicularis muscle such as

is observcd in tic doulourcux. Trcatmcnt consists of rescction of the iníra-orbital
nerve or, ií this fails, intracrnnial rcscction oí the ophthatmic brancb oí the
trigeminus.

Blepharoptosis (Drooping of the Eyelids)

Ptosis ol the ocular muscles through allection ol the nerve supplying the muscle
is caused by an underdcvelopmcnt of the levator muscle, or paralysis. l\Iechanical
ptosis is clue to dragging down ol the upper lid (tumors, trichiasis). The lol­
lowing procedures are uscd to correct thc conditio11, though succcss is not always
attainetl.

I. Excising thc skin to shortcn the lid.
:?, Adv.nncing thc point oí insertion of thc lcvator palpebrac musclc.

­I =--3j,re;1 • y( (. , ,\

moneamos""?
A . ____,,

Fc399. Paralytic ptosis: A. the epidermis is detachd from the cutaneous flap. No
the introduction of 3 suture loops which are passed beneath the musculocutaneous bridge. -'The palp bral-cutaneous flap drawn under the musculoutaneous bridge, is now united to the
occipitofrontalis muscle. Suture the wound in the upper eyelid.

J. Substituting the action ol the lrontalis muscle lor thal ol the levator
palpcbrae supcrioris.

4. Combining the two methods just mentioned.
5. Substituting the action of the superior rectus muscle for that of the levator

palpebrae.

SUTURE OF A CUTANEOUS FLAP PROM THE UPPER EYELID TO THE
FRONTALIS MUSCLE

8t0P '· Put the eyelid on the slretch. Dissect lrom its upper surlace a quad­
rilateral flap with its base direcled downward. Detach the cutaneous suríace
down to the tarsal cartilage (Fig. 399 A).

Step a. Make a horizontal incision extending along the entire length of the
superior border ol the eyelid exposing the fibers ol the lrontalis and corrugator
supercilii muscles.

Step a. Mobilize the bridge of skin between the two openings. The cartilaginous
flap now divested ol skin is sulured to the muscle as shown m the rllustrallon.

Step 4. Unite the edges of the upper and lower cutaneous wounds with inter­
rupted sutures (Fig. 399 B).
Claibornc removes a rectangular-shapcd picce of tarsus ( 1 i to 15 mm. long

ami :? to 3 mm. widc) together with thc conjunctiva. The wounU is closed with
a central suture oí stout thread ancl placement oí two sutures oí finer thread on
cithcr side of it; four lateral stitches are thcn introduced.

Cicatricial Ectropion
WHARTON JONES' OPERATION

Step 1. Make a V-shapcd Jlap, govcrning its sizc by the everted lid, including
the scar tissue ( Fig. 400 A).

Step 2. Extend the convergent incisions downward íorming a Y-shaped flap
which is dissecte<l up in its lower part.

e

Fc. 4oo. A. WHarton Jones' operation for ectropion of the lower eyelid. (V-shaped inci­
sion), B. Ate: mobilization oi the flap, suture of the wound in the form of Y. C. Appearance
of the suture complete.

Step 3. Suture thc lower part vertically in such a manner that thc tension upan
the ectropion is relicved (Fig. 400 B).

Step 4. Suture the upper parts of the margins to !hose of the Y-shaped flap
which has been drawn back (Fig. 400 CJ.

Atonic Ectropion
DIEPPENBACH'S OPERATION

Stcp 1. This consisls of tracing and excising a snrn.11 triang:le, the base of
which is directed upward forming an outward prolongation of the externa)
commissure (l·íg. 401 A).

Step 2. Resect thc exuberant portian oí the free margin of the lower eyelid.
Step 3. Reunite the edges of the denuded triangular surface ns shown in the

illustration (Fig. 401 B).
Step 4. Repair the conjunctiva ami 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 perlormed under local anesthesia, the object being to make the pal­
pebral opening larger.
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. . ·. bl I r ¡ ol blunt-pointcd scissors

)lakc a horiwntal ine1s1on w1th º."~ m~ o a par. mcnl n.nd con·unctivn.
inscrtcd in the conjunctival sac a.nd d1v1de thc canthal hga , J
simuhanrously. The wound mayor may not be sutured.
. A Il
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r. French ~lcthod (sliding flaps).
2, Indian Method (pedicled flaps transposed by torsion or rolation).
3. Italian Method (pedicled flaps from distant parts-arm).
4. Grafting.

Fic. 4o4. A. Exhrp:ition of a small tumor from the lower eyelid. A sliding lbp is wNi.
B. Operation completed.
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DLEPJIAROPLASTY OF TIIE LOWER EYELlD

Stcp 1. i\fakc a tonguc-shapcd incision around the dcíect; rcmo\'e it (Fig.
404 A).

Step z. Make a second similar incísion brginning at thc samc point as thc firsl,
thus crcating a flap which is suturcd inlo the bed lcft by thc cxcised and
írcshcncd dclccl (Fig. 404 D).

DLEPJIAROPLASTY OP TJIE UPPER EYELID

Stcp 1. Dísscct out thc scar; mobilize thc surrounding margins (Fig. 403 A).
Stcp ::z. i\Iobilize thc autoplastic flap.
Step 3. Suture the flap after shaping it, into its propcr place (Fig. 4o4 B).
Step 4. Repair the bed whence the flap was takcn. Drcss the wound.

Frc, 4o3. A. Extirpation of a neoplasm or car from the upper eyelid. B. Transfr the
hito its ncw positiuu. Sumrc in place. Obliterate the denuded area by ;i¡i¡•ro,;irmtin¡¡ thf
borders of the cutancous wound.

Fic. '401, Dic!knbach's opcr:1tion lor :atonit cctropion.

Canthoplasty
Ste r Incise the externa) commissure horizontally írom within outward for

pa~ul 10 to 15 mm. dividing the skin, orbicularis oculi muscle and soít ussues,

to the heme (Fig. 401 A). the incision (Fig.
Stcp ::z. Reunite the conjunctiva at lhe cxtcrnal angle oí

402 Il). . h t" ppcrStep 3. Unite by intcrruptcd sutures oí thc conjunct1va to t e respecuve u
and lower cutaneous wound (Fig. 4o C). . .
Tarsorrhaphy ancl blepharorrhaphy are synonymous terms designating the

shortcning or complete closing of lhe p;ilpcbral ÍlSSUrc which may be parual or
total, temporary or pcnnancnt.

"@%

e "
.@ .€2 .%>

, - Q2. A. -Exlcml.l a:thopl:u.ty. Thc hot!zontal incision divides lhc skin :m~ con-
junct~;;_ 4n. Pbcini:: uf 1hc fin.t thrtt suturC'S to mute thc ncw p:il¡1Cbtocu1.ancous comm1uurc-.
C. Suture rompktcd.

Commcnt Tota.l tarsorrhaphy is objectiom1bte bccausc oí rctcntion of
secretions of the eye and because of thc difficulty of rcopcning thc cxtcrnal
c;mthus. Median tanorrhaphy is more adcquate. . .

Ankyloblepharon significs partial or complete junction of thc cychds,
It may be congcnital or acquired. ... .

Symblcpharon is an adhesive process between the conjunctiva of the
cyeball with that of the cyelid.

Blcpharoplasty
This signi fies repair of deíects oí the eycJicls. For total blepharoplasty the

integrity of lhe conjunctiva and thc fibro-cartilaginous framework of lhe cyelids
· is a sine qua non. Four mclhods are applicable.
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Opcration for Symblepharon
Symblepharon signifies scar íormation l>ctween thc conjunctiva oí thc cyeball

and lhc conjunctiva of the cyclid. Partial symblcpharons are charactcrizcd by
adhesions consL?ting oí single cords whilc complete symblcpharons consist oí ad­
hcsions of broad b:mds which have l>ecn known to complctcly oblitcratc thc
cul-de-sac.

Arlt's proccdurc which is indicatcd whcn not more than a third oí thc cyc
is affettC'd, is pcdormed under coc.,ine analgesia.
Stcp 1. Thc adhcsions may be seizcd wilh a forceps or a suture-tractor may

be used. The :ipex oí thc symb1cpharon is scvcrcd from tbc cornea with
a sharp kniíc; the remaindcr with a blunt curved scissors.

Stcp 'l . The scar-tissuc is dissected from the symb1epharon by two incisions
reachin¡; from the apex to the b.'lSe. The ílap which rcsults is placed in lhe
lid-apcrturc which is lcít aflcr cxcising thc symblcpharon.

Step 3. For mobilization purposes, the borders of the conjunctival wound are
undercut and sutured.

Operations for Trachoma
Trachoma is a condition chn.ractedz.ed by chronic conjunctivitis n.ccom­

panied by an abnormal incrcase in the sizc oí the conjunctiva ::md follicular
formation.

THE USE OP ROLLER FORCllPS IN EXPRESSING TRACHOMA BODIES; KNAPPS TECHNIC
General anesthesia should be uscd.

Stcp 1. Evcn_ the edgc of thc up~r eyclid; grasp it with lhe Knapp's roller.
• foretps (F1g . 405) and pull the hd upward, exposing thc fomix.
Stcp 2. lnscrt onc cylindtr of the rollcr forctp5 into thc upper fornix while the

other cylindcr is madc to roU ovcr the tarsal rcgion o( thc conjunctiva.
Step 3. Iess theblades of the instrument together causing the cylinder to

exert pressure in expressing or "milking" out thc sccrction and gr.mules.
This procedure may be repeated several times until the conjunctivn is smooth ¡
thc_procedure 15 ~racllctd al.so on the conjunc.tiva of thc lower eyelid. Fol•
lowing the expression,apply cold compresses. When theerudation has cea.sed
:,,pply a 2 pcr cent silvtr nitra.te solution daily. '

"E:.&3.2 %.%:
The clamp UStd in lhi.s operntion rescmblcs that of Desmarres' (Fig. 406):

it consists of a metal plate upon which descends a fork o five prongs which ft
anta fenestrac wben t.he mstrument is closed.
Step 1. Lift up the middle of the eyelid with tbe fngers or fora:ps. Introduce

tho right prong oí tho 1nstrummt undor tho lid followod by the Jdt -the fork on the lid by mcans o( lhe ratchcl. Reverse the clamp, th::
posing the conjunctival surface of the lid. The curve of tbe prongs serves as
a gwde Cor thc 1nc~1on. Because of trns ion, lhe tarsus when incised rin
away !rom thc subJacrnt tis.sue. sp gs

Stcp 2. In arder to les.sen the tcnsion when thc conjunctiva is sutur~ to ~'
lid, thc tarsus :md conjunctiva over it are dissected up and the conjuncta
oí the fornix is looscncd. Thc sutures should be about ten mches long,
doublc-arméd, and inscrtcd parallel to the inferior margin of Lhe tarslli,
the middlc stitches being inscrtcd first. Excise the tarsus abo\'e the suture
line ; remove the clamp and continue the suturing.
No blood is lost during this operation and it may be pcrformcd in a short

time {Jo or 15 minutes). It diffcrs írom other mcthods in that thc middle sutures

Fu·... .;o_; Fu:...¡00 F1c. .¡07

ne «« a.a., tah;1z7%./ .ca so»
F1c. ,io;. llccr's knifc.

are placed at a greater distancc from the ciliary area, thus insuring a deepe'
fornix and avoiding tuddng oí the lid in the center.

Opcrations for Pannus: Peridcctomy
This operation consi.sts oí excising t.hc conjunctiva ali around nnd_ ':cr)' et,;:

to the cornea¡ aíter excision the are.1 is cauterized with nitrate of silver.
ves.seis on the cornea are scarified by means oí a Bt."Cr knife (fig. 4o7).

Pcritomy ,
• d"fi . r h bo . . . . th con¡"uncll\'llLS. a mo 1 1cat1on o t e a ve procedure and consists of mcis1ng e "f _
all around the cornea as near the limbus as possible; the larger vessels, ' :\
post'd, are seared with a hot electrode aíter which the eye is cle:msed w1thfi •01boric-acid solulion and drCSSNI. These operations are indicated where sup icHI
ulcers or cornea} vascularity nist (trnchomntous pa.nnus, etc.)
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Operations for Removal of thc Lacrimal Gland
RESECTION OF THE PALPEBRAL PORTION OF LACRIMAL OLAND

Cocaine anesthesia.
Stop , .. Evert the upper lid and draw same up forcibly with forceps; have the

pat ient look down; th_e gland can now be seco. Apply a pledget of cotton
saturated with a solution of adrenalin (1-1ooo) for a minute or so,

Step a. Make an incision over the gland (F ig. 408 A). Hold the wound
O

en
with forceps or strabismus-hook. Free the gland by blunt die _g.{l ·. ' ussectuon, first
above, then below (Fig. 408 B). After the loles are well dissected out, draw
the gland down and cut it off with scissors from the nasal side out. Control
hemorrhage by clamping, styptics or pressure.

3.
~ ,-:'11,~7· y;\\~':.

A ~ ,¡111

Frc. 4a8. A. Resection of palpebral po rtion of lacrimal land. Conjunctival incision. B. Dis­
section of gland almo st completed.

EXCISION OF THE ORDITAL OR SUPERIOR LACRIMAL GLAND
It has been shown that if conditions necessitate the removal 6f 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 capablc oí
lubricating the eyeball.

General anesthesia. Shave the eyebrow.
Step , . i\Iake a curved incision parallel to the outer half oí the orbital borde;

through the skin and subcutaneous tissues down to the periosteum. Do not
carry the incision too far lorward mesially.

Stcp •· Expose the lacrimal gland by drawing the edges oí the wound apart.
Grasp the gland wi th appropriate forceps and remove it by blunt disscction
and delica te scissors.

Step 3. Liga te the lacrimal artery; suture the tarso-orbi tal fascia with calgut.
Step 4. Close the skin with Pagenstecher linen.

Probing the Lacrimo-Nasal Duct

In the prcsencc oí a stric turc of the canaliculus or nasal duct, an attempt at
dilatation with a probe introduced into the canaliculus and nasal duct may be
lollowed by success (Fig. 409). To elimina te the pain incident to the procedure
a few drops oí novocnine solution are instillcd into the culdesac and lacrimal sac
In probing, caution should be exercised not to penetrate thc lacrimal bonc ar the
wall oí tbe sac or duct during the manipulations .

Incising a Canaliculus or Lacrimal Duct
This proccdurc is indicatcd in sorne form oí stric turc, displaced puncta

lacrimal ia and dacryocystitis. It is contraindica tcd as a prcliminary procedurc
to probing thc lacrimal duct unless abso lutely necessary. Its ben efits are tcm­
porary. Gas or loca l ancsthesia should be used. Weber's or Agnew's canaliculus
knifc is well adapted lor the purposc .
Stop , . Evert the lower cyelid.
Step •· Introduce the knifc into thc punctum in a vertica l direction. (Fig.

41o A.) Put the lid on the stretch away from the tcndo oculi and hold in
slight cversion. Introduce the knifc in such a manner that its cutting edge
is directed upward and backward so that thc incision will come in contact
with the conjunctiva oí the globe when the lid is released. Be surc that the
cnd oí the knifc is in contact with the conjunctiva of the globc when the lid
is rel eased; also that the end of thc knife is in contact with the interior oí
thc nasal wall oí" the sac-then
the incision should be made. ( F ig.
41o B.)

Step 3. Ater the incision is made,
introduce a probc of appropriatc
size and leave it there for a ícw
minutes.

Dilate the channel lor lour
or five days and continue ca the­
teriza tion for as long as is deemed
necessary. (F ig. 410 C.) Inci­
sions may be madc in other direc ­
tions and into the nasal duct as
shown in the illustrations. (Fig.
41o D.)

Fc. 4o9. Introduction of conical stylet into
Note. The canaliculus should the inferior fachrym,:,.I ¡mnctum.

nevcr be cut unless it cannot be
opened by meaos of blunt probes; cutting renders it funct ionless.

Extirpation of the Lacrimal Sac

Anesthcsia. General or loca l. Thc superficial injcc tion of the analgesizing
solution is made under the skin along the anterior crest oí the lacrimal groove.
The deep injection into the tissucs is madc by introducing the hypodermic needle
4 mm. above thc inncr canthus and carrying thc point of the needle straight back
lo the tissues above the dome oí the sac. In usual cases the nccdle should be
inserted about 6 mm. (¼ in.) cntcring thc skin al a point where the lower border
of the orbit and the uppcr anterior portian oí the lacrimal bone join, and following
a downward, backward and inward path to penetra.te thc ncck oí thc lacrimal sac.
\Vhen thc anesthetizing solution is forccd into the.sac it gcncrally causes the fluid
already in the cavity to cnter the canaliculus along with the ancsthetic. Further
injcctions are unncccssary as thc solution already injectel is sufficient to bleach
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Fi. 4ro. Incisi ng a canaliculus or lacrimal dut: I, Weber'« knife has been intro duccd
into the sac, the arrow inlicates the arc of rotation; A. Appearane of completed incision o
the inferior canal aíter cicatrization,

Step s. Incise the deep fascia behind the stump oí the can thal ligament exposi ng
the front wall oí the lacrimal sac which is more Oabby and oí a different color
than the tough fascia surrounding it.

Step 6. Scparate the íascia along the anterior crcst oí the lacrimal groove. (The
incisions in thc orbicularis muscle and the deep fasci a should fall immedi­
ately behind the firs t incision and be oí the same length; complete exposure
oí thc sac facilita.tes extirpation.)

Step 7. Dissect the dccp íascia from the sac-wall with a mouse-tooth forceps and
scissors; extend the dissection to the pos terior crest oí the lacrimal groove.

Step 8. Dissect the sac from the perios teum with the aid oí lorceps and scisso rs
and extend the dissection from the dome oí the sac to the mouth oí the duct.
After cutting the connec tive-tissucs at the dome and grasping the upper part
oí the sac wall, drawing it gently out oí its bed, the adhesions along the pos­
terior crest are divided with scissors.

Step 9. While drawing the sac upward, tbe mouth oí the duct is dividcd with
st:issors as far down as possible. Curetting and probing are unnecessary if
the sac has been entirely removed. Irrigate with boric acid so1ution or swab
with weak tincture of iodinc.

Step 10. With fine ca tgut, suture firs t the ligament, then the skin so that the
temporal flap is slightly elevated to prevent ecliopion and proptosis oí the
lower lid which is likely to lollow.
Comment. The Toti-Mosher operation fer chronic dacryocystitis con­

sists of approaching the lacrimal sac through an external incision and
creating a communica tion between the sac and nasal cavity. This can also
be accomplished byWest's operation, the approach being from the inside
of the nose.

OPERATIONS ON THE CORNEA
Wounds of the Cornea

Ordinary wounds without prolapse oí the iris rcquire no suture. In prolopse
oí the iris, snip off the hemiatcd portion. Apply dress ings after clos ing the
lid. Suture oí the sclera is accomplisbed with a fine curved need le and oo ca tgut.
The sutures are interruptcd and ticd lightly. Do not pass the nced le through
the entire thickness oí the sclera-only the conjunctiva and superficial layers oí
the cornea are suturcd. In injury to the pos terior chamber Lejars recommends
us ing a nccdle on each end oí the ca tgut sutures, both entering tbe wound from
within outward. Give a guarded prognos is.

Paracentesis of the Cornea
Retract the lids with a speculum. Steady the eye. Insert a von Graefe

kniíe or a paracentesis nccdle al the lower end oí the vertica l meridian oí the
cornea; the instrument is withdrawn slow1y as soon as it enters the anterior
chamber oí the eye. lf ncccssa ry, the iris is replaced and the eye dressed .

Guthrie-Saemisch's Operation for Corneal Uleer
KERATOTOMY

This operation is perlormcd to avoid destruction of the cornea. Steady the
eye with fxation forceps. Hold tbe lids apart with a speculum. Inserta v. Gra efe
knife on the temporal surface of thc horizontal meridian oí the cornea. By
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Fc. 4to (continued). Incising a canaliculus or lacrimal duct: C. catheterizing the masal
duct with Bowman's sound. The sound is introduced into the lachrymal canal until it comes in4o
contact with the wall of the lachrymal sac. lts free end is then raised so _as to_point in the
direction oí the nasal duct; D. operation for striture of the nasal duct, with Silling's kniíe.The Blade of the knife, the extremity of which is blunt, is introduced horizontally _as far as the
internal wall of the lacrimal ac. It is then raised, as in using Bowman's sound , till it takes the
direction of the nasal duct,

Step 2. Wi th a tooth lorccps and scissors detach the skin from the canthal
ligament and the adjoining orbicuJaris muscle; introduce a Müller's speculum.

Step 3. Expose the can thal ligament by making an incision para llel to its fibers
on the upper and lower borders .

Step 4. Incisc thc canthal ligament backward and inward about :z mm. írom its
nasal extremity ; separat e the orbi cularis 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 cxposed.

and anesthetize the canaliculi, the mouth oí thc nasal duct, the sac wal l and ad­
jaccnt 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 ligamcnt and
3 mm. to thc nasal side of the inner canthus and ending at the mouth oí thc
duct.



SU!tGERY OF THE HEAD AND NECK
. . h R ve all afíected tis.sue. Irrigatc

drawinit oatoara i sin divide he ul 2];]' .aoeratise compi cniions
the eye with warm salt-solution. Dress. r . the hope of saving an
sometimes follow this procedure. It is performed on y m ' ,.. •
eye that might otherwise be lost.

KERATECTOMY
KNAPP'S OPltRATION FOR STAPHYLOMA • • • •

Dulging oí thc cornea is often occasioned by penetrating (knife) injuries,
1 . •te ami rcsulls in total blindness.

ophthalmia neonatorum, ·• • · h, . . 1 · J, oí the vcrtic:11 mcridianSt I. Place a mattress-Ike suture on t e n.1sa su e
, aether on he temporal side of the eye.

• . he e ·e with a fixation forceps. Introduce a Urer kn1íc at thc
sep a. Sta%%,",, ¡¡, rizont al meridian; hold it tlat and carry it downwardtcmpora cm o · •

F1c. 411. P3rarrnlr,ii ol tlu: 30\trior d13mbrr: A: \'011 Gr.idee.'• •
1
·.o;fr tr:rnsfixin.:: ib,: luwcr

part oí the anterior clambr, B, fxation forceps, lid retractor.

and outward along the base of the staphyloma mntil half ~í it is disscctcd_:
grasp the detached part with a mouse-tooth forceps, draw it upward and di­
vide it with scissors along its upper at tachment in accordance with the dis­
scction m:ide bclow. The lens ancl vitreous may not always be saved.

Step 3. Tie the mattress-like sutures.
This operat ion is performed principally for esthetic reasons. The surgcon

has the choice of removing the eye or excision of the staphyloma. Bccr
recommends leaving the wound open and the eyc drcsscd.

Transp!antation of thc Cornea •
The transplant is usually obtained froman eye that has just been removed.

Many oí thesecorneas unite with the surrounding structures satisfactori ly. 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 cornea! transplanlation.

In part ial keratoplasty the Descement membrane and the posterior lrans­
parent layer oi the cornea are omitted. In total keratoplasty the entire thickness
of the cornea is uscd.
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OPERATIONS ON THE SCLERA

Paracentesis of the Sclcra

This is indicated in detachment of the retina; the subretinal fluid is wt4.
drawn.
Step 1. Novocainize the eye: draw back the eyelid and steady the eyeball L

fixation forceps; draw a portion of the conjunctiva to one side with a fon, ,
ami scc to it that the puncturc pomt w1ll not be madc dircctly over th.tt
in the sclera. (Fig. 4mu.)

Stcp 2, Jnscrt a von Graefe knife into the sclera and choroid withdrawing it
that thc sclcral flbcrs are scparated.

s°%e
Fc. 412 Fe 43

F ic 41z. Suturing a wound of the lera. Not e that two nedles are ued. Ob«ere tlat
once end of the suture has just passed throu,zh the conjuntiva and oter layer of the lera
from within outward.
F i.. 43. Anterior lerotomy . The von Grafe knife is maipulated in «ch a munrer is tu

lave a superficial sclerotic bridge.

Step 3. Insert a c.1taract knife to thc 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 rcmain in bed for several days.

Wounds of thc Sclcra
\Vounds of the sclera are repaircd by suture as shown in Fig. 412.

Anterior Sclcrotomy
This opcration is pcríormcd to relieve tcnsion within thc cye. A fil lm ng

scar is created in thc anterior chambcr oí the eye which will permit lhe escape oí
aqueous humor.
Step 1. U'se a narrow bladcd von Grade kniíe. With its edge directed upw3rd,

penetrate at a point r mm. oulsiclc the margin oí thc superior-exttnul
quadra.nt of thc cornea entering thc anterior chamber and emerging at a
point direclly oppositc thc point of entrance (Fig. 413).

...4.%%.2.24:1±.3%± 2 22.2/%
reduced ; appearance of the artificial pupil.

ohcn; howcver, it is a matter oí choice and judgmcnt to be decided in individual
cases.

to according to their dcnsity as soít, hard and Huid. Tbere may be eithcr a com­
plcte or partial covering of thc lens. Thc conditiou may be stationary or pro­
ressive.

In cxtracting thc lens aílectcd in cataract a linear incision is made with a
kcratomc ora. flap incision is madc with a v. Graeíe kniíe. In thc case oí simple
extraction the lcns is removed wilhout rcmoving thc iris; in other instances a por­
tian of the iris is removed with the lens. The combined procedure is u.sed more
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ASPIRATION FOR SOFT CATARACT
Soh, non-nudeate cataracts oí young subjects and recent trauma.tic cat:i.r3cl!

may be evacuatcd by aspiration. Use a hypodermic syringe having a canula
about I mm. in calíber. Plunge it into the crystallinc lens, the needle takin
an oblique direction.

Simple Extraction of the Lcns for Cataract in lts Capsule
EXTRA.CAPSULAR EXTRACTION FOR SBNIL& CATARACT

A prcliminary iridectomy as descrihed above may be done sorne "~k_s or
months before the CJ.taract is removed. Preliminary resectlon of tbe Iris (mdec•
tomy) simplifies tbe procedure.
Step r. Cocaine analgesia. Introduce an eye speculum. Fl the eye with prop

forceps. Grasp the conjunctiva below the transverse diameter of tbe comen.
Ask thepatient to Jook downward. Introduce a. v. Gradt k.n.ift: at tht juncÚOJI
of the corneawith the sclera. Pass it horizontally acros the anterior cbJ.mbcr
oí the eye a.nd allow it to emerge at an eract point opposite that it entered­
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Stcp 2. Wi1h a Stt--sa.w motion of the knife, the superior sclcro-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 thc sclera. Oftcn,

iridectomy is performe<l immcdiately following this operation which is rcndered
much easier due to the softer globc resulting írom thc escape of vitrcous. Thc
benefit derived from this operation is only temporary.

Sclercctomy and ScJerccto-Iridcctomy
Sclercctomy is occasionally indica.tcd whcre the tension is incrca.scd at intcr­

vals, caused by chronic glaucoma; sclcreclo-iridectomy is used in instanccs oí
chronic glaucoma whcre thc increascd tension is constant. A partially closcd in­
cision is made with the object of creating a cystoid filtcring cicatrix, thus dimin­
ishing tension. Sclercctomy consists oí excision oí part oí the sclera.; in sclcrecto•
iridectomy, sclerectomy is followed by an iridectomy.

Trephining of the Sclcra
This is use<l in glaucoma and is accomplished by inscrting a trcphine on thc

limbus, creating an aperaturc in the sclero--corncal line far filtration purposes.

OPERATIONS ON THE IRIS
Injury to thc Iris

The iris is rarely injured without injury to the crystalline lens. A hernia oí
the iris through the corneal wound usually results. I there is no inflammation,
an attempt should be made to rtplace thc iris¡ resec:tion oí the protruding iris
is usually done.

Iridec.tomy
Local or general anesthesia may be used. The procedure consists of incising

the anterior cbamber oí the eyc, usually through the sclera but occasionally
through the cornea (Fig. 414A); the iris is graspcd with a. forceps which is intro­
duced through this opening, drawn out and severed (Fig. 414B , C, and D).

This operation is done for the purpose of forming an artificial pupil, far
diminishing inlra-ocular tension and as an accessory to the operation for cataract.

In adhes.ions of the iris an attempt may be made to destroy these with thc
help of a proptrly constructcd instrument introduced through a small incision
in the corea. This, however, is usually unsuccessíul.

Iridotomy
lnsert a scissors through an incision in the cornea, one blade r:ntering in front,

theother behind the iris. The blades oí the scissors are brought together dividing
the inoer pcripheral side opposite the cornea.

Extnction of the CrystalHne Lens !or Cataract
An opacity of the crystalline lens is spokcn oí as cataract. Structurnlly,

three kinds of cataract are recogniz.ed, (a) lenticular, (b) capsular and (c) cap­
sulo-lenticular. TMey may be cither primary or secondary. Tbey are referred



a flap is thus produced as shown in thc illustration. Fig. 415A.) A his
juncture, aqucous humor escapes and oítcn a herniation oí thc iris takes
place.

Step a. An adequate sharp pointed instrument is introduced, taking care +p
so doing that no injury is inflicted to the ms, and the capsule oí thc cat
is torn open. \Vhcn this is effectually accomplished the lcns projects int~r~~c
anterior chamber. Remove the forceps which steady the eye (Fig. 4B).

Step 3. This step consists in extracting the lens. Have the patient look down­
ward. Depress the upper lip of the incision with the curet (Fig. 41gC)
whi le pressure is being exerted with a blunt instrument from below upwards,
thus the lens is dislodged. Should d1fficult1cs m d1slodging the lens be en­
countered al this stagc oí thc operativc proccdurc do an iridectomy. When
thc Jcns has bccn removed, take away the retractor; have the patient close
the eye.

Step 4. I there be rcmaining cortical fragments, express these gently int o the
anterior chambcr of the eye by íriction on the lower segment of the globe
whence they are brought out with appropriatc forccps. '

zonule break at the top of the lens near the incision the lens will be dclivcred
in thc upright posltion but ií the zonular fibers bclow break first, the lens wi11
turn over and the lower edge of the lcns wi ll present first (Fig. 416). The latter
is the best method.

TRACTION METHOD
Forceps Operation. The lens capsule is grasped with a toothless !orceps

and by gentle traction the lens is exlracted from the eye (Fig. 4174 and B).
Vacuum Opcration. A vacuum cup is placed over thc anterior capsule oí

the lens; a vacuum is created by means oí a vacuum pump (being connected to
the cup by means of a rubber hose) and the cataract is extractecl by a gentle pull
oí the cup, eithcr liíting the lcns out oí the eye in thc upright position or by
tumbling.

Combincd Traction and Expression Method. This method is employed
to the best advantage. Either the capsule íorceps or the vacuum cup is used far
traction and a Smith hook or Nugent's utility íorccps is used for expression
(Fig. 418).

Fa j16. Intracapsular extraction. Lower edge is presented frst due to breaking oí zonular
fibers. (V'ait.)
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Opcrativc Accidcnts

(a) \Vounds of the iris, if small, need be oí no conccrn.
(b) Luxation of the lcns into thc vitreous, dcmands immcdiatc iridcclomy and

rcmoval of the lens . If the quantity of escapcd vitrcous is one-third oí its total,
the condition is not considcred irremediable.

(e) Locking o! the iris should be remedied by resecting it al the first dressing.

Intracapsular Extrnctions
EXPRESSJON OR SMITHINDIAN METHOD

Corneal Incision. Iridectomy. Pressure on lower limlms with Smith cxpres­
sion hook dislocates the lens by breaking lhc 1.onular fibers. H thc fibcrs ar the
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Fa, 413. Operation for cataract: A. Extraction by small superior fa. Incision of the

cornea. B. Incision of the capsule with cystotome. C. Extraction of the crystalline lens. Te
upper lip of the incision is depressed with a blunt curet, while the forceps acts from bel
upwards for expulsion of the lens,

Step 5. Reduce the iris with a spatula. Doyen, at this stage o! the operation,
dirccted thc patienl to close the eyelid gently. A lampon of cotton is soaked
in icc-cold boric acid solution and applied to the closed lid. This is to pro­
duce prompt contraction oí the iris and to diminish the risk of "entanglement
oí thc wound." Befare applying thc cold tampon, warn the patient to remain
perfectly still to !rustrate brusque movemcnts o! the eyelid.

Step 6. Instill 1 :200 eserine salicylate into the conjunctival sac. See that the
corneal flap is properly coapted. Delicate squarcs o! fine absorben! cotton
soaked in boric acid solution are applied over the closed eyelid; over Ibis
place an oil-silk dressing and over all a voluminous dressing. The opposite
eye is also permitted lo remain covered with a bandage applied prior to the
operation.
Commcnt. Change thc dressings in a dark room when called for-­

usually about the fourth day. Boric acid dressings are used the following
day. The paticnt should remain in a darkened room until ali conjunctival
irritation has receded. He should wear smoked glasses and avoid winds and
drafts. Propcr glasses should be fitted after 6 ar 8 wccks.
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Interna( (Open Method)
TENOTOMY OP THE RECTUS WUSCLES (OPENETHOD)

Step 1. Expose the muscle to be divided through an incision in the conjunctiva
made with a strabismus scissors (Fig. 419).

Step a. 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 o! the muscle (Fig. 4,oA and Il).
Irrigate the eye with boric-acid solution and examine it lo determine the de­

gree of correction accomplished. If under-corrected e:rpose otber muscle fibers

scissors in dividing the tendon in order to avoid injury to the sclera. Suture the
retracting end o! the severed muscle lo the sclera if it draws back too far. The
eyeball may protrude from Trnon's capsule if incised too íreely.

FIc. 420 A. Tenotomy of the tendon of the interna!l rectus musle; the tendon of the in­
terral recuas muscle is raised on a blunt hook. Division of the subconjunctival aponeurotic
expansion of the tendon, B, Completion of operation,

This operation is superior to subconjunctival tenotomy. Hemorrhage is
chccked by thc adrenalin contained in the novocaine solution. Use a dull-pointed

Fic. 418 Fic. 419
The forceps bein used as an cxprcssion instrument lo aid in the delivery of the lens.

Frn. 419. Wc!ltcott's str3bismus .:rnd general purpo.!,e scusors.

with the stra.bismus hook and divide them. H over-corrected insert a suture into
Tenon's capsule, the muscle and the episcleral tissues thus shortening the muscle
slightly. When the dcsired correction is accomplished the wound is sutured and
the eye dressed.

Fc. 417.

0BN

Fe.«zA. F,3?],ao e
A. The lens capsule is grasped with a toothlu s forccps :and i;cnll> c.

cyc (:aftc-r Nugcnt). .
FIc. 417. B. Same as preceding.

by strengthening an opposing muscle by advanccment oí its insertion or resection
o! a portien o! the muscle.

In advancement the tendon is divided and its insertion carried forward from
its normal position toward the cornea. Numerous methods have been described­
the aim of ali advancement operations is to increase the power o! a comparauvely
weak muscle.

OPERATIONS ON THE OCULAR MUSCLES

Tbese operations have íor their object to incrcase, decrcase or modiíy muscle­
íunctions . H an increase is dcsired the muscle is shortened or advanced; if a
decrease, it is set back either by tcnotomy or rccess ion. Lateral displacement
o! the muscle insertions is used to correct any defect regarding the direction o!
the musclc-pull.

Strabismus (squint) may be either convergen! or divergen! depending in
which direction thc eyeball turns-in or out; the former is usually the more com­
mon type, particularly in chilclrcn. The underlying principies íor the corrcction
o! strabismus rests on the (a) weakening oí the rectus muscle by tenotomy; (b)
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EXTERNAL RECTOS
Tenotomy of the externa! rectus is done irt thc samc manner, o~ly it i; ~lit~ly

es ateo os seos ar«e y ato w si« o 0p,2%,"%,","",",
rccti musdes, but in this instancc the proccdure is more difücu t g. 4 '
and C).

Recession Operation with Control-Suture
NUGENT'S OPERATION

et s a4o«tan-no ter«sote99%,",27,""""";
si a onuot so«neist as de ay2ch,2", !ar­
muscle on the secon d or thir d postoperative days. This p
ing better results in a látgcr percentage oíe.ses .

Cocaine or novocaine anesthesia (Figs, 4zz4 and B).

.•• 2±.3%2./%2.
afer the tendan has ben divided the sutures are passed throupgh the c onjun t iv a lose to the
corneal margin; C. the suturing is nearly completed.

Step 1. Make a \'crtical conjunctival indsion ro mm. long directly over the at­
tachment of the strong muscle (Fig. 42zC).

Step 2. Pick up the capsule of Tenon and incise it with scissors just above an d
below the attachmcnt oí the musclc.

Step 3. Pass a strabismus hook undcr the musde (Fig. 421D).
Step 4. Secure the muscle in the clamp and cut off the tendon.
Step 5. Wh ile the muscle is still on the clamp, place a double anned silk suture

through thc musdc, capsule of Tenon and conjunctiva, 2 mm. apart near thc
ccntcr of the muscle ftom behind íorward. 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 cuttcndon stump írom behind forward indud­
ing the conjunctiva (Fig. 4nE); Conn a surgeon's knot.

Note. Thcrc should now be :m overcorrcction; ií this does not produce it,
therc should be some fo rm of advancemcnt operation performed on thc opposite
muscle, The surgeon's knot is now tightened suficiently to straightcn the eye and
thc long ends oí the suture are fo.stcncd on the forehead with a piece of surgeon 's
adhesive (Fig. 4:3). The conjunctiva is now sutured (Fig. 432E, F). The capsule
of Tenon must be lcít free, The next day if there is an over- or undercorrcction, the
surgeon's knot can be tig:htened or loosc.ncd. No cye-patchcs are uscd but thc
patient must wear proper correcting lenses instead.
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Ft, 422. Recession operation with control suture (afer Nuent). A. ad D, Ijetins fss:.a:7% ter'r

is sutured and caps ule of Tenon left free.
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Enucleation of the Eyebalt

This operation consists oí completely cxcising the eyeball írom Tcnon's cap­
sule and is indicatcd in cases of malignancies, conditions threatcning the sight oí
the opposite eye and incurable los.s oí vision accompanied by much pain and in
irremediable damage the result of trauma.

Step 3. Force the globe oí the cye forward by traction. Pass the blades of the
dissccting scissors behind the globe; divide the optic nerve at its ocu1ar ex­
tremity (Fig. 4248). This will permit the eye to come freely íorward.

Step 4. Dissect and divide the tendons oí the superior muscles as close to the
sclerotic as possible. Divide the inferior muscles and conjunctiva belowr the
cornea, Free all furth er attachments (Fig. 424C).

Step 5. Tampon and arrest all bleeding. Suturing oí the conjunctiva is optional.
Drcss the wound claily until il is healed.
Modified Enildeation Operations. Thcre are a number oí variations o{

this procedure.
(a) Evisceration; this consists oí dissecting the rontents of the eyeb:ill and

leaving behind·the sclera with its connecting muscles;
(b) Operations whcre, following enudcation, an artificial eye is plactd in

Tenon's capsule or into the sclera following evisceration.
The introduction oí adipose tissue into the cavity after removin g the eyebal l

has been used effectually; the abd omen or thigh usually furn ishes the fat. No
doubt sorne o{ thc íat is absorbed, but enough adipose tissue remains for a good
stump.

BARRAQUEZ-LAUBER METHOD
As each rectus muscle is severed during the proccss oí cnucleation, a mattress­

suture oí catgut is placed in each end with the loop within. A fat-transplant IS
placed in Tcnon's capsule, spaced so as not to overfill it, tbe ends of the íour
recti muscles being brought together over it in the form oí a cross. Tenon's cap­
sule is joined over the muscles with c:atgut-sutures and the colljunctival borders
are sutured with silk.

Evisceration of the Eycball Followed by Insertion of an Artificial
Globe Within the Scleral Sac (Mutes' Operation)

After the eyeball is removed in the usual manner, a hollow globe is placed
in the scleral sac and thc sclcra and conjunctiva are sutured over it. Later {about
ro to 14 days alter operation), a cup-shaped artificial eye is placed between U
conjunctiva ancl the eyelids. This must be carefully fittcd into the cav1ty ~ 115

not to injure the conjunctiva causing granulation and scar tissue formauon.
The conjunctiva ami lacrimal sac should be scrutinized if the artificial eye seems
to cause pain. An iníectcd lacrimal sac should be treated or removed; in cases
of inílamcd conjunctiva, do not remove the eye until the conjunctivitis is ured
Granulation tissue-should be ablated with a scissors, followed by cau1er1zauon
with a lunar c:austic pencil. Excessi\'e contraction of scar-tissue somctimes ren·
ders the retaining of an artificial eye impo ssi ble. This condition usually follo
injury to the conjunctiva or an improperly períonned enucleation. In cases.ºh
complete oblitcration oí the conjunctival culdesac a new one is formed I
skin grafts. The restoration oí cye sockets by this method i5 diíticult 110d not
always satisíactory espccially if the Jevator palpebrae superioris is injured or a
new upper culdesac has to be made.



Point« oí bloekin ,g an d areas of injctions oí anesthetizine fluid in operations of theo,

When frequent examinations of the bronchi and esophaus become necessary,
patients frequently request that no anesthesia be iven.

TAMPON OF NASAL CAVITIES FOR NASAL HEMORRHAGE

In at tempting to check bleeding from the nose, simple measures should frst
be given preference. 'There are certain dangers connected with nasal tamponadc,

viz.: injury to thc intranasal structurcs; sepsis introduccd into the nasal ca vi tics
or acccssory sinuscs, ami in some cases into the Eustachian tubes and middle ear.

Determine whcthcr thc hemorrhage issues írom (a) a capillary or tclangiec­
tatic vessel or (b) whether a systcmic condition is the causative factor.

Arnong the simple measures which may be rncntioned are: a spray oí adrcnalin
solution 1 :1000 projectcd into the nostril or applied to the blccding point with a
cotton-covcred applicator; a picce oí ice pressed against either ala oí the nose
and another piece pressed against the neck. (Hot saline solutions may some­
times check thc blccding.) \Vhen the blccding-point is located, exert direct
prcssure against it.

\Vhen ali simple measures fail, tamponade of thc nasal cavities is rcsorted to.
(a) Tamponing the Anterior Nares. Pack the nostril with strips of stcrile

or medicatcd gauzc (aclrenalin, tincture oí benzoin compound, etc.) through a
nasal speculum, The tampon should be introduccd back oí thc bleeding point;
othcrwise the oozing will continue into the nasopharynx.

Bernay's comprcssed cotton sponges are oítcn useíul. They are introduccd
into the nostril and fed sterile sal ine solution through a medicine dropper until
the sponge swells suficiently to comprcss lhe nasal walls ancl fil! thc noslril, thus
causing thc arrest of the bleeding.
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CHAPTER 16

SURGERY OF THE NOSE

RHINOPLASTICS

LOCAL ANESTHESIA FOR NOSE OPERATIONS

Shrinking Solution

This is made up of 1 per cent of cocaine hydrochloride; to each ounce of thi
solution is added sixty drops of 1 :1ooo epinephrine solution. The sol+:. , "
potent ami must be used with caution. Iution is very

As a rule, the turbinate tissue will shrink clown in a fcw minutes aítcr a small
amount has been sprayed into the nostril . This íacilitalcs a thorou ,h exa - . '
tion of thc nasal chambers owing to the contraction oí the tiss f ·' mma­
cocaine-epinephrine. sues produced by thc

Block Ancsthcsia
The points of inj ection are indicatecl in Fig. 425.

Prcparing the Nasal Chambcrs for Operation with Cocaine

Combine z drams of a 1o per cent solution oí cocaine with ± drams of 1:1ooo
epinephrine, Anesthesia should take place 5 or 1o minutes after this has been
applied with cotton pledgets. Two pledgets about 3 inches long ancl a hall inch
widc are uscd for each side of the nosc, onc insertcd as far up in the nosc as possiblc
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
far a few mmutcs and then expectoratcd. This is repeated twicc within 5 minutes.

COCAINIZATION OF THE LARYNX FOR DIRECT EXAMINATION

First cocainize the pharynx as above; with a laryngeal applicator paint thc
root of the tongue with a mixture oí 2o per cent cocaine nnd ndrenalin. Th
epiglottis is then covered with the cocaine on the applicator and the applicato,
passecl into each pyriform sinus. This is done with the aid oí a laryngeat mirror.
Next, the solution is app1icd to the arytcnoids, vocal cords and interior oí the
larynx by _mcans ol the applicalor.

COCAINE ANESTHESIA FOR DRONCHOSCOPY AND ESOPHAGOSCOPY
Cocninizing the phnrynx suílices in cases of esophagoscopy. The larynx is

anesthetized as described above in cases of bronchoscopy. (lmpcratori aclviscs
spraying a small nmount oí 10 pcr cent solution when the bronchoscope is inserted
jus t befare ils beak renchcs the carinn trachcae.) One ce. oí I pcr cent cocaine
is dropped hetween the vocal cords into the trachea.,

Anesthcsia is unnecessary for chi ldren under five years of age. General
ancsthcsia may be ernploycd for those between the ages of fve and fifteen who
are diíficult to handlc.
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Packing the Posterior Nares by Postnasal Tampon
This proccdurc is done without ancsthcsia as local application is valuelcss in

the presence of extensive bleeding. Insert a small solt rubbcr cathctcr into thc
nostril. This will be sccn in thc pharynx, coming down behind thc palatc. Grasp ·
thc cnd with a hemostat and bring it through thc mouth. This is rcpcated on
the other side. A poslnasal tampon consists of a rol! ol gauzc or collon oí a slze
that will fil into the poslnasal space. Attachcd to the ccnlcr are three linen
strings about nine inches long. Two of these are atlachcd to thc projccting
cathetcrs. (Fig. 426A.) The nasal cnds ol the calhcters are pulled forward, draw­
ing thc poslnasal lampon into the nasopharynx; the finger is uscd to wedge the
pack frmly into thc nasopharyngeal spacc. The third string is brought out of
the mouth and attachcd loosely to the cheek with adhesive. The purpose of
this string is lo facilitate the removal of the tampon.

The anterior nares is then packcd with small strips oí vaselinc gauzc, which
are placed firmly against thc postnasal tampon. (Fig. 4268.) While the anterior
packing is bcing done the strings holding the postnasal tampon should be held
taut by an ass istant. When the anterior nares is packed suíficicntly to control
thc blceding, the strings should be tied togelhcr, with a small strip of gauze to
protect thc columella.

The tampon should not be lelt in place longcr than 48 hours, as thcre is a
grave danger oí causing an acule otitis media or an acule purulent sinusitis. If
blecding occurs upon removing thc tampon a frcsh one should be inscrted.

PLASTIC SURGERY
Historical Notes. Rcpair oí 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 wi th plastic procedures, Tagliacozzi, in 1597,
paved the way to íurther endeavors which while dormant íor sorne centunes was re­
sumed enthusiastically toward the end of the eipghteenth century. Dielfenbach of the
moderns did much pioneer work in this field. He was first to attempt to substitute,
by plastic means, an entire nose. He úsed only the skin from the forehead or
arm to accomplish that end. Contraction of the tissues marred the final result.
Two important factors were Jacking in Dicffenbacb 's procedure: First, a lining for
the interior oí the nose and second a support for the tegumentary appendage. Ef­
forts to accomplish the first were made by Dieffenbach, Dilpech, von Langenbeck
and Lapat. Supports made of metals (gold, platinum and lead) were no: sat1
factory. Leisnick was successful in 1877 in implanting a support made of light
ambcr in a case oí saddlenose The crcdit oí attempting to create flaps of skm and
periosteum belongs to von Langenbeck. These were not successful. It was Ollier
who, in 186r supported the skin, periosteal-flap wi th bone. Following Ollier's adviceon Langenbeck elaborated the method. Kónig, in 1886, made much progress with
his operatíon by using skin, periostfum and bone-flap taken from lhe forehead. A
host oí observers followcd with contributions as the decades rolled on; among these
the íollowing íorm a partial list: Rosenstein,Carpeie, Bozer, Dubois, Leis, v. Graeíc,
Balfour,Warren, Roux, Blandin, Serre, Jobert, Joseph, Post, Pancoast, Buck, Roberts,
Prince Israel, Nélaton, Keegan, Roe, Kolle, Reverdin, Smi th, Krause, Thiersch,
Gersury, Lexer, Carl Bcck oí New York and many others,

TOTAL RHINOPLASTY
may be dividcd into the following fve surgical groups:

1. The Indian Method (Flap lrom thc Forcheacl).
2. The French Method (Flap lrom the Check).
3. The Italian (Tagliacotian) Method (Flp from the Arm).

4. The Finger Method.
s. The German Method (Flap from the Chcst).

The lndian Method
KEEGAN'S OPERATION

This procedure is advocate<l in cases whcrc the nasal cartilages, alae, septum
and columnac cannot be saved but in which thc bones of the nose and the skin
covcring them are in sound condition.
Step 1. \Vith a pcncil outline a flap on the forehead, the size and shape of which

corresponds with the area oí tissuc to be rcplaced. In arder to avoid includ­
ing any of the scalp, the flap must be takcn diagonally across thc forchcacl,
not vcrtically. Thc pcdiclc is allachcd to thc interna! angle of the orbit and
great care should be cxcrcised that the angular artery, which nourishes the
flap, is not injurcd. (Fig. 427A.)

FiG. 426 . A. Plugging of nasal fossae for epistaxis. Tampo n 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 al a point a little outside the roots oí thc alac oí
thc nose, cxtending upward to two poinls about ¾ in. apart. A horizontal
incision is now made slightly above the border oí the defect, from the center
oí which incision another perpendicular incision is made, reaching down­
ward to where the nasal bones are joined by the cartilages. Thus two qua<l­
rangular Jlaps are íormed: thesc are placed in such a position thnt the nasal
cavity is lined by theír skin surfaces; the remaining edges of thc clefoct are
now freshened. (Fig. 427B.)

It will now be seen that the triangular pieces overlap when the flaps are
folcled 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 oí the triangular pieces
into the wound, in this manner making a septum and columna.
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Step a. The outline-incision of tite _flap is n~\\ ~~"•d irom thc forch.cad ami
not through the periosteum. I he flap 15 dt_t,1c ll. . - 'bl The hctos«t 4osoo«r de o« sis le mm""";Dpni. ano íe
that the hinge has been made oblique, being higher o
other, makesthe twisting much easier. re lo"ether the inferior

Stcp ◄· Thc twn raw surfaccs TJO\\' 11~ appo5cd, Sutu i"n TI • art of
arios ot he u ns«drag otor nas1 is» ad he toread "",'{ aa
0tw toso«t or ir rwro«is"","""h atea was
column,1 wluch was pn·\·101isly prcpared \\hen lbe g d 1freshrncd. The two com·crging iudsions maclc firsl are now eepcllC{

and are beveled for the purpose of suturing them to the lat_eral margins of
thc flaps.

Stcp 5. :\pproximatc thc siclt-s of thc wound on the forehe:id. . .
Step 6. Drainage tubcs are insrrted into each newly formed nostril and boric

acid-ointmcnt drrssings applied o\"Cr the b1cral m:irg1ns of nose and chcek.
Stcp 7• ¡\bout twowcd:s aílrr thc ftrst operation 1he pediclc is di\'itled. A wedge­

shaprd segment of tissue taken from the forehrad is implantcd into the frontal
dcíccl.
Allhough this methocl has betn modified and improved upon, it is gener:1lly

agreed that a ffat nose rcsults where thcrc are no nasal bones to support the trans•
planlecl subst:rnce. For this rrarnn, pieces of bone and c:ntilage are trnnspl:intcd
with the flap.

NÉLATON'S OPERATION
Stagc r

Stcp J. Expo.se the entirc length oí the costal cartilagr oí the cighth rib.
Stcp 2. fücise the rib an<l trim it down to 2.5 cm. long by J mm, wicle,

flatlencd to almost thc leve! of thc face by thc rcsulting contraction of the
cicatricial tissuc, this method is not advocatcd.

SVME'S OPERATJON
Stcp 1. Form a fl:ip from cach check with its pedic.lc at thc root of the nose

( Fig. 431A).
Step 2, Thc inner cdgcs of thc flaps are unitcd down the center line and the

outer edges are brought togcther with the frcshcncd cdgrs oí thc defccl with
sutures (Fig. 43111).

Step 3. Close the wounds in the check bymea.ns óÍ skin grafts or sutures, ln!ert
a tubc into cach nostril.

Thc ltalian Mcthod
The restoration oí a nosc by mcans oí a flap oí skin takcn from the ::irm

is an operalion oí ltali;m origin, Gasp:ml Tagliacozzj (or •Cotti) bcing the first

F11;. -tJ I. A. Symc\ rhino¡,la-ty ,,¡,nati,,n (Frrr:rh r.1cthocl). ~•:ii:c 1. B. Syn:,·~ rhi::opbll)"
<Jj><ration I Frt·nch 111<·th,.. I). >t:i l!l' .:. .

to use il in 1597. Fabricius uscd lhc mcthocl btcr. Thc spcci.il fr.1turc of this
opcration is lhat the pediclc, which is lcft whcn the flap of skin is raised from the
uppcr arm, is not dividcd until aftt·r thc free portion of thc flap has united with
thc nosc. This method is now only uscd whcn tllt'rc is no avafühlc tissut· on ibe
face; or whcn the opcrator wíshcs to avoid íurthcr sc;irrin¡: oí 1hc face. The
mcthod is abo shunncd bccausc of the inconvenience the patient experiences }
te!lSon oí bis constrained position in a pbster ca51.

MacCormac describes the operation as fol!ows:
:itep J, Pto\'ide a mc:ins whercby, with the minimum nf inconvenienC(', _die

patient's arm may be kept in thc needful po.,;ition íor thc n•quisite prriod.
This takcs from J to 3 weeks.

Stcp 2. ;\fake a gutla-percha modcl íor the nosc and from this p:1uern the lfo~
lo be taken from thc arm; this should indude skin ami :.ubcul:tm'<ll.ti fat ~
be twice the size required, thus allowing for shrinkage. At 1he s.1rne 11:11c
arrange for a piece oí tissue 10 be used for the septum, using the anterior
sur!ace oí the left upper arm ncar the clbow (Fig. 431¡\),
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Step 3. Cut a notch where the pointoí thc no;;c is to be formcd by this cartilagc.
that is, about o.5 cm. from thc end nearcst lo the base of the forehead pedicle.

Stcp ◄· Outlinc a ílapon the fort•hc::id,
Stcp 5. JnciSl' thc ba5e oí this flap down to the bonc for about 0.5 cm, ami make

a tunnl'i to fit thc s1rip of carlilagc. •
Stcp 6. Introduce the strip of cartibgc with its nolch toward the skin inci­

sion so th:11 it rests betwcen the front:11 bon,· ami its periostcum. (Fig. ,p8.)
Step , Close the skin-periosteal incision.

St.ige 2

Stcp 8. Two months bter make :m incision ahout the na..,;al defccls in such a
m:mn!·r that llrn b1eral and onc uppcr central flap will rcsult.

Stcp 9. Turn thl·~e 0\"cr so ll1at thc skin surfaccs will look into thc c:idty oí thc
no;;c,

Step 10 . Stitch thc-se in pbcc with catgut so as lo rct:iin them in positinn.
Step 11. Cut tlw tlap on the forehead with its pedicle toward the opposite inner

t:orn~·r oí thc t·yc UVl'r which thc flap is situated (as shown in Fi;.:. ,p9).
!t w1II lx.• rt'llll'_mherti! 1!1.11 thc tbpcontains lhc c:irtil:igc oí thc rih prcviously
mi rorlucNI. l hl.' Jll'íloslemn also is p:irt oí this fl:ip.

Step .1.z._ Thc fbp is IHJ\\' ~urncrl downwarcl owr the prcviou.•ly turne1! íl., p,;
fas hioned from the margins of thc dcfects. F:ishion thc fl:ip into a sort of a
t1p of a nose by l>enrlin,!! thc cartillagc whcre thc notch had he-en cut in it
1hu:, n-sullin;.: in a colunwlla. '

Step 3. Suture !he parts into plílCl'.
Stcp 14. Clusc thdcfí'ct in thc íorchcad cither by skin grafts or slic!inl! fl:ips.

Josc¡~h_Ikd: s!al~ rhat thc 1ll·fcct in tlw ford1cad c: 11 1 !Je co\·ercd much btttl·r
3},"""in ad sote «over retes«e ictsos in e ad«y portio

St:igc 3
Stcp 15• Onc 11wk latcr cut !he pcdicle. trim it ancl impbnt it inlo tlie dcíect• z:1..«-o»

Sl:DILLOT".'.. OPLHATIOtl
Stcp I. :\ ton;..:uc-5h.1pc1l. tbp i$ fornwd from !he upper lip , not including the

lllltfOlb nwmbr;me which h.1; i1:- pcdicll• al thl· 11:isal floor.
S1ep .z. .\. for(•ht·:1d•ibp i~ madl· with b•¡x ·dal allention bdng giwn In formin••

a longer median flap for making the columella.
Step 3. Theedges of the nasal defect are freshened.
S!ep_ ◄· l~i~ fro~t:d flap is brought down and sutured laterally. In formíng: the

wlum~IJ.1 thc centr.1I flap :.'ó sutun·d 10 1h 1• liule ílap irom thl' lip so th:it:~t~l~c;~ cuiant'OU3 ~urí:Lcc on thc outside as welJ .'.IS in the nosc, onc over

The French Mcthod
. , Thc ~ulStandin¡:: ch:ir.ictt-ristic of this method is that the fl aps used in form­
mg a ll t' \\ nose :m• taken from 1hr cheeks. Btcause the newly formed no::.e is

e.is•t.
A-~
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Step a. After the fl ap, together with the piece for the septum, has been designated
on the arm, it is hlted from the underlying tissues throughout its whole
length remaining attached only by the two ends . Sterile rubber tissue strips
are placed under this bridge and the surfaces allowed to granulate, careful
attention being given to asepsis meanwhile. Thus the tissues of the n
thi cken and circulation is reestabhshed before the flap is attached to the lace.

Step 4. Detach the uppcr ene! of the flap from the arm, make a slightly curved
incision parallel to the border of the defect on the right side and suture th
edge of the flap into this incision. Apply an adhesive retention dressing
as shown in Fig. 43z1. Remove the sutures after about ten days and apply
a complete immobilization plaster cast (Fig. 432C). Protect the eyes w+¡I
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Fa. 433. Israel's operation for loss oí nose: A. flap fashioned from forearm, B suturing of
flap into position.

A

Stage 2

Step 4. A few days later break thc bridge of bone at thc point wherc it is pro­
posed to makc thc tip oí thc nose, Dress, Wait another four or fivc days to
allow greatcr thickcning lo take place.

upper cnd of thc ulna. Intcrposc iodoíorm or paraffined gauzc to prevent
reunion.
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putting on the cast, then cut out windows to expose the eyes, ears and mouth.
Allow the casi to remain until the parts are hcaled.

Step s. After 3 weeks the flap is cut from lhe arm, and lhc scplum and the other
sidc of thc flap are suturcd inlo thc freshened edges of the nosc.

Step 6. It may be necessary to supplement this with additíonal minor procedurcs
lo perfect the aesthetic requirements of the case.

ISRAEL'S OPERATION
In this procedure, the flap is derived írom thc forcarm instead of lhe arm.

The arm and íorearm are placed in a position to conduce to greater comfort oí
the patient. The arm is immobilized as in the Tagliacozzi mcthod. The slcps
of the opcration are as follows:

Stage ,

Step ,. Make a symmclrical incision on bolh sides of thc ulnar edge of the lcft
forearm, resulting in a trapczoid skin flap (Fig. 433A), the lesser portion
of the trapczoid (pointing loward thc wrist), bcing about 5 cm. from thc
styloid proccss.

Step 2. Wilh a chiscl, outline a bonc-ílap from thc ulna connecled with thc par­
tially dissected skin; this should be about 6 cm. long and 3 cm. wide.

Step 3. With a fine saw partially disengage the section of bone from thc ulna,
taking care that it remains integral with the skin ílap and attached to thc

Step 5. After freshening the edges of the nasnl defect, transplant the flap oí the
forcarm into it ancl fix in place with interruptcd sutures. lmmobilize in a
plastcr of Paris jacket (Fig. 433B).

Stagc J

Stcp 6. Two wccks later sever the pcclíclc consisting of bone and skin and shapc
thc tissucs to form a nosc. Thc bone should be united with the spine oí thc
nose at the floor of the nose. The skin is suturcd about thc sidcs oí thc nose.

Step 7. The nostrils and columella are fashionccl from the rcmaining skin flaps.

Fingcr Method
WOLKOWITSCH'S OPERATION

Stage 1

Stcp , . Jncisc thc dorsal surfacc of the fourth finger oí the left · hancl mcsially
through the skin ancl underlying tissue. The incision should extend from the
mctacarpophalangeal joint to the nail, both sides being dissected freely
(Fig. 434\ and B).

Step 2. Remo\'C the fmgernail1 care bcing 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 fingcr in front to bé used later
at thc root of thc nosc.

Step 4. Make a median incision at the root of the nose through the skin and

Step S· To avoid a noticeable hump at the root of the nose, a dent is made in the
bony structurcs wilh a ouge into which the tip of the finger may be inserted.

Step 6. The finger is brought to the area of the nose made ready for it; its skin
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flaps are inserted below the dissected lateral flaps close to the apert ura pyri­
formis, the tip of the finger being fitted into the hollow space al the rool
Fig. 434C).

Step 7. The finger is sutured at the root while its skin flaps, which are inscrtccl
beneath the skin oí thc nose defcct, are joined by two rnattress sutures on
either side.

Stcp 8. The median incision al thc root oí the nosc is brought together as far
down as possible over the finger and a fairly large amount oí marly {Scotch­
gauzc) is inscrtcd bclow thc fingcr, to sustnin it in thc shapc of a nose, anda
dressing placed over the surface. A fíxation bandagc is applied in accordance
with thc usual Italian operation.

Stagc z

Step g. Nine days later remove the sutures and extend the incision over the back
of the hand exposing for excision the cntire mctacarpophalangcal joint.

Stcp 10. Divide thc skin latcrally and incisc it on both sides but not in front.

Stagc 3

Stcp n. During the ncxt five dnys scp:uatc thc skin pcdicle and disarticulate the
rnctacarpophalangeal joint, at two diíferent sittings.

Stcp 12. Co\'Cr thc cleícct in the hand antcriorly with thc remaining skin as in thc
usual clisarticulation proccdurc.

Step 13. Shape the attached finger into the form of a nosc. Insert a new sup­
ply of Scotch-gauze under it and allow it to rcmain for thrcc more days so as
lo hccomc more firmly joined to thc surrounding tissuc.

Step 14. Bend the finger between the first and second phalangeal joints in
such a manner that the first phalanx may be inserted into thc nasal cavity.

Stcp 15. Prepare thc floor of thc nosc ami if perchancc a piecc of scptum is left,
rcmove ali mucous membr:me so that its bony surface is rxposed.

Step 16. After the skin ancl granulations havc bcen removed from thc dis­
art iculated end of the finger, it is placed in thc floor of the nose against the
raw surfaces provided for it (Fig. 43D).

Stcp 17. Dissect thc lateral bor<lrr:. of the apertura pyriformis downward to the
point of formation oí thc alac and tuck under the remnants of tlu.• skin lbp
of the fingcr ancl 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
ami placed ovcr thc dtnudcd s.uriacc· of this bony reconstruction. Minor
readjustments such as forming the nostrils and covering the columella are
done later.

SUBTOTAL RHINOPLASTY
Nélaton's Operation íor Subtotal Loss oí the Nose

Ch. Nlaton devised a most ingeniom opt·ration for complete rhinoplasty
which is applicable to all cases where a nasal stump remains having a protuberance
of at least 7 to mm.
Step 1, The surgeon takes his position on the left side of the patient and starts

the incision al a point on the right cheek which is located a fingers width

D
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subcutaneous tissue to the bone. Separate freely the remaining borders of the
apertura pyriformis ancl thc tissucs on cithcr sidc oí the incision.
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from the nasal fossa on a line extending from the anterior nasal spine to the
Iohc oí the ear. Following the nasogenial furrow, the incision is brough!
upward, passing 6 mm. inward of the lacrimal caruncle to the eyebrow which
is divided vertically at its inner end. The incision is contmued dircctl)1 up-
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edgcs, lcaving only a long middlc strip of the bone at tached to thc ílap íro
the upper end to thc levcl oí the frontal smus. A sidc of thc flap th h rn
bccn detachcd is turncd back by an assistant permitting the surgcon I at as
a groovc upward with a chiscl through thc cxtcrnal !ayer oí the bcmc : tract'
ing from the frontal sinus to a point near the end of the a, ',"d
course ot action is followed on the opposite si«de and an at empi maa,¿,{"
fine flat chisel, to dissect the thin external layer of the bone from above don.
ward. This strip is attached to the flap for a breadth of about 3 cm. anc] is
entirely detached from the bone near the frontal smus. Thc bony structure
at the root o f th e nasal bon es is exp osed fo r alx>u t 6 o r 8 mm., acco rd in g 10
the size of thc stump, by the dissection which is continucd downward from
thc rcg1on of thc frontal smus.

StcP 3, Thc ascending procl'ss oí thc superior maxilla is dissectcd by m
oí a saw passing frorn abovc downw:ml bcing tlircctecl in a line starting t1íll
in front of thc anterior nasal spinc and extcnding loward the secontl mc,m.
and ending 6 to 7 mm. in íront oí and bclow the infraorbital for:1mcn.º ~~
the course of the saw has been clearly revealed and the soft parts freel
inciscd, the bones can be divided ea.sily (Fig. 4358). y

Step 4. A gouge introduccd on either side after the saw is withdra.wn, is uscd
to fracture the root of the asccnchng process. Great care must be exercised
herc. The surgcon completes thc fracture, in lowering thc flap and n~J
structurcs, in such a manner that the ascending process is left looscly attached
to thc body of thc maxilla conncctccl slightly by some bony fibers (Fig. 435C
and D).

Step s. The soft tissues are thcn properly suturcd into place.

D
Fa 435. Nlaton's operation for subtotal loss of nose.

ward íor a short distance after passing the eybrow and is thcn sbntcd inward
to the edge oí the hairy scalp in the middle line. This is repcated on the
leít side from below upward ending near the edge of the scalp at the same
point. Thus a horseshoc-shaped flap has been cut entirely around the defect
caused by the destruction oí the nose (Fig. 435A).

Step 2. The frontal flap isseparated from the bone at its upper extremity and

SIMPLE RHIN0PLASTY
lsracl's 0pcration Cor Saddlcback Nosc

Step 1. Make an incision z cm. long on the outsitle oí the saddle ¡ scparate the
sides subcuta.neously so tha.t when the tip oí thc nose is pullcd upon, a normal
uppearance is obtained.

Stcp 2, Chiscl off from thc anterior border oí thc libia, a piecc oí bone 3 cm.
in length; make sharp points at each end.

Step 3. Dy mcans o( disscction, thc oríginally scparated tunncl is Iocated from
thc inside o( the nose: the fragment oí bone is inserlcd so that the upper end
comes in contact with the nasal bone and the soft tissues over it are closed.

Hump Nosc
KOLLE 'S OPERATION

Step 1. Make a longitudinal incision over the most conspicuous port ion of the
hump dissecting thc skin and the periostcum to eithcr side until full cxposure
is obtaincd ( Fig. 436A).

Step 2. Thc hump is removed with a chiscl, being ca.rcíul not to tear away the
mucous mcmbranc or enter tho interior of the nosc. If, by accident, a tear is
made, it should be suturcd at once (Fig. 4361).

Step 3. If, in ta.king away thc hump, a broad bone defect results, a sharper
ridgc may be obtaincd by pressing thc margins togcthcr with a heavy forceps.
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Step 4. Guided by thc fingcr of thc lcft hand, the hump is detached and with­
drawn by means oí forccps introduccd through the origlnal wound (Fig.
437C).

Step s. Saw entirely through the lateral na.somaxillary connection o! cach bone
oí thc nose.

Stcp 6. Bring the bones oí thc nosc toward thc midline to the width desired.
Step 7. Form ::i. splint by molding dental compound material over the nose,

holding it in place with adhcsive tape.

Pirogoff's 0peration to Lengthen the Nose
fo this opcration a short nosc is madc longcr by means of an inverted

V-shapcd incision, the point of which should appear in the midline about the
level oí the canthi and thc limbs betwccn the cheek and nose above the alae (Fig.
438A). When the adhesions are loosencd :1nd the flap is liíted up, thc lips of
the wound are brought togethcr in thc form oían in\'erted Y (F ig. 438B). Tbis
proceclurc is nol rccommendcd
whcn thc nose is too widc. Sat­
isíactory results dcpend upon
a normal condition o( the tis­
sues.

Szymanowski's Opcration to
Narrow thc Nosc

A piece o( tissue in the
shape oí a wide triangle is re-
moved from the upper lip, its B
apex at the midlinc, slightly Fic.. !s. Pirogo!T"s 0~~tion to _k_ngthcn nos-t:
above the vcrmilion border ancl A. ouilinin~ incisions, n. ;i.hcr mobilmni,: thc fb.p:s
its base reaching the inner the freshened dges are united as shown here.
edges oí thc alae from one side
to the other. After the alae are loosened, the incision is brought togcther in the
midline by means o( a traction suture through the base o( the nose.

H a triangular-shaped piece of tissue is removed from under each nstril and
a. strip oí skin left bctween, the same results may be obtained witb less injury to
the uppcr lip.

Rhinophyma (Acne Hypcrtrophica)
General anesthesia.

Step1. To prevent thc influx oí blood, introduce gauze strips through the anter!or
nares, plugging the posterior two-thirds o! the nose and lea\'ing the ant.enor
portian free. The same results may be obtained by plugging the posterior
nares.

Step 2. The forefinger of the leít hand is introduced into onc nostril, as a guide
An incision down to, but not into the cartilage oí thc nose is mJde, cir~
cumscribing the growth from the middle Jine outwards. Be sure to leave as
much skin as possible near the opening oí the nares to avoid subsequen'
constriction (Fig. 439).

Fc. 436. Kolle' peration fer "hump nose": A. skin incisicn, B. hiseling off "hump."

U:TRANASAL OPERATION (AUPRiCIIT TECIINIC)

Step 1. Make an incision on thc inncr surface oí the lateral sitle oí thc 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 thecolumella)
leaves an almost invisible scar, not casually visible at all since it is along

Step 4. Clsure is cffectcd by mcans o(Halsted's subcuticular pcriostcal suture.
The operation may also be done by thc intranasal routc (Dallingcr).
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A

F1c...i41. Submucous rcscction o{
, the nasal septum: A. points of incision,
, t. 2. deviated septum mucous mem­
brane and cartilage, C mucous membrane
elevatcd, cartilage inciscd, D. mucou.,
membrane after septum is removed, ap­
pro ximated by intranasal packings.
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with a short knife; a finger inscrte<l in the oppositc nostril serves as a guide
to determine the extent of thc inci-
sion. If the first inc ision is made
along the anterior border el the septal
cartilage, no second incision is nec­
essary.

Stcp 6. Separa te the cartilage and muco­
perichondrium on thc oppositc side
with a sharp elevator, following thc
same procedure as in detaching the
first side oí the nasal scptun, (Fig.
441B).

Step 7. Retract the mucous mcmbranr.
on cither side oí thc nasal septum
with a nasal rctractor or speculum,
cxposing the cartilagc. This is cut
with a Ballenger's swivel knife (Figs.
443-444) or sorne other sharp instru­
mcnt and removed in onc piccc with
a forccps.

Step 8. \Vhile the tissucs are still re­
tracted, thc portian oí the perpen­
dicular plate oí the ethmoid to be
removed is grasped by a Foster-Bal­
lenger forccps and removed in bites;
lateral twísting or wrcnching should not be rcsorted to as unnecessary damage
is likcly to cnsuc.

Fc. 442 Local infiltration anesthesia for sbmuco us resection of tle septum, A, B and C are
pomnts of injction. A. Nervus nasopalatinus superior, B, nervus ethmoidalis anterior,

Fu;;. 440. Tedmic of operation. (Cook
County Ho spital, Chicago.)
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Fic. 439. Operation for rhino­
phrrro: ou1li11c of incision. (Cook
County Hospital, Chica;o.)

Stcp 1. Cut thc vibrissac cvcn with thc mucosa. Irrigate the nostri ls with boric
acid solution several times during the z4 hours prcccding opcration. The skin
and mucosa of thc rcgion may be painted with tincture of iodine.

Step z. Local anesthesia is applied as previously describcd. General anesthesia
may be used (Fig. 442).

Step 3. Make a curvi1inear incision on the convex side of the septum, its cxtcnt
and direction varying with the nature of the deformity (Fig. 443 left).
The Freer knile should no! penetrate beyond the mucous membrane ancl
perichondrium.

Step 4. With an appropriate instrument (sorne 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 sol! parts­
this is important (Figs. 44r and 443).

Step s. I the first incision is made where the mucous membrane oí the scptum
joins thc skin of thc vcstibule, makc a similar incision in the septal cartilage

Step 3. The mid-portion of the lumo~-mass is_ seizcd with forceps and held out
of the way. Remove all of the diseased tissues within the circle of the ¡4.
cision w1th kmfe or scJSSors. Attend to hemostasis (Fig. 440).

Step 4. Steps 3 and 4 are repeated en !he opposite side.
Step s. The nasal plugs are removed. Short drainage tubes are introduced into

each nostril. The wounds are covered with gutta percha tissue or silver foil.
Apply compressive dressings.

SUBMUCOUS RESECTION OF THE NASAL SEPTUM
This operation is indicated in cases oí septal abnormalities whicb intcrferc

with respiration.
An incision is madc in the mucous membrane of thc scptam; through this in-

cision a portion of thc bonc and cartalage oí thc nasal septum are remov d b-
mucoperichondrially (Figs. 441 and 443). ' su
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Step 3. Remove a large triangular section oí mucous mcmbrane from the side
that has been incised. Do not pack the nares.
Comment: It is important to wam the paticnt that a saddlc nose may

rcsult, as a rcsult of dcstruction of cartilage, This can later
be rcpaircd. The drainage of the abscess should be done as
carly as possiblc to minimize thc amount oí deformity that
results.

Step r. Pull up the angle el the mouth and upper lip with blunt hooks. Make
a slightly curved upward incision through the gum el the upper jaw to a
point near the frenum of the upper lip, beginning opposite the wisdom tooth.
Separate the solt parts el the upper jaw with a periostcal elcvator. Expose
the bone nearly to the lower margin of the orbit laying bare the pyriform
apcrture oí the nose.

Step a. Separate the mucous membrane from the outer wall of the lower and
middle sinuses oí the nose and partly from the íloor el the nose beginning
at the pyriform aperture. Tbis scparation is continued backward to the
posterior Jimits of the antrum of Highmore. If the lower turbinnte bone

4MM
Fa. 444. Da!­

lenger's swivel
knife.

3 MM

TUMORS OF THE NOSE
Operation for Rcmoving Nasal Polypi with a Snare

Step 1. Alter thoroughly anesthetizing the tissues as describecl,
introduce the wire snarc so that it is vertical lo the floor oí
the nose.

Step 2. Direct the snare along the side of the polyp until its
lowest portion comes immcdiately below the margin oí thc
polyp where it is manipulated until the polyp drops
through it.

Step 3. While encircling the growth, the loop el the snare is
directed toward the middle meatus. Endeavor to insert the
tip el the cannula into the meatus (Fig. 445).

Step 4. Grip the shalt el the snare with the finger, tightening
the wire loop, and pull down the cannula.

Step 5. \Vith the snare firmly grasping thc polyp, it is detached
from its bcd by a quick forward movement.

Step 6. Jf the polyp is not withdrawn with the snare, instruct
the patient to blow the nose with force; ií this does not sul­
fice, the growth is removed with suction or forceps.
Comment. Polypi appearing in the posterior part oí the

nosc are removed in a similar manncr and may be brought
forward by the patient blowing the nose or by means of suc­
tion. As a rule, there is little bleeding connccted with this
operation and any oozing is taken care of by means of cotton
pledget compression.

Denker's Transmaxillary Excision oí Intranasal Malignant
Tumors

wound, cndeavor to bring the raw edges of the wound together; prevent
hematoma formation. To accomplish this1 inscrl one or two Simpson-Bernays
cotton sponge-tents in each nostril and drop steri1c water on them unt il the
desired expansion is reached. Todd's splint may also be used and the nos­
trils left open. Alter rcmoving thc splints, irrigate the nose with a mild
antiseptic.
Comment: To prevent the bridge from sinking, do not remove the car­

tilage too clase to it ¡ teavc a quarter inch or more attached. Avoid muti­
lating the mucosa during the operative manipula tions and hematomas
from fonning.

ABSCESS OF THE NASAL SEPTUM

This condition follows cithcr trauma to the nose or is a postoperative com­
plication of submucous resection. It is usually the result of infection of a
hematoma oí the septum. • 1
Step 1. Make a. vertical line with ¡o';~, phcnol over the more swollen sidc 0

the septum. J\lake a vertical incision through this line, cutting through the
mucous membrane only.

Step a. Remove all the necrotic cartilage from between the flaps oí mucous
membrane.

Fic, 43. Submucous resection of the nasal cptum: Left . The incision is mde on !!
convex side oí tle septum from A to B. lí the free end of the qu drilateral cartilagc is d

placed from belind the cutano us part oí the septum, ad presents in one nostril, then the_!
ion is made from C to D. Center. Nasal spculum is inserted between the mucoperico4"}
on either side oí the septum showing the use of 1allener's swivel knife. Riht. Rem9"?' "
maxillary crest with chiel. A. Portion of cartilaginons system removed. B. Portion ot bony
sptum taken away.

Step g. In excising the dcílected part el the vomer, Hurd's reversible septal-ridge
forccps are introduccd into the incision whilc thc tissucs are retracted and the
desircd amount of the vomer is bittcn off. Ilallenger's or Hajek's chisel may
also be uscd to accomplish this step (Fig. 443C).

Step 1o. Carefully exami ne the wound to makc surc 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 ali surgeons suture the wound; some leave it open to drain. I
suturing is clone, use a Rcverdin or sma11. curved nccdle. In dressing thc



is not involved in the tumor, it is removed with strong scissors. Hemostasis
is obtained by temporary packing wilh gauw. . . .

Step 3. Remove the externa! bony wall of the antrum of Highmore with a chisel
and hammer. If the mucosa lining thc inncr surfacc of this wall is unaffected,
indse it ftccly so as to gain free acccss lo the sinus. U it is involvcd in thc
neoplasm, remove it togl'tht•r with the growth. RCIIIO\'C thc bonc com­
plelt•ly :md also the mucosa oí thc inner or nasal wall oí thc antrum oí

..""".a.as or roe ro«et te rerose os rosa st e ateas
separated outer wall of the nose (See Step z), If the tumor originated from
thc mid,llc sinus oí thc nose it gcncrallr will follow w1th thc removal oí thc

mucosa with cocainc and adrcnalin :md wipc away the discharge, thcn search
for the forcign body, In ,·cry young childrcn or youngsters hard lo handle, it may
lle neccssary to rcsort to a general ancsthctic for cxamínation ami· rt•moval. A

FIG. 447. A. Controlld epithelioma of the nose. B. Nose restored by prosthesis (curtesy f
Dr. T . E . Schaeffer)

rhinoscopy is likely to reveal it; but, if of long standing, the swelling of +k
mucosa and the discharge are ilkcly to conccal thc foreign body. Shrink lb:
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developments. Where a child i~ sttffering from ¡¡ chronic, unilate .
373

charge (purulenl or t~uco-sangumous) or if there is a dermatitis r,il nasal <lis,
the prcsencc oí a foreign body may be assumed. 1f the ca•c . of lbe no:;tril

- is reccnt, anterior

r

1
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nasal mucous membrane, The ethmoidal and sphenoidal sinuses are now
access iblc ancl may be takcn carc of as nced be.

Step s. Pack the wound with gauze. Suture thc wound in the mouth. In­
sure oral ascpsis wíth mouth w:tshcs. ACtcr thrcc or four days thc pack is
removed. Tumors arising from thc nasopharynx, rctro-maxillary or pterygo­
palatine fosse are not amenablc to thc abovc procedure.
Commcnt. Malign.:i.ncies on thc cutnncous surfacc in thc rcgion of the

nose may at times be treated successfully with radium (Fig. 446A and B).
Proper prosthcsis yiclds satisfactory rcsults (Fig. 447A and B).

FOREIGN BODIES IN THE NOSE
Children are !he usual patients who introduce foreign bodies into the nasal

chambers, These usually consist of nuts, peas, beans, cte., which tcnd to swcll
and gh·c risc to clifficuhle5.

If anterior rhinoscopy fails to revea! the forcign body, one may await further
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CHAPTER 17

SURGERY OF THE NECK AND CERVICAL
ENDOCRJNE GLANDS

INJURIES TO THE NECK
CUT THROAT

In cases of attcmpted suicide, thc superficial structures alonc are injured
in about 5so per cent of cases. Occasionally the larger vessels in the neck are
severed with a fatal outcomc. The treatmcnt here is obvious, aseptic repair of the
dividcd tissues,

Dccp Wounds in the Neck
Thesc are dividcd by Hamilton Bailey into definite categories, depending

upon 1hc position of the injury inflicted, viz.: (Fig. 4,19).
WOUNDS AIOVE THE HYOID BONE

In this locality, the wound
may often lead into the mouth and
the epiglotis will in many casi
be found injured. The principles
of lreatmenl are:
Step 1. Asepticize the wound­
Step 2. Repair the epiglottis with

catgut sutures.

two and onc•half per cent cocaine solution may be sprayed into thc affcctcd nasal
chambcr and the foreígn l>ody located and removed with an appr opr iately bent

a{¡";"!y,3"mois,1orisy b4y fr omg os«, by insingia btat 3gtate4 isrurnt
s.r1,'5%±,%,% «tt si is«.

?"$;3,,,2,"««o». Ar seras» - oro»roto r«roe

Stcp J. Trim the mucosa oí the pharynx and rcpair thc wounrl.
Step 4. If the submaxillary gland is much traumati.zed, rcntO\'C it.
Step s. Ligate spurting vessels.
Stcp 6. Mop out the entire wound cavity with lincture of iodine.
Step 7. Close the cutaneous wound.

"'
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RUPTURE OF THE TRACHEA WITH RETRACTION OF THE
LOWER END

Search for the lower end of the windpipe, bring it to the surface, secure it
there with sutures aflcr a tubc has bccn inscrtcd. Transvcrsc wounds oí the
trachca should be suturcd.

FOREIGN BODIES IN THE PHARYNX AND ESOPHAGUS

Ií thc forcign body has just bccn swallowccl, 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.

lí sufíocation is imminent , do a tracheotomy promptly !

Fi, 45. Forceps for extracting foreign bo dies írom plarynx 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 hody
extractor (Fig. 451). When the forcign body is in thc grasp oí thc instrumcnt,
proceed slowly, extricate methodically, without haste, lest serious injury to thc
esophagus and contiguous structures result.

\Vhcre esophagoscopy can be done it should be rcsortcd to-it is the safest
and best aid for cxploration and cxtraction oí forcign bodics.

BURNS AND SCARS

Scars causcd by burns are always most disfiguring but seem to be doubly so
whcn occurring on the neck where they frequently draw the mouth, chin ami lips
out of shape; thcy impcdc speaking, pull the chin downward and occa.5ion difíercnt
dcgrccs of torticollis. Trc:llment of burns here rcc¡uircs grcat c:rntion and care.
H the burn covers a large area, a tcnt shoulcl be built ovcr the patient ancl an
electric lamp placed undcr it for heating purposes. Sterile vaseline and alboline
are uscd to kecp the suríace soít :md pliablc. Thc t:mnic acid rrcatmcnt js exccJ.
lcnt ( for which sce p. 57).

As soon as possiblc, skin graíting: should be rcsortcd to (pinch grafts).
On accounl oí thc movemcnts of the neck, every effort should be madc to kcep
the graíts in place with sea spongcs.
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WOUNDS OF THE VESSELS IN THE NECK

(See Chapter 21, p. 586)

FRACTURES OF THE LARYNX AND TRACHEA
(u) Simple fractures not interfering with breathing should be trealed con­

servativcly but the surgeon should always be prepared to interfcrc should an
emergcncy arisc.

(b) Whcn rcspiratory embarrassment is prcsent, <lo a trachcotomy at once.

WOUNDS OF THE THYROHYOID MEMBRANE

Step 1. Repair the epiglottis as above.
Step 2, Suture the thyrohyoid membrane and close any chance opcning into the

pharynx.
Step 3. Laryngotomy is indicated in most cases. Bailey lauds this procedure

and prefers it to trachcotomy. In the prcsence oí rcspiratory embarrassmcnt
laryngotomy (see p. 387) should be done before the wound is attended to.

WOUNDS OP THE THYROID CARTILAOE

Stcp 1• Pcríorm laryngotomy as dcscribcd on p. 38¡.
Step 2. Introduce mattress sutures of catgut as shown in the illustration (Fig.

450). Approximate the lips of the wound in th cartilagc; do not tic thc
sutures too snugly because sutures pullcd too snugly tend to cut out.
IV'ounds with loss of substance of the thyroid cartilage should be repaired by

covering the defect with muscle --usually available from the prethyroid group oí
muscles.

WOUNDS ADOVE, DELOW OR THROUGH THE CRICOJD CARTILAGE

Step r. Exposc thc wounded structures thoroughly. Trirn away crushcd cdges.
Step 2. Insert a laryngotomy tube.
Step 3. Approximate the tissues around it.

WOUNDS OF THE TRACHEA

Step r. Goocl exposurc herc is csscntial.
Step z. Bare the trachca by Digby's method which consists of making a tun­

ncl with a pair of curved, pointed hemostats between the isthmus of thc
thyroid and the trachea. Divide thc isthmus bctwccn two artcry forccp.s,
the hemostat behind acting as a protector oí thc trachca whilc the incision
is being macle. Thc trachca is now cxposed.

Step 3. Insertan amplc•sized tracheotomy tube into the opening in thc trachca.
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) ocsophageal fistula.

Surgery of Scars

Scars which displace the chin downward demand surgical treatment in ordcr
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 cxcrcised
in cach ca.se. A numbcr oí plastic procedures may be necessary, and pedicled
ílaps írom thc skin of the breast or thorax may have to be resorted to. If a scar
running from the chin to the ncck contains a riclgc oí skin thal is somcwhat
raised, makc an incision along thc length of the scar; fashion two leaves and

FG, 45a A. Extensive scarring of neck and chest following burns. B. Same patient after
multiple plastic operations.

incise these so as to form right angles to the original inc ision but at different
pomnts ; separate flap one near tbe chin and the other farthcr down.

Figure 452A depicts a young woman who was desperatcly ill following a
bum. The neck and submcntal region were a ftrm mass of scar tissue. Careful
@nd painstaking plastic procedures enabled me to obtain the result shown m
Fig. 452B.

INFECTIONS OF THE NECK
FURUNCLES AND CARBUNCLES OF THE NECK

Carbuncles should receive early attention. Poulticing and inj ections of anti­
septics should be abandoned for more effective treatment thus diminishing the
destructive proccss and bringing about quick relicf. Ethyl chloride is recom•
mended by Franke. It should be used properly to produce effective anesthesia
and prevent the danger oí gangrene. Occasionally block anesthcsia is permissible.

Gas or ether anesthcsia is usually employed. Operate quickly. L. Carp

concludcs that in largc carbuncles oí diaberic or non-diabetic origin, the treatment
oí choice is radical surgery. In preparing: thc skin befare thc opcration, soap and
alcohol are gcnerally used in prcíerencc to iodinc. Excision is thc trcatment of
choice. (Figs. 453-454). Thc majority of furuncles are bcst trcatcd by con­
servative measures (hot, saturated boric-acid applications and general sustaining

Fe. 453. Carbuncle of haek of neck.

mcasurcs) \Vhen fluctuation presents, incisc. 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 childrcn en­
larged lymph-nodes.caused by colds or fevers are usually oí no conscc¡ue-nce. In
some cases, however, periadenitis ensues, the nodes fuse together and an abscess
may íorm; this should be guarded apgainst by propcr preventive mensures. Iodine
ancl other counterirritants are contra-indicated in acule cases but may prove use­
ful in chronic conditions.

In deep iníections where pus has accumulated in the structurcs oí the neck.
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111:ikc a small, transverse incision in the dccp fascia ovcr thc point whcrc thc
abscess is suspected. "Hilton's method" is brought into use here. Insert an
artery forceps or some similar blunt instrument into the wound and guide it to
ward thc suppuratin;.: focus. \\'ht•n this is reached, open and withdraw the forceps
thus t't1lar;.:in¡.: t!lt' a \'t' ll lll ' which has lx.•t•n crt'atc(! throu;.:h which pus may t•scapt•.
Provide eficient «drainage (cigarette or rubler drain).

A small, stab-incision is suficient to afiord egress to the accumulatced pus
cnn in cases of large pus collections of the uncomplicated type.
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streptococcic cellulitis. The deep cervical fasci:i prevents _its sprcad anteriotl .
it tracks around the posterior free border of the mylohyoid muscle to Me ,'
lingual region, thus iving rise to the characteristic appearance of a phlegmono4
swclling: in thc ncck ami íloor oí thc 111outh. lf unrehevctl, thc pus hurrm. 1 '
wween (he mylobyoid «nd middle constrictor o the pharyneal mustes. í,3
lies the chief daner. says Iamilton Bailey, 'for when the last situation ¡
reached, edema of the lottis is imminent and often comes on with such draman;
~uddenncss that lhe palll'nt 1s sufwcalcrl before laryngolom)• can be performed.

The cellulitis enerally found in ;uluhs usually has its origin in an abscessed
1ooth-roo1 or ns1l'i1is. Tht• tissm~ frmn lhc jaw down to the clav1dc are swollen,
the jaws cannot 111.· opt•rwcl and i1 is with difficult)• that ,mcs1hesia is :1dministered.

Make an incision along the anterior margin of the sternomastoid muscle, as
soon as possible. The incision should be deep enough to ltssen tcnsion ami cir•
cum\'ent thti tt·ndt•ncy toward ("{l(•ma of thc ¡.:lottis. Oftcntimcs thcrc is littlc
pus present; edema predominates.

LUDWIG'S ANGINA
The mortrility in this condition is very high, death usually being caused by

cdrma of lht• ¡.:lottis. The rc¡.:ions undcr thc jaw and insidc thc mouth are involvcd
by a swellin¡.:. In every case of I.mlwi;ú angina, have tracheotomy instruments
:inri o;,.:ygen wilhin closr tl'ach. Th<- t'Xact pathology of this condition is still somc­
what obscure, although it is gcncrally bc\ie\'etl th:ll it is esscntíally a virulent

The very name angina tells of this <langcr for angina implies strangling." The
treatment oí this treachcrous con<lition is drainage through thc !loor oí the mou1h.

Drainage of the Floor of the Mouth
Careful planning 1lirccted to rclicving tcnsion and evacuating pus should

precede thc surgical inlervention. As stated, no time should be lost in pcrform­
ing thc opcration as the patient is in immincnt dangcr of dying from sepsis
or choking to death. In thc majority of cases two incisions are adequale; how.
cver, if both sities oí thc neck are affcclcd a third incision may be necessary.

Bailey speaks of decompression operation which is effccted by an a<lequntt'
incision which divides thc mylohyoid musdc thus circumvcnting thc pus and
tracking" it away from the vital area.

lf thc paticnt is \'ery ill, a1wsthcsi:i is unneccssary; howcver, procainc may be
infiltratcd through the skin; thc dccpcr tissues rcquirc no anesthesia.
Step r. :'i.lake a median incision betwccn thc chin :md hyoicl bcme about I inch

in lcngth. Dircct thc scalpcl throu;.;h the median raphé oí the neck ínto the
gingivolingual sulcus back of thc symphysis oí thc jaw.

Step z, Introduce a curvcd Kclly hemostat into the wound and procecd through
thc floor of the mouth until thc lip oí the instrumcnt is sccn betwecn the
teeth. Grasp a fcncstratccl rubhcr tube with thc hcmoslat and pull it from
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insidc the mouth out through the neck-incision ancl sccure both cnds of it
with safety pins (Figs. 455-456).
\rht•n combining thr lateral submandibular and median incisions procced

as follow;
Stt'p 1. lmmt·cli:11i'ly undf'r lht' angle of the jaw, make an antera-posterior in­

cision 4 or s cm. in length, including only the skin and platysma (Figs. 445
and 457)

Step z Insert a cur\'ed 1':elly hernostal into thc wound, dirccl it across the
sublingual space so that it enters the mucosa oí thc mouth near thc longuc
directly opposite the molar teeth. Grasp a ft:nestrated rubher 1111,c with thc
hemr,:-1:11 :md pull it fron1 inside thc mouth out through the neck incision,
securing both ends of it with safety pins.
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in thcsc cases having secn death occur in a case o[ Ludwig's angina at the
hands of a compctent surgcon who uscd gas (nitrous oxid) anesthesia.

PERI-ESOPHAGEAL SUPPURATION ANO MEDIASTINITIS
Thesc cases are trcated by incision and drainage of the afiectcd arca. De•

gin al thc anterior margin of the sternocleidomastoid muscle and advance cau
1iously clown to thc esophagus. Explore untíl thc focus in thc mediastinum is
reachcd. In bilateral suppurations, makc bilateral incisions. I the foreign body
has not yct becn removed, cxtract it ami inserl a stornach tuhc. Drain lhoroughly
ancl lca,·c thc wound complctely open. Lowcr thc hcad oí the patient thus aiding
drainagc. ;\ prcliminary gastroslomy in such cases is often oi great value.

DIAGNOSTIC Ol'ERATIONS ON THE NECK
LARYNGOSCOPY
lndirect Laryngoscopy

This is a rclativcl:, simple method of cxamination oí the larynx. It can be
employccl in all adults but in youngcr childrcn it is oftcn dimcult, if not impos.sible.
Step r. .-\s a rule ne> am-sthcsia is rcquirecl but in patients who have a sensi•

tivc pharynx, a sprayof 4 per cent cocaine to the pharynx may be necessa­
Thc laryngcal mirror, usu:illy about one inch in diameter, is used. This is
warmed by holding it far a fcw st•concls in thc flamc oían akohol lamp, to pre­
vent the condensation of moisture on the mirror. The mirror should alway
be tested against the back of thc cxnminer·s h.:mcl, to be sure that it is not too
hot.

Step 2. The tongue is then grasped with a linen cloth or gauzc and pulled for·
ward. Carc must be taken thal thc tongue is not injured apgainst the lowe
leclh. Holding the tangue with thc lcft hand introduce the mirror; avoid
touching the base of the tongue else the patient may gag. The mirror l
turncd lo lhc angle at which thc light from a head-mirror is reflected into
the larynx. It must be remcmbered that the mirror causes the anterior por
tion of the larynx and the posterior portian to be reversed in the image (Fiz.
458, I, II, 111 and IV).

Direct Laryngoscopy
Therc are several methods of examining the larynx directly, ineluding the

use of lhc Jackson faryngoscopc, the Haslinger directoscope ( Fig. 459) a~d
the Lynch suspension :1ppara1us. The theory of their use is the samt', that 15•
lo retrae! thc epiglollis and othcr intervening structures so thal the interior ol
the larynx is in lhc direct line of \'ision. Local or general anesthesia mny be used.
Step 1 . Employing local aneslhesia, thc pharynx is first sprayed with 4 P

cent cocaine. Cotton pledgets dipped in ro per cent cocaine are then appli
to the base of thc longuc, thc epi¡;;-lollis and thc pyriform sinust-5- Thts b

done bymeaos oí a curve·d laryngeal applicator. The arytenoid carlilagts_ ªnd
the interior of the larynx are then toucheh with the solution, using a nmror
and a laryngeal applicator.

Step 2 . Thc patient is placed on a table in the recumbent position. "
:issistant holds the patirnl with lhc shoulclcrs on the 1.able, thc neck is flexed

Ftc. 47. Lrage «f he r of the "" "hiing Latral utas«hit»lar and median

Make the median incision as previously describe«d.
Make a second submandibular incision if the cellulitis involves the other
side of the nt·ck. ·
.-\ .. P.C. .-\.,;hhurst who recommcncls thc aho\'e proccdure, obser\'~ that relid

of tension follows the above operation so quickly it may be discemed by watching
tht• pat1ent.

Appl)' dn-s~iogs saluratecl with 1 per cent soclium citratc solulion. Irrigatc
lhe tulx·s twicc a day with boric acid solution. The wounds heal very satis­
faclorily.

Commcnt. Van Wagner and Costello advocate local block anesthesia
o[ the cervical nerves by injecting novocaine solution behind the sternomas•
toid muscle (see cervical block under operations on the thyroid, page 446).
Ethylene may be used, although Hamilton Bailey is prcjudiced against gas
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about 25 cm. The distance from the dental arca.des to the cardiac orifice is about
4o cm.

Direct endoscopy of the esophagus is done with a straight esophagoscope (Fig.
400). Exploration may be done with the patient sitting 0r in the recumbent posi­
tion. In many patients no anesthetic is neccssary. On occasion, eneral anesthesia
rnay havc to be resorted to. Aíter the tubc has clearcd the cricoid cartilage, it may
be readily passcd to the cardiac orifice of the gullet if no obstruction impedes its

/

','e-/(

on the chcst and the head extended on the neck. This will afford a more
direct exposure oí thc larynx.

Step 3. The surgeon stands at the hcad oí the table and thc laryngeal spatu_la
is held in lhe leíl hand. It is introduced along the dorsum oí the tonguc, the
epiglottis coming into view. This is then picked up with the tip of the
spatula. The laryngoscopc is then inlroduced one or two inchcs íurther, the

Fo. 459. Hasslinger's directoscope. This is a sel(-retain ing adjustable speculum for
examination and treatmentof the larynx. The hypopharynx and the underlying vertebrae are
used_as tite lixcd poim, from which countcr prcssurc is uscd to ad vance the tongue and epi•
glottis forward, thus exposing the larynx. For introduction the inst rument is closed and the
pharyngeal blade is drawn back all the way, The operator advances the instrument 2long the
P9tient's tongue, over the epiplottis until the posterior wall of_the larynx _is exposcd. th
ith the thuib of the left hind, the advancin g rod is pushed forward to its ntire limit i'
rder to brin the hypopharyngeal plate_in pro per positíon. Lower figures show the instru

mtnl mn proper position with the patient in thc upri¡::ht :rnd retlining positions.

whole pressure heing direcled in an upward direclion. Avoid using the teeth
as a íulcrum. The entire interior of the larynx may now be effecttveJy ex­
posed. I the anterior portian is nat rcaclily seen, gentJe pressure on the thy­
roid cartilage írom tbe outside will give a bclter view. . •

. The Lynch suspcnsion apparatus is a devicc that holds the spatula in pos­
llon and allows the opcrator free use oí both hands in performing intralaryngeal
manipulations.

ESOPHAGOSCOPY
Von Mkulicz, in 1881, was the first to use straight esophagoscopic tuhes.
Anatomic Notes. It musl be recalled that the distance between the dental

arcade and the cricoid cart ilage in the adult is 15 cm.; the length oí the esophagus 15

Fic. 46o, Jackson's esoplazoscope.

passage, Doyen remarked that endoscopy of the esophagus is within practical
range ar ali surgeons and is wrongly made a specialty.

OPERATIONS ON THE NECK
INTERCRICOID LARYNGOTOMY

Step r. Extend the head of the palient. Pick up a vertical fold oí skin so that
its cenler corresponds to the upper leve! oí the cricoid carlilage. Local an­
esthesia (Fig. 461).

Step 2. Transfx the skin ancl 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 oí the cricoid cartilagr
thereby avoiding the small transverse artery.

Step 4. A laryngotomy tube, by preference Butlin's (Fig. 463), is inserted into
the opcning created, hetween the blades oí the scissors.

Step s. Check bleeding. Dress.

TRACHEOTOMY
Anatomic Considerations. In the adult the trachea isabout 4/ inches long.

Two and one hal( inches lie above the stcmum and comprise about eight to ten
rings. One should locate the íollowing landmark.s írom above downward: thc
hyoid bone a.nd its greater comua, the thyroid cartilage and the cricoid cartiJage.
The trachcotomy trianglc is formed by drawing a line transversely across the cricoid
cartilage to the anterior borders oí the stcrnocleidoma.stoid muscles. The thyroid
isthmus covers the second, third and íourth tracheal rings. The pretracheal fascla.
is attached to the anterior surface oí the cricoid cartilage íorming the suspen.sory
ligament of the isthmus. lt covers the anterior suríace oí the trachca. The arteries
are: the cricothyroid, running transverscly across the cricothyroid space, a branch oí
the inferior thyroid, coursing behind the isthmus and occasionally a thyroidea ima
(írom the innominate) passing upward in íront of the trachea., The veins are:
hranchcs of the superior thyroid veins passing to the upper border of the isthmus, the
inferior thyroid veins descending from the lower border oí the isthrnus in íront of
the trachea to the left innominate; the left innominate vein which crosses the front


