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TO THE MEMORY OF
DR. EVARTS A. GRAHAM

To a great surgeon, a loyal friend and an ac-
complished editor, the publisher dedicates this
volume in recognition of his 31 continnous years
of devoted service.






EVARTS A. GRAHAM
(1883-1957)

IpENTITICATION or EvarTs GRAHNAM as one
of the most distinguished members of his profession would
come casily to most of his colleagues. Certainly his death on
March 4, 1957 stunned the surgical profession throughout the
world more than the death of any other American surgeon.
His warm humanity, his personal qualities as a teacher and
his technical brilliance in his specialty inspired all who were
fortunate enough to be numbered among his students, associ-
ates and friends.

Dr. Graham was born March 19, 1883 in Chicago. He re-
ceived his A.B. degree from Princeton University in 1904
and his M.D. degree from Rush Medical College in 1907.
Following his internship at Presbyterian Hospital in Chi-
cago he devoted several years to the preclinical fields, partic-
ularly chemistry. Clinical surgery reclaimed him during the
period of World War I, during which time he applied his
kunowledge of the physiology of the lungs and pleural cavity
to the treatment of empyema. His advice to postpone thora-
cotomy during the acute stage of the disease saved thousands
of lives during the war.

In 1919 Dr. Graham accepted an appointment as Profes-
sor and Head of the Department of Surgery at Washington
University School of Medicine in St. Louis, positions he held
until the time of his retirement as Emeritus Professor in 1951.
During the intervening years, the stature and reputation of
Barnes Hospital grew and Dr. Graham became recognized as
one of the leaders of his profession. Among his notable
achievements during this period were the development of
the idea which resulted in the discovery of cholecystography,
and on April 5, 1933 his performance of the first total pneu-
monectomy for cancer. He was among the first to present
evidence to indicate a strong relation between cancer of the
lung and cigaret smoking, a subject to which he devoted his
attention until his death,

Dr. Graham was always interested in the training of young
surgeons and was responsible, more than any other person,
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6 EVARTS A. GRAHAM

for the formation of the American Board of Surgery, of which
he was Chairman from 1937 to 1941. A versatile man, most
generously endowed with research ability, a great capacity
for work, fine clinical judgment and unexcelled power for the
inspiration of his young associates, he gathered to him stu-
dents from all over the world. From them he expected much
—but he allowed them a great deal of independence. His
courage in fighting for what he believed right is as well
known as his code of moral and professional ethics, from
which he would not deviate.

Many honors were conferred on Dr. Graham during his
lifetime~—both American and international. He was given
honorary degrees by no less than twelve universities and col-
leges, including Leeds, MeGill, Glasgow and Johns Hopkins.
He was president of almost all the important surgical organi-
zations with which he was associated and was the recipient
of innumerable medals, including the Lister Medal from the
Royal College of Surgeons, the Distinguished Service Award
of the American Medical Association and the Annual Meri-
torious Award given by the American Cancer Society.

Because of his interests and his tremendous capacity for
work, it is not surprising that he also contributed much of
great value to the literature. He was the author of numerous
books and edited a classic three-volume work, Surgical Diag-
nosis. He organized the Journal of Thoracic Surgery and was
its first and only editor. In 1926 he began his editorship of the
YEAR Book oF GENERAL SURGERY and continued it until his
death. This span of 31 consecutive years is the longest of any edi-
tor in the YEAR Booxk series. '

It is ironic that Evarts Graham died from carcinoma of
the lung, the disease which for so long had claimed his at-
tention. His friends will miss him because of his warmth,
understanding and courage, and surgery will miss him be-
cause of his innumerable contributions and his tremendous
influence on the profession.

Warren H. CoLe



PUBLISHER’S FOREWORD

DR. GRAHMAM'S DEATH OCCURRED as he was be-
ginning the sclections for the present edition. This unfortu-
nate circumstance required the immediate selection of some-
one to complete the work and carry on the editorship.
Fortunately, we were able to obtain the services of Dr.
Michael E. De Bakey who was willing to fill the breach
with no preparation and complete the volume under the
most trying circumstances. We are grateful to him for his
immediate understanding of the problems involved and for
his enthusiastic and intelligent co-operation with our staff.
‘We welcome him to our family of YeEar Boox editors. Qur
thanks also to Dr. Warren Cole for preparing the memorial
to Dr. Graham which appears on the preceding pages.
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INTRODUCTION

THE DLATH OF DR EVARTS A GRAHAM on
March 4, 1957, brought to a close a truly eminent career in
surgery, aptly described by Dr. Edward D. Churchill as an
“Hustrious performance as a surgeon, scientist and teacher,”
Indeed, few men have combined these roles with such talent,
capability and energy. His remarkable versatility is reflected
by uotable achievements in all these fields of endeavor, and
his fundamental contributions not only broadened but also
brightened the horizons of surgery, In the words of Dr. Al-
fred Blalock, “The death of Dr. Graham has removed the
most widely known and the most influential surgeon in the
world, but the influence of such a life and work will endure.”

The teachings of surgery and the elevation of its standards
of practice were among Dr. Graham's earliest objectives in
life, and he devoted much of his time and energy to these
purposes. The fullness of his accomplishments in the field of
surgical education is difficult to measure, for it includes a
tremendous breadth of activity. It is mirrored in the distin~
guished school of surgery that he established and in the vig-
orous leadership he provided in national organizations ded-
icated toward development of higher standards of surgery.
It is also reflected in his roles as editor of the Journal of Tho-
racic Surgery and the YEar Book OF GENERAL SURGERY.
The eminent place in surgical literature which has been at-
tained by both of these publications through Dr. Graham’s
efforts could stand alone as a tribute to his greatness.

When Dr. Graham assumed the editorship of the Year
Book in 1926, he became its third editor, his predecessors
having been two other distinguished surgeons, John B. Mur-
phy and Albert J. Ochsner. In his Introduction to this vol-
ume he stated with characteristic humility that when asked
by the publishers to succeed Dr. Ochsner, “It was not with-
out misgivings that I consented to do so, feeling that his
ripened clinical judgment and editorial comments could not
be approached by one so much younger.” No better words
would express my own sentiments following the invitation
by the publishers to succeed Dr. Graham in this role. I would,
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10 INTRODUCTION

however, add that these sentiments are even more mntensely
expertenced 1n hght of the luster that Dr Graham’s editor
ship has brought to the Year Boor In accepting the editor-
stup 1t 1s my sincere hope that the inspiration he has provided
may enhance my efforts

Death came to Dr Graham m the mudst of work on this
latest volume of the YeAr Boos, and 1ts completion became
the task of his successor It was characteristic of Dr Graham
to continue working with courageous disregard of the nature
and nevitably fatal course of his illness, and only 1ts pro
foundly disabling effects within a few day s of his death forced
him to stop By this time, he had selected approximately one
third of the articles 1n the current volume He had also de
veloped an outline of its table of contents which has been
only shghtly modified 1n the final orgamzation All of the
editorial comments, however, represent expressions of the
present editor

The 30 vear period during which Dr Graham served in the
capacity of editor saw truly immense strides in surgery, and
their advancing imprints may be followed readily n the an-
nual volumes of the Yrar Booxn To appreciate fully the
great advances that have been made 1n surgery during this
span of approximately 3 decades, one need only contrast the
contents of the current volume with those of the 1926 v olume
Particularly striking 1s the change 1n emphasis and 1n pont
of view 1n some areas of surgery, the virtual disappearance of
some topics that occupied much attention i the earler vol
ume and the phenomenal growth and development of new
fields of surgery, such as those concerned with cardiovascu
lar diseases In the eathier volume for example, considerable
attention was devoted to asepsis and antisepsis, pastopera
tive complications 1nfections and gangrene In the present
volume these topics have been displaced by a change 1n em
phasis from these ‘ pathologic interventions’ to nvestiga
tions dealing with surgical metabolism, fluids and electro
lytes and the underlying physiologic and biochemical dis
turbances produced by the stress of surgical procedures Tiis
shift 1n emphasis 1s further exemplified by the contrast in
the number of articles devoted to the appendix 1n these re
spective volumes—approximately 30 in the earlier volume
and only 11nthe current volume



AN ANV LI 43

T he change m attitude toward a more aggressn ¢ approach
m surgery 1n recent years, which has becn made possible
by usc of more cffectis ¢ supportive measures, 1mprosements
it anesthesin and better control of mfection, 15 especnally
noteworthy 1his 1s well sllustrated by the emphasis placed
m the carlier volume on graded or multiple-stage operations,
then considered “one of the great surgical adsances of recent
vears " A particularly striking example of tlus concept, as
presented 1 the carlier volume, 1s evident m a discussion of
the “role of surgery n pulmonary suppuration,” in wlich
cautery puneumoncctomy was described and strongly rec-
ommended 15 an cffective method of treatment for various
forms of localized pulmonary fections, including tubercu-
losis In light of current surgical concepts and techmes, this
method of surgical treatment seems almost archaic, yet only
30 years ago 1t was apparently regarded as a surgical
advance

Perhaps the most striking example of the rapid progress
that has taken plice m surgery during this period lies i the
truly brilliant acluevements tn cardiovascular surgery In-
deed, the advancements made during the past decade alone
far surpass all previous efforts i this field of surgery To
gan a more vivud impression of this extraordinary progress,
both conceptually and 1n technical application, one need only
contrast the 8§ articles on surgery of the heart abstracted 1n
the 1926 volume with the host of articles in the current vol
ume Mareover, 6 of the 8 articles 1n the former volume were
concerned with wounds of the heart, whereas in the pres
ent volume consideration 1s grven to a wide variety of con-
gemtal and acquired diseases of the heart Of historical inter
est, however, and of some siguificance 1 1llustrating the se
lective character of the YEaR Book 1n recording new
developments m surgery, 1s the fact that the 2 remaming ar-
ticles on heart surgery in the 1926 volume are concerned
with the surgical treatment of mitral stenosis, the first by
Souttar and the second by Cutler Another and equally strik-
mng ilustration of this progressne movement 1n surgersy 1s
provided by the subject of aortic disease The 1926 volume,
for example, contamns only 1 article on this subject, and this
deals with “needling for aortic aneurysm,” an almost
century old method of treatment long found to be neffective



12 INTRODUCTION

The current volume, on the other hand, includes 23 articles
on this subject which are concerned both with aneurysmal
and occlusive lesions of the aorta and with their efficacious
surgical treatment by excision and restoration of aortic
continuity

Still another impressive example of the progress that has
taken place along these lines of endeavor 1s 1illustrated by
the contrasting approaches and objectives of surgery 1n pe
nipheral vascular disease as seen 1n the earlier and current
volumes of the Year Boor In the earlier volume, this
phase of the subject was himited essentally to a few articles
concerned with amputations for “gangrene in the aged and
with the differential diagnosis of thromboangutis obliterans
The status of therapy for this problem 1s well described m the
following sentence from one of these articles “The present
treatment is unsatisfactory” In contrast with tius rather
hmited and somewhat fatalistic pomt of view, the current
volume mcludes numerous articles presenting aggressive
enthusiastic and highly encouraging therapeutic approaches
to this problem This much more hopeful outlook 1n therapy
has been developed as a result of more recent pathologic and
arteriographic studies which have provided a better under
standing of the nature of these occlusive artenal lestons It
has been demonstrated for example, that the obstructing le
ston in chronic arteriosclerotic occlusive disease of the lower
extremuties 1s frequently well localized and segmental 1n
character, with a relatively normal patent vessel above and
below the occlusion This knowledge has led to development
of more rational and effective therapy with a direct attack on
the occlusive lesion aimed at restoration of normal arcula
tion through the main arterial channel

These and other recent developments m surgery clearly
reflect the vigor and intense activity characterizing 1its cur
rent status They portend other advances of even greater im
portance The YEar Book, uniquely structured to provide
an annual selective review of the surgical literature has
traditionally kept pace with this progress Wath the future of
surgery appearing brighter than ever its objective to bring
to the profession these progressive developments assumes
increasing gratification

Micaaer E De BARey



GENLRAL CONSIDERATIONS

Tracheostomy, and Management of the Unconscious Pa-
tient 1s discussed by John Andrew! (St Bartholomew’s
Hosp, London) In recent years, mdications for tracheos-
tomy have been estended to include management of tetanus,
respiratory paraly sis and the unconscious patient

It 1s important to mamtain a clear arrway n comatose pa-
tients When consciousness 1s suddenly lost, this may be
achiesed by placing the patient honizontally and mserting a
Magll arrway nto the mouth If this 1s inadequate, the tra-
chea may be intubated through the mouth or nose

If coma 1s prolonged, respiration and coughing and swal-
lowing mechamsms are usually also depressed Secretions
may be aspirated and retaned in the smaller bronch: Blood
o\ygen tension falls and CO; tension nises Secondary circu-
latory changes occur which may lead to cerebral v enous con-
gestion and edema and to pulmonary edema Tracheostomy
1s of value 1n these patients, since 1t halves the dead space air
and facihitates mechanical suction of the trachea and bron-
cht A cuffed tube 1s advantageous 1n preventing aspsration
of secretions from the pharyny Raising the head and shoul-
ders allows a fuller respiratory excursion by reducing the
weight of the abdormunal contents on the diaphragm Venous
return to the heart 1s improved, the danger of cerebral ve-
nous congestron 1s reduced

When consciousness 1s suddenly lost from acute intracra-
nial lesions, 1t 15 believed the fluid 1s secreted by the tracheo
bronchial mucus glands When coma 1s prolonged, the fld
1s thought due to the same secretions, but a purulent broncho
pulmonary infection and, terminally, puimonary edema also
develop

In coma, tracheostomy should be electine, and 1ts perform-
ance should not be delayed until the patient has become
cyanotic or peripheral circulatory failure has begun

Trendelenburg Tilt Obsolete Position, 15 discussed by
J M Inghs and B N Brooke® (Birmingham, England)

From the anesthetic aspect, routine use of the Trendelenburg

(1) Bt M J 2328332 Aug 11 1936
{2) Ibd pp 343344 ?
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14 GENERAL SURGERY

position has no advantages. It may add to the dangers and
difficulties of anesthesia, causing impairment of respiration,
vasomotor failure, congestion and embarrassment of heart
action from increased venous return and an increased tend-
ency to cerebral thrombosis, gastric regurgitation and nerve
palsies. It is of value as an emergency measure in collapse or
sudden vomiting. Steep Trendelenburg position is not essen-
tial for operations in the pelvis, since modern relaxants facil-
1tate the pelvic approach, even in the horizontal position.
Antigravity Suit (G-Suit) in Surgery: Control of Blood
Pressure in Sitting Position and in Hypotensive Anesthesia.
For high-speed flying. aviation medicine has developed an
inflatable suit to prevent blackout by the flyer when the

Fig_1 G smt _on patient in si
PDohn, D F JAMA 162 274 27

ourtesy <§ J, and
? Y

e



GENERAL CONSIDERATIONS 15

plane is pulled sharply out of a fast dive. The standard avia-
tion garment consists of inflatable leggings and an abdom-
inal binder which constrict the lower part of the body and
prevent pooling of blood.

W. James Gardner and Donald F. Dohn® (Cleveland
Clinic) for several years used an aviation antigravity suit to
prevent postural hypotension during certain neurosurgical
operations carried out with the patient in the sitting position,
The suit was put on the patient before he was placed in the

2.—G-suit_on panent in supine position (Courtesy of Gardner, W, J., and

Fig, 2. t
Dobn, D. F.: JLAALA. 162:274-276, Sept. 22, 1956.)

chair. A fall in blood pressure during operation could be
combated by inflating the suit from a tank of gas. However,
because the suit was awkward to put on the patient, a more
simplified g-suit was devised, consisting of 2 sheets of vinyl
plastic sealed at the edges to form a large inflatable bladder.
The bladder is placed beneath the patient, the edges are
folded over to enclose the rib margin to the ankles, then the
suit is drawn snug by lacing. A manometer is attached to a
tube leading from the upper part of the bladder. Attached to
a second tube leading from the lower end is a tank of gas
from which the bladder may be inflated in a few seconds

) J.ADLA. 162:274-276, Sept. 22, 1956,
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(Fig 1) This simplified g-suit has an advantage over the
standard aviation garment in that 1t also compresses the pel-
vic area and buttocks Experience has shown that the pa-
tient’s legs need not be enclosed separately to obtain the de-
sired hemodynamuc effect, that pressures in excess of 20 mm
Hg are seldom indicated and that reduction of vital capacity
does not result with pressures up to 40 mm Hg

The smt also 1s useful 1n operations with the patient su-
pme, when hypotension 1s to be mmduced by drugs, spmal
anesthesia or bleeding (Fig 2) With the patient supine, if
the operating table 1s tilted so the head 1s elevated, the hypo
tensive methods are more effective, and if the mark 1s over-
shot, the fall 1n blood pressure may be countered by inflating
the g-smt Inflation of the swit has proved helpful when,
toward the end of an operation, 1t 1s desired to raise the
blood pressure temporarily to determine w hether hemostasis
will be satisfactory after the effect of the hypotensive drug
h1s been dissipated

Surgery 1n the Aged Frank Glenn* (Cornell Univ ) found
that conditions arising 1n the bilary tract are the most fre-
quent single cause of abdominal operation 1n the aged Of
360 patients, aged 65 and over, who underwent surgery for
benign bihary tract disease, mortality was 69% During the
same period, mortality among patients under 50 was 06%
Symptoms of biliary tract disease in older patients varied
Isttle from those 1n y ounger ones

An elective biliary tract procedure 1s tolerated remarhably
well by the geratric patient, the difference in the complica-
tion and mortality rates between the aged (over 65) and the
control (50 64) group 1s not great In contrast, the aged pa-
tient tolerates emergency bihary tract procedures relatively
poorly, mortality and complication rates are strikingly
higher than 1n younger patients This confirms that elective
cholecystectomy 1n the aged patient with symptomatic bil
1ary tract disease 1s more important than in the younger pa-
tient, who can better tolerate an emergency procedure if
necessary

Acute cholecystitis may develop after surgery directed at
some other organ or system Fasting, with storage of con
centrated bile 1n the gallbladder, and the sudden attempt of
TT(#) Bull New York Acad Med 32 559 576 August 1956
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that organ to empty ttself when food 1s taken, 1s believed to
produce a fulmmating, obstructiv e type of acute cholecy stitis

Actite appendiatis occurs m patients of all ages, and,
the aged, m1y be attended by mild symptoms of mstdious
onset At present, the mortahty due to appendicitis 1s con-
centrated cluefly n the older age group However, 1if care-
fully evaluated and prepared, clderly persons withstand op-
eratton well In 120 patients over age 65 with acute, mechan-
scal mtestinal obstruction, the mortahity was 1508% Exter-
nal hernins, adhesions and neoplasms were the commonest
causes of obstruction Elderly patients with intestinal ob-
struction are less able to withstand shock and peritonitis
than are the younger and more robust Diverticulitis m the
aged can be managed conservatnvely i about 60% of cases
If surgery 15 indicated, 1t should not be side-stepped because
of the prtient’s age Of 85 procedures performed on 41 pa-
tients, postoperatiye mortalhity was 4 8%, whereas operatne
morbidity was 17 6%

» [With the broadening appheation of surgical therapy and the gradual ex

tension of the longevity of the general population, this problem assumes 1n

creastg importance Smce atherosclerosts occurs most commonly i the
aged and 1s so frequently the underlying cause for arterial occlusne dis

ease this problem may be added to those discussed in this article as another
condition deserving special attention by the surgeon In light of recent de

velopments 1 vascular surgery and the more aggressive approach toward
restoration of normal arculation the surgical management of these pa

tients becomes particularly important —Ed ]

Centralized Treatment for Seriously IIl Surgical Patients
According to J Murray Beardsley, J Robert Bowen and
Carmine J Capalbo® (Rhode Island Hosp , Providence), the
shortage of nursing personnel has become such a serious
problem that in many instances cnitically 11l surgical patients
suffer from madequate, mefficient care Such patients should
be segregated n an area staffed by specially trained person
nel A special umit was set up for these patients at the Rhode
Island Hospital, with a nursing station in the center of each
wing Glass partitions allow observation of practically all
patients from the nursing stations In all, there are 28 beds 1n
2 wings, serving an average of 295 surgical patients Private
rooms are available for those with terminal conditions or
those who may bother others Sleeping quarters for a full
time resident are provided, as well as a laboratory, a mimor

(5) JAMA 162 544547 Oct 6 1956
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surgery room and a large dressing room The umt 1s located
on the floor directly above the operating room, which 1s 1m-~
portant because most admissions are from the recovery room,
located 1n the operating sutte Each bed has available a suc-
tion outlet, oxv gen device and sphygmomanometer An emer
gency switch 1s conveniently placed near each nursing sta-
tion, the signal 1s heard in the resident’s quarters on the
same floor Each umt has a supervisor, graduate nurses, prac-
tical nurses, orderlhes, a general-duty aide a dressing-room
aide and a full-time surgical resident

All emergency patients, such as those with active gastro
mtestinal bleeding or severe burns, may be admitted di-
rectly to the special-care unit at the discretion of the resident-
1 charge All patients leaving the operating room who re
quire special observation for variable periods may be sent di
rectly from the recovery room to the unit on recommendation
of the surgeon and anesthetist Patients with chronic condi
tions are not admtted to the umt

Segregation of cntically 11l surgical patients m a single
area of the hospital provides expert care for those who need
1t most, relieves pressure 1n all other areas by lessening the
need for graduate nurses and allowing for more generous
use of auxiliary help, and lightens demand for private nurs
ing care for individual patients

Studies 1n Surgical Endocrinology . II1 Plasma Corncen-
trations of Epinephrine and Norepinephrine 1n Anesthesia,
Trauma and Surgery, as Measured by Modification of
Method of Weil-Malherbe and Bone, are reported by Willam
G Hammond Lewis Aronow and Francis D Moore® (Har-
vard Med School) The studies were made on 4 normal vol
unteers who recewved only premedication or anesthesia 11
patients who underwent 12 operations, 3 patients with un
anesthetized trauma (2 burns and 1 fracture), 2 operated on
under hypothermia and 1 having total adrenalectomy for
hypertension Except for 2 who died of extensive burns all
had moderate trauma None of the patients had olhigemic or
hypotensive shoch

The free serum 17 hydroxycorticoids are commonly ele
vated during and after anesthesia and trauma, without paral-
lel elevation of venous plasma epinephrine or norepinephrine

(6) Ann Surg 144 715732 October 1936
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levels Response of blood 17-hydrovycorticord to surgical
trauma 1s predictable Of those epinephrine-norepmephrine
values which were clevated, a significant fraction were ele-
vated 1-24 hours before operation In 2 extensively burned
patients, both epinephrine and norepnephrine were elevated,
particularly epmephrine, and in 1 burned patient, severely 1l
and passing mto a terminal phase of respiratory mnfection,
epmephrine was remarkably elevated

One patient, after adrenalectomy, had a plasma epineph-
rine concentration of substantially zero, whereas plasma
nor¢pimephrine remamed unchanged In 1 patient who had
ulceratn e colitis, but was not acutcly 1ll, plasma epinephrine
was elevated when the colon was m place, but returned to
normal after colcctomy In the normal volunteers, the threat
of operation and ancsthetic agents alone, including ether,
Pentothal™, mitrous oxide-curare or spinal, produced no sig-
nificant increase i peripheral venous plasma epinephrine-
norepmephrine concentration

Cliucally, tachy cardia and narrow pulse pressure (rising
dinstolic pressure associated with increased peripheral re-
sistance) have been considered evidence of a sympathico
adrennl effect during anesthesia or surgery after injury Such
effects have been noted during mduction of anesthesia in pa-
tients with massn e unanesthetized trauma such as occurs m
combat casualties, 1n patients with marked psychologic dis
turbances or tn ohigemic shock The only one of these four
situations studied was the induction phase of anesthesia, but
no elevation of epmephrine-norepinephrine was detected

In most of the patients with trauma, the blood eostnoptuls
decreased and the blood and urine 17 hydroxycorticoids 1n-
creased These studies confirm previous observations with
respect to eosinophils and sterords and further show lack of
correlntion between the response of these substances and
that of epinephrime norepinephrine

Surgical Treatment as Complicated by Prior Adrenocorti-
cal Steroid Therapy Accumulating evidence shows that prior
treatment with esther ACTH or cortisone may sigmficantly
alter a person’s ability to effect necessary adjustments to a
stressful situation such as an operative procedure With ex-
panding use of steroid therapy for hospitalized and ambula-
tory patients, clinictans must be alert to the serious delayed
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consequence of shock occurring during and after even simple
operative procedures of common ncidence Mark A Hayes?
(Yale Univ ) suggests the following management for steroid-
treated patients

MeTiop —When the patient 1s known to have recerved erther ste-
roid or ACTH therapy in the past but 1s not recetving either at the
time, the eosinophil response to an 8-hour infusion of 5% dextrose m
distilled water contaimng 20 umits of ACTH 1s determmed An 80%
decrease in eosinophi] count should be present over the first 4 hours
and a further fall to 909% over the next 40 These results constitute a
positive test and indicate the existence of an adrenal cortex capable
of responding to ACTH Operation 15 conducted without further
preparation If there 1s less than an 809 fall over the first 4 hours,
8-hour nfusions of 20 units of ACTH are repeated daily until a sat-
1sfactory response is obtained Operation 15 then conducted with a
constant mfuston contamnmg 20 umts of ACTH/L Rate of admin-
istration 15 controlled by the anesthetist Infusion 1s continued
throughout the day of operation For the first postoperative day 20
mg of ACTH 1s gnven every 4 hours intramuscularly Each subse
quent day a single alternate dose 1s omytted, simulating the gradual
phystologic decrerse in piturtary ACTH release that occurs 1n normal
convalescence Postoperative complications will mcrease the steroid
requirements and should be managed with increasing amounts of the
tropic hormone, 1f and when they cccur

When the patient 1s recetving adrenocortical sterods at the tinte of
operation, daly 8-hour ACTH infustons are admimstered as the
sterond 15 gradually withdrawn, usually requiring 3 5 days This con-
version 15 followed closely by the 4- and 8-hour eostnophil counts
When the patient 1s adequtely prepared, operation and convalescence
are managed as outlined

A serious situation arises when the patient 1s not known to have
received steroid therapy until shock oceurs, usutlly during the opera
tion Existence of relative adrenocortical msufficiency contnbutm;{

count should be done at once 1f 1t 15 more than a very low figure,

steroid therapy should be started at once If facihties for domng the

cosmophil count are not available - therapeutic trial of steroid ad

) T e ~"" ng hydrocortisone

pressure response

sufficiency Mam-

tenance for the remainder of operation 1s obtained by g mg 200 mg

of the steroid in each 500 cc blood During convalescence a tapering

schedule of the soluble steroid 1s given intramuscularly at frequent
intervals over the next 3-5 days

Since this paper was written, the following program of

(7) Surgery 40 945 950 November 1956
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managanent has proved as satisfactory as ACIH On the Ist
preoperative day, 50 myg cortisone 1s given intramuscularly
m cach of 4 stites at 6 pm On the operatine day, 50 mg hy-
drocortisone 1s given mtramuscularly m each of 2 sttes just
before premedication, 100 mg hydrocortisone i each 500
cc blood or flumids 1s given during operation, and at the end
of operation, 100 mg hy drocortisone intramuscularly

Results in Patients Treated with Coil Kidney (Disposable
Dialyzing Umt). Willem J Kolff, Bruno Watschinger and
Victor Vertes? (Cleseland Clinic) report the biochemical de-
tails of 11 dialyscs mm 8 patients to show the reduction of
blood urea thus achieved, m 1 patient 50 Gm urea were re-
moved at one session and 66 Gm at another Frie patients
had chronic urenua due to chronic renal disease and hy per-
tensive cardiovascular disease that precluded durable climi-
cal benefits, although 1 was improved for 3 months Three
patients had acute urerma One with acute anuria following
an abdominal operation died of peritonitis after mmtial 1m
provement and establishment of diurests One who had acute
anurin as part of a hepatorenal syndrome and 1 with anuria
following a transfusion acadent and hy sterectomy recovered

Increase mn blood pressure was seen 1 most patients after
3 5 hours of dialysis, these rarely exceeded 20 mm Hg and
presented no serious problem Rises in temperature were
slight Oozing of blood from cut-down sites in 4 patients was
not sertous and stopped after removal of the cannulas and
closing of the wounds Fall in blood urea and creatinmme after
57 hours mndicated that performance of the coil hidney ap-
proaches that of the most effectne artsfieral hidneys now
available

The coil kidney consists of a stationary coil of cellulose
tubing separated by Fiberglas screens, which allow a limited
distention when the tubing 1s filled with blood The lavers
of screens and tubing are sewed 1n large rolls A strip with 2
cellulose tubes 1n parallel arrangement makes a “twm” Lid
ney Ten meter lengths of fimshed rolls are fitted with mlet
and outlet tubes for blood and are coiled around a fruit juice
can 10 cm 1n diameter The fimished coil 1s fitted into a larger
can (Fig 3), with a garden hose connection for the rinsing
fiud at the bottom Inflow and outflow tubes are stored

(8) TAMNA 161 14331437 Auvg 11 1956
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the can, and a hd or top 1s sealed on 1n a household can sealer
The entire unit may be sterilized either 1 an autoclave or
with ethylene owide as in industrial sterthization The coil
kidney can then be shipped and stored and 1s ready for use
after having been washed out with saline At time of use, the
top of the can 1s removed with a can opener and tubes for in
flow and outflow of blood are found mside The entire umt s
placed m or over a 100 L reservorr filled with rmsing flurd
which 1s pumped 1n through the garden hose connection m

Fig 3 —Twin kidney completed with nlet and outlet tubes for blood 1s held next
to A and m B large tin can_n which it 1s <ealed for storage In bottom of can 15,
garden hose connecting pece through wheh rneng fwd enters can dur ng ac(ua}
operation (Coirtesy of Rolf W J etal JAMA 161 14331437 Aug 11 1956

the hottom It flows out aver the open top of the can and back
mto the reservoir While the blood circulates around n the
cotled tubing, the rnsing flmid circulates crosswise through
the wire mesh A simple pump (Sigmamotor) may be used
to pump the blood Another (Flypro portable pump) 1s nec
essary to circulate the rmsing lmd A tank for rinsing flud
1s stainless steel (100 L {or easy calculation) with large in
fiow and outflow pipes and thermostatic control at 37 39 C
(100 102 F ) The initial investment 1n additional equipment
need not exceed $800
The twin co1l kidney requires 750 900 ml blood for prim

g 1t has a dialyzing area of 18000 sq cm and requires 2
rinsing flurd flow rate of at least 3 L /mmute At a blood
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flow rate of 200 ml /mmute, the urea clearance 15 140 ml/
minute, provided the rinsing flmd 1s fresh To overcome re-
sistance mside the corl, and for return of blood to the patient’s
vem, a required pressure of 160-180 mm Hg 1s delivered by
the blood pump

The advantages of a disposible corl hidney, 1f 1t becomes
commercinliy obtamable, will be mamly ease of operation and
elimimation of time consuming cleaming, stenihzing and set-
ting up

Homograft Rejection Mechanism. M T Edgerton, H A
Petersonand P ] Ldgerton® (Johns Hophins Univ ) studied
the detailed vascular morphology accompanying shin grafts
i mammnls The transparent chamber technic was modified
to pernut study of shin grafts under more physiologic con-
ditions Over 300 autografts and over 300 homografts were
studied, using bred mouse stramns Additional visibility for
observations within the chambers was obtained by surgical
msertion of a disk of optical glass beneath the bed of the
graft

Homograits and autografts showed identical imtial vascu
lar responses during the period of “take” The timing of
these changes was the same for both autografts and homo-
grafts, but was somewhat influenced by the thickness of the
grafts and the vasculanty of the recipient bed Homograft
rejection of skin began on the 9th day This rejection end
point was constant and consisted of sudden reduction n the
caliber of the larger graft \essels, accompanied by slowing
of the flow rate in these vessels It was almost invarably
preceded, 12 24 hours before, by hyperemra or sympathetic
response in the v essels of the host bed

Unless sepsis 1s allowed to occur, rejection of skin homo-
grafts 1s unaccompanied by thrombosis 1 the vessels of the
graft bed The establishment of active circulation 1n any au-
tograft or homograft largely depends on the actual end-to-
end anastomoszs of graft vessels with those of the host \When
rejection of 2 homograft begmns, the vascular pattern of the
graft begins to disrupt and disappear rapidly The pattern of
graft vessels 1n autografts persists as long as the experiments
have been followed (over 12 months 1n some amimals)

(9) AMA Arch Surg 74 238 244 Febsmary 1937
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Theory of Protease Activation and Its Role in Rejection of
Homotransplants Rejection of homotransplants has been
thought due to an 1mmune response of the host Since de
struction of tissue 15 involved, a hypersensitive reaction may
be postulated The protease activation theory of hypersenst
tivity may explam a possible chain of events leading to re
jection of a homotransplant Protease activation 1s thought
the result of 1n mit1nl antigen ntibody reaction which stim
ulates or activates proteolytic enzymes and so causes inyury
or death of cells To test this theory, Creighton A Hardin
Alvar A Werder, Wilford D Hoofer and Marvin S Laggett!
(Umv of Kansas) studied protease activity 1 skin grafted
mice Experiments with hypersensitivity show a rise in ar
culating serum protease followed by an antiprotease after
sensitization with certain protems Burdons film strip
method was used to demonstrate antitryptic activity

Whereas the antitryptic titer for normat mice was 150-175
m smce with implanted homografts, the antitryptic index
rose sharply on the 8th day, reached a peak of 450 on the
14th day and then returned to normal Irradiation alone
lowered the titer on the 8 10th day but 1t returned to a nor
mal level on the 14th day Irradiation with a subcutancous
homograft yielded a progressive increase 1n antitryptic titer
during the first 2 weeks with a rapid elevation to 400 by the
18th day after which st gradually returned to normal The
anutryptic titers 1 these experiments closely paralleled the
necrosts and death of the homografts Irradiation or myec
tion of skin extracts depressed the antitryptic titer and pro
longed the life of the homograft
» [The two precedmg articles by Drs Edgerton and Hardin and their co
workers reflect the increasing interest and more ntensive studies now be
g devoted to the subject of tissue transplantation Successful homotrans
plantation of fetal fissue 1n the human has been reported (see section on
parathyroids p 102) Successful homotransplantation of adult tissue with
long term survival 1s yet to be accomplished other than 1n identical twins
however there are many encouraging leads to be followed Solution of this

problem offers promise of great sigmficance n surgery —Ed ]
Fat Embolism mn Korean Battle Casualties Incidence

Clinical Sigmficance and Pathologic Aspects The signifi

cance of fat embolism following trauma continues to be con

troversial Some authors regard fat embolism as a relatively

common and serious complication of mnjury others believe
(1) Surgery 41 752755 May 1957



GENERAL CONSIDERATIONS 25

that it is rarely severe enough to be of clinical importance.
Surgeons who handled large numbers of battle casualties in
the Korean conflict only exceptionally were able to recognize
the clinical syndromes described in the literature as charac-
teristic of fat embolism. Because of such conflicting opinions,
Robert E. Scully? analyzed 110 autopsy cases of all types of
trammna, including battle, from a clinicopathologic viewpoint
in an attempt to determine the specific significance of fat
embolism among the many sequelae of serious injury. All pa-
tients died at military hospitals up to 4 weeks after battle
trauma.

Fat embolism, evidenced by fat droplets in the pulmonary
vessels, was demonstrable in about 90% of the 110 patients.
In only 19% was the degree of pulmonary fat embolism more
than slight. Only 4% showed more than slight systemic fat
embolism, evidenced by fat in the kidneys, and only 1%
showed fatal (cerebral) fat embolism.

Analysis from both clinical and pathologic viewpoints does
not show that fat in the lungs causes pulmonary dysfunc-
tion or death. This finding is at marked variance with the
concept of the significance of pulmonary fat embolism ac-
cepted in the literature.

Fat emboli may be recognized and quantified with consid-
erable accuracy without use of fat stains by searching for
and estimating the amount of intravascular vacuolation. This
method can be used with greatest success in the lungs and
with somewhat less success in the kidneys.

Investigations with Regard to Pathogenesis of So-called
Fat Embolism: Serum Lipids and Tissue Esterase Activity
and Frequency of So-called Fat Embolism in Soft Tissue
Trauma and Fractures. S. R. Johnson and A. Svanborg?® be-
lieve that so-called fat emboli do not consist of marrow fat
torn loose through injury. This is indicated by the following
observations: (1) fat emboli are found in many cases without
injuries to bones or soft tissues, (2) they occur a remarkably
long time after trauma, (3) a discrepancy exists between ex-
tent of trauma and frequency of fat embolism, (4) fat emboli
are found in capillary systems distal to the lungs and (5) are
found often in ordinary postmortem material,

(2) Am J Path 32 379 403, May-June, 1956
(3) Ann’ Surg 144 145151, Auyg;lxst, 1956
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The hind leg of male rabbits was crushed or hgated to pro
duce venous stasis After injury, fat colorable with sudan was
observable 1n tissue capillaries Fat of the type commonly
considered pathognomonic of so-called fat embolism occutred
as frequently after soft tissue injuries as with fractures
‘Within 48 hours after trauma, an increase of total fat, choles
terol and phosphor lipids was present in serum A 30 minute
ether narcosis started a less pronounced increase in serum
lipid, occurring later Injury or ether narcosis did not change
esterase activity mn vitro of hepatic or renal tissue This re
futed the assumption that mcrease 1 serum lipid after trauma
15 due to reduced decomposition of lipids

The frequency of fat embolism 1s not proportionate to the
quantity of lipids 1n the serum So called fat embolism, 1€,
the occurrence 1n capiflaries of parenchymatous organs of
Iipids colorable with sudan, probably denotes qualitative
change of serum lipids It cannot be considered defimtely
established that the occurrence m the organ capillaries of fat
colorable with sudan 1s of clinical importance The presence
of these fatty droplets 1s one change n a complex of symp
toms comprising shock, tissue injuries and change the
emulsification of serum hipids

SHOCK, FLUIDS AND ELECTROLYTES

Carbon Balance- Chinical Approach to Energy Exchange
Carbon dioxide leaving the body represents the end stages
of oxadation of carbon chains anising from fat, carbohydrate
or protein This 1s via a final common pathway, the tricar-
boxylic acid cycle The rate at which this cycle 1s turning
over 1s reflected 1n the amount of carbon dioxide produced/
unit ime John M Kinney and Francis D Moore* (Harvard
Med School) present a method of calculating carbon bal
ance which provides direct evidence of energy utilization 1
the surgical patient The method uses a modified BMR ap
paratus with an air-scrubbing technic for accurately recover-
ing the carbon dioxide and allowing simple measurement

By constdermg the surgical patient as a metabolic machiue,

(4) Surgery 40 1626 July 1956
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the anthors feel that following body output of carbon dioxide
provides a direct esternal gauge of the rate at which this ma-
clunc 15 turmmg over and, therefore, the magnitude of wnergy
demands which must be met by food or body stores This ap-
proach 1s uscful in studying both the route and rate of supply,
as well as 1deal composition of the diet for preoperative
preparation of depleted patients

Indirect evidence suggests that the balance of all carbon
compounds, including protem, 1s altered following surgical
stress Carbon balance data appear to provide a helpful frame-
work for future 1sotopic exploration of intermediary path-
ways and further mvestigation of neuro endoerine mfluences
that cause metabolic changes at the enzyme level

» {Thss rather ssimple approach to a complex problem may prove to be one
of the most significant developments in the study of surgical metabolism
—rd|

Use of Intravenous Lipoid Substances in Surgical Patients
Donald E Hine, Harold A Harper, H J McCorkle and
Lows G Brizzolara® (Unnv of Califormia) administered an
mtravenous fat emulsion, 10% sesame o1l 1n 4 5% dextrose
solution with 0 5% lecithin added as a stabilizer, in doses of
500 cc to 27 patients for a total of 112 infusions, and found
that when the emulsion was given at rates of 100 150 cc/
hour, there were few reactions except for occasional shght
nise in body temperature Size of the fat particles was less
than 1 ¢ The emulsion was water-like 1n viscosity and 1s0-
osmotic with blood

The emulsion was given 1n the pre- and postoperatnve pe-
riods to well-nourished and malnourished patients In the
immediate postoperative period, provision of extra calortes
in the fat emulsion did not affect loss of endogenous or ex-
ogenous mtrogen This was true regardless of the preopera
tive nutritional state of the patient and the magnitude of the
surgical trauma The fat emulsion was readily utilized by
and contributed substantially to the nutritional w elfare of the
postoperative patients

Observations on Patient Tolerance with Intravenous Ad-
mumistration of Fat Emulsion are reported by Paul H Jor
dan, Jr Phillip Wilson and John Stuart® (Univ of Califor-
mia, Los Angeles) Fifteen lots of an emulsion (stored at

(5) Am. J Surg 92 292299 August 1956
(6) Surg” Gynec & Obst 102 737 747 June 196



28 GENERAL SURGERY

room temperature for a maximum of 52 months) contaming
10% sesame o1l, 065% soybeau phosphatides and 4 5% dex-
trose were admimstered 1 633 mfusions of 350-2,000 ml to
209 patients In 629 of the nfusions there were no reactions
except temperature changes Energy lost as a result of tem
perature elevations was not smportant, averaging 4-8% of
the calones adninmistered Of 38% of the infusions with reac-
tions, interruption was necessary in only 6% Side eftects
fell mnto 3 groups with respect to time of onset Back pamn
(108%), flushing (68%), chest pain (24%) and dyspnea
(449%), 1f observed, usually occurred after administration of
a few drops or mulliliters of emulsion Chills and associated
pyreaia (89%) did not occur before 100-300 ml of emulsion
were given Headache (10 4%), nausea and vomiting (12%),
arthralgia (169%) and blurnng of vision (2 5%) rarely oc-
curred before 500 ml were ginen Rashes (21%) wereof two
types (1) generalized urticanial wheals appearing after a
small volume of fat emulsion, and generalized urticarial
Wwheals usually disappearing promptly after antibustaminics,
(2) a maculopapular eruption appearing after large mfusions
of fat emulsion, uninfluenced by antihistaminics and persist-
g several days

Reactions may be due, not to the composition and structure
of the fat emulsion, but to 1ts interaction with the patient’s
body 1n a particular physiochemical state Some patients tol-
erate large volumes of fat with no difficuity, some are com
pletely imtolerant, others react differently at various times
Whether the vaniation 1n tolerance 15 due to normal physio-
logic alterations or secondary to disease 1s speculative

The mcidence of reactions was significantly greater (75%)
1 patients with hepatic dysfunction Fat emulsion was not so
well tolerated immediately after operation as at other times,
possibly due to altered hepatic function secondary to general
anesthesia Patients with ulcerative colitis and regional en-
teritis tolerated fat emulsion poorly, perhaps also because of
hepatic dysfunction Two attempts to admimister fat emul
ston to a patient with severe adrenal nsufficiency resulted 1
prompt and serious reactions Intravenous fat emulsion 1S
avoided 1 patients with severe cardiac disease, since 1n-
creased oxygen consumption associated with severe chills
may increase myocardial ischemia
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I'at emulston may benefit a large percentage of carcfully
sclected patients for whom parenteral nutrition 1s mportant,
without causing any adverse reaction As understanding of
the nture and medence of reactions sucreases, fear of these
will deerease

Safety of Stored Liquid Plasma: Clinical Study. Pooled
plasma hns been discarded in the treatment of shock, chuefly
beenuse of the ngh meidence of scrum hepatitis Ultrav olet
irradintion or chemicals are either snpractical or ineffectine
Storage of liquid plasmn at room temperatures for 6 or more
months was first reported to be effectnye in mactnating the
virus of serum hepatitis in 1950 This finding was confirmed
by Paul I Hoxworth and Whalter & Haesler, Jr* (Unnv of
Cmcmnnti) n a climeal trind of stored plasma obtamed from
3,290 donors and given to 164 patients Among these patients
no Jaundice occurred The expected mncidence of serum hep-
atitis 1s betw een 1 and 229 with untreated plasma

Exsting blood bank orgamzations have a vast potential
for producing plisma for civillan and smlitary use If the
danger of serum hepatitis can be overcome, plasma can again
return to 1ts appropriate place i hemotherapy In ordinary
cnvilinn use, 1t 1s stmple to employ room temperature storage
for plasma OQutdating losses of whole blood ordinanly ex
ceed the demands for plasma Thus, reserves may be ex-
panded for emergency use Plasma may be stored as liguid for
6 or more months and then frozen and dried for longer stor-
age Adequate stores of safe plasma would be of tremendous
mnportance m civilian practrce and for any mass casualty,
military or civihan

A simple and practicable method for mactivating serum
hepatitis virus 1s of incalculable importance It should permt
the pooling of plasma to avord blood group (ABO)
constderations

Blood Transfuston by Intraperitoneal Route was success-
fully admnistered by Malcolm E Waite, David D Coluca
and Jerome Glaser® (Rochester, N Y ) 1n a child with thalas-
semia major, and they suggest it for small children and pa
trents who have had repeated transfusions resulting m

(7) Ann Surg 144 336 346 September 1956
(®) AMA J Dis Cild 91 561565 June 1956
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thrombosis of peripheral v ems and other local effects, partic-
ularly from cutdowns.

Tecrnic—Blood, typed and cross-matched agamst the patient’s
cells and serum, 1s prepared as for intrayvenous transfusion The filter
tube leadmng to the bottle 1s attached to a 3 way stopeoch to wihich s
attached a 20 ce syringe and a tube lending to a no 20 peedle, the
pomt of which 15 not needle sharp Syringe and tubes are filled with
sterile 1sotonsc saline solution

The patient 15 restramned tn the supine posttion, and the abdomen
carefully palpated and percussed to delineate the size and position of
the Iner, spleen and bladder The patient 15 then prepared as for ab
domunal paracentests In absence of cantramndications, suck as large
organs or masses, the needle 1s mtroduced at exther lateral margm of
the rectus abdomnis, about nudway between the level of the umbilicus
and the symphy s15 pubis

When the needle 15 1n the perttoneal cavity, the saline solution
may be mjected casily without resistance, and no saline nill be re-
covered on aspiration with the syringe if only enough 1s myected to
determmne the patency of the needle and that 1t 1s free 1n the perstoneal
cavity  The remaming saline solution 1s discarded, and blood ntro
duced by alternately drawing 1t mto the sy ringe and discharging 1t nto
the peritoneal cavity

After the required amount of blood has been injected, the needle 15
withdrav 1 and the puncture covered with a dry, sterile dressing I
the patient 15 restless a sedatnve 15 gien or restramt imposed The
patient 1s then observed for 12 hours (partscularly with respect to
melena) and discharged, unless complications hay e occurred

Complications are rare Fluid blood n the peritoneal cat-
iy 15 not harmful The possibihity of perforation of the
bowel 1s lughly remote Because of the slower entrance of
blood from the peritoneal cavity into the blood stream, 1t 15
doubtless safer to admimster a Jarger amount by intrapert-
toneal than by ntrayenous transfusion Although the authors
used atrated blood, there 1s no objection to heparimzed
blood Patients tolerate intraperitoneal transfusion w el
» [The wmtrapentoneal route of blood transfusion was mtroduced more
than 30 vears ago especially for snfants and children because of its !
meal facility This advantage however, 1s far outweighed by 1its disadvan
tages which melude sfow absorption of blood mto the circulanon and the
danger of mtestinal perforation For these reasons 1t was nesver wi ety

adopted and has been virtuafly abandoned This effort to revise the method
will undoubtedly meet the same fate —Ed

Silicone Rubber Tubing in Blood]’l‘mnsfusmn Work: Chn-
ical Trials John F Wilkinson, G G Freeman, N New and
R B Noad? report results of 296 transfustons of w hole blood,
packed cells and serum through 7 types of silicane rubber

(9) Lancet 2 621 624 Sept 22 1956
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tubimg Only 3 transfusion reactions were observed (101%)
This 1s of the same order as observed with natural rubber
tubing under similar conditions at the same clime

The most satisfactory specimens of sihcone rubber with-
stood many sterilizations by autoclaving without serious
deterioration  Four compositions of sihicone rubber could
still be used after over 40 transfusions, and one reached 59
The most satisfictory compositions were a dimethylpoly-
silosane gum filled with an amorphous precipitated silica or
apyrogenicstlica In contrast, various natural rubber tubings
under similar conditions showed much deterioration after
6-12 sterihizations Silicone rubber could be stored a long
time without deterioration

The general water repellent properties of silicone led to
reduced wetting by fluids including blood, and reduction 1n
the tendency for coagulation on the surface during prolonged
transfusion The most satisfactory silicone rubbers used were
transparent This facihitated mmitial displacement of air from
the tubes by saline solution Silicone rubber tubmng was su-
perior to natural rubber for procedures involyed in separation,
storage and therapeutsc use of platelets which adhere to
natural rubber

Thrombocytopema and Hemorrhage in Hemolytic Blood
Transfusion Reactions P W Pifer, M A Blockand C P
Hodghinson! (Henry Ford Hosp ) found that intravenous
admimstration of heterologous blood experimentally resulted
m an abnormal bleeding tendency similar to that in hemo-
iytic blood transfusion reactions in man A entical precipi-
tous fall of blood platelets occurred, as well as a small de-
crease 1n plasma fibrinogen Bleeding time was usually and
coagulation time frequently prolonged These changes usu-
ally lasted only several hours Intravenous admmstration of
protamine sulfate did not significantly influence these ab-
normalities

Platelet depression appeared to be of major importance 1n
the etology of the bleeding tendency observed experimen-
tally ‘Whether 1t 1s the primary reason for the bleeding tend-
ency associated with incompatible blood transfusions in man
1s unknown

Fibrin and platelet emboli or thrombi form 1n blood vessels

(1) Surg Gynec & Obst. 103 129135 August 1956
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throughout the body as a nonspecific reaction, occurring
a number of conditions 11 which foreign protems are present
1n the blood stream This condition then results 1n thrombo
cytopema and hypofibrinogenemia and a bleeding tendency
In varymg situations, either thrombocytopenin or hypofi-
brinogenema may predommnate

Hemorrhage during and after Operation Secondary to
Changes in Clotting Mechanism* Physiology and Methods
of Control Eugene L Chffton, Carlo Grosst and Malcolm
Siegel® (Cornell Unn ) studied the clotting mechamsms of
55 patients undergomng major surgery, before, durmg and
after operation Excesstve oozing from the wound during
the procedure was observed n 8 pattents All had fibrinoly tic
actnity in the blood associated with low plasma fibrinogen
m all but 1 One of the patients with oozing died at surgery
In the nonoozing group of 47 pattents, major surgery pro
duced a moderate drop in plasma fibrinogen and changes mn
other clotting factors smmlar to those m the oozing group
Sigmficant fibrmoly tic actnuaty without cozing, was seen
4 patients, 3 of them had no decrease n fibrinogen level

Treatment of the aozing syndrome 1s still empiric The
most satisfactory treatment seems to be cessation of opera
tive trauma and anesthesta and closure of the wound Bank
blood has been castigated as beng extremely deficient m
clotting factors Relatively fresh blood, honever, has good
fibrinogen levels (250 mg /100 ml), active antifibrinolysm
some platelets and good levels of prothrombin and stable
factor Only the labile factor 1s rapidly lost and this can be
replaced with fresh frozen lyophilized plasma The highest
levels of all clotting factors are present n fresh sdeally pre
pared blood or except for platelets, 1n fresh frozen plasma

Changes 1n Coagulation Occurring 1n Dogs during Hypo
thermia and Cardrac Surgery were studied by Paul R Ellis
Jr LeRoy ] Klemsasser and Robert J Speer® (Baylor
Unn ) with the techuical assistance of Jo Ann Dinley They
found a depletion of proaccelerin procomertin prothrom
bin and fibrinogen This depletion was probably due to
trasasculir clotting which predisposed also to thromboem
bolism  Severnl deaths occurred with hypothermia and

(2) Surgery 40 37 53 Julv 1956
{3) Ibsd 41 198 10 February 1957
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cardine sutprery wWhich were Believed attnbut thlc to pulmo
niry emboly Juiis ety clotting alsa depleted the blood
of certan factors pecessary for corguiation, resufting m
clattigy defeet Hemorrhage after rewarning v as L sigmi
cint problem i ammale utidergomg hy pothernua and cardix
ety

Heparin wae given intras cnously to nhibit mtrany ~cult
dottmg Depletion of congulation f1ctors was mnmized
No ammals <o treated <howed thromboembohc phunomeny
mortahty was preatly reduced and no postrewarming fiem
orthage ocenrred

Chlorpromazine and Hypothermian Experimental Trau
matic Shock. J 17 Crer and M Tanche* describe ¢apen
ments 1 dogs i winel severe traumatic chock was produced
by the methiod of Hermann and Jourdan Chlorpromazine
gven ether before or after production of the shocking m
sury, had no effcet on the course of the shock Progression
toward death was, m fact, cspeenfly rapid Comy ersehy, the
course of <hoch was defimtely <lowed » hen chlorpromazine
was used m combination with mduced hypothermia n ani
mals subjceted to wmulir traum? In the nonrefngerated
amals, survinal after crushing mjury was 2-5 hours The
sunnnval times m refngernted ammals recenvng chlorpro-
mazine (2 mg /hg) ather before or after mjury, ranged
from 4 hour~ 45 mmnutes to ovcr 24 hours m all but 1 amimal
thit died within 2 hours Three ammals survived traumatic
shach for 24 hours 1he surynval ime of refngerated ammals
was more thay double that of those whose phy siologie tem-
perature was muntuned

Hypothermia was produced exsily m the dogs anesthe
tized with pentobarintal and treated with chlorpromazine
xssll‘:c‘dmgg and other reactions to cold were practicnlly abot

) lochmg of thermoregulatory mechanisms to cold,
howeser, 1s not a speaific effect of chlorpromazine

“;\utl?ll l“‘h[’htlon of these c\pcnmcntnl findings m practice
the se e to be made with extreme caution Physiology of
and th\crv:ly clhulled orgamism 18 still impetfectly hnown,
Of‘ente possibility of neurologic complications, partlcularly
\_:lc“hr fibrillation, presents real hazards

(4) Lyon chir 51 435447 May June 1956
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Experimental Hemorrhage* Deletertous Effect of Hypo-
thermia on Survival and Comparative Evaluation of Plasma
Volume Changes To study response to severe but sublethal
hemorrhage, John N Wilson, Strother B Marshall, Virginn
Beresford, Vernon Montgomery, Dalton Jenhins and Henry
Swan® (Unnv of Colorado) developed a standard prepara
tion which mvolved rapid arterial hemorrhage of 35% of
measured blood volume m splenectonuzed dogs anesthetized
with pentobarbital

Using this preparation, a study of the effect of Iy pothermu
on the survival rate following hemorrhage revealed a pro
gressne diminution n tolerance as body temperature was
lowered below 31 C Mortality rate was zero m normother-
mic anmals, but was 829 when body temperature was be
tween26and 20C

Following hemorrhage, plasma volume rapidly increased
by a shift of flurd into the mtravascular compartment At
all temperatures, maximum response was usually achieved
within 30 mmutes The amount of plasma volume increase
was progressively less as body temperatures were reduced
Correlation between magnitude of plasma volume change
and magnitude of blood pressure change following hemor
rhage was remarhably close Change i arterial blood pres-
sure may be a controlling factor in regulating rapd plismt
volume changes, irrespectss e of temperature

In the warm ammal, at least some and usually most of the
flurd causing elevated plasma volume immediately following
hemorrhage, left the vascular compartment, usnally withm
1 3 hours Blaad pressure returtted toward normal dunng
the same pertod when plasma volume was falhing Dilution
of plasma, therefore, did not appear essential for mamte
nance of blood pressure recovery after hemorrhage

Hypothermua I Effect on Renal Hemodynamucs and on
Excretion of Water and Electrolytes in Dog and Man Hjpo
thermia often 1s used during vascular surgery n an attempt
to reduce the metabolic demands of solated vascular beds
that are subjected to ischemia when vascular acclusion 1S
required Smnce homograit replacement of the abdominal and
the thoracic aortt 1s now feasible, it often becomes necessary
to mnterrupt the blood supply to the hidney When renal 13

(5) Ann Surg 144 696714 October 1956
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chenua 1s prolonged, renal fatlure may result Therefore, any
method for reducing renal damage during tius period of 15-
chenna 15 of advantage to the surgeon Likewise, the effect of
reduction m body temperature alone should be known John
H Moy cr, George Morrs and Michael £ De Bakey® (Bay-
lor Unn ) studied the effects of reduced body temperature on
renal function m 39 dogs and n 11 patients m whom the
Iy potherima was used to facilitate vascular operations

As body temperature was progressiely reduced to 27 C
(laboratory observations), the mean blood pressure de-
creased progressively to about 75% of control values This
was associated with a progressty e reduction m the glomeru
lar filtration rate and renal blood flow, without sigmficant
changes n urine or sodium excretion

Reduction i the glomerular filtration rate and in renal
blood flow did not improve when blood pressure was rarsed
to control values with an infusion of norepinephrine How-
ever, when body temperature was agam increased to control
levels, the mean blood pressure returned to control levels,
although the glomerular filtration rate and renal blood flow
usually returned to only about 75% of control levels How
ever, within 24 hours, these had returned to control levels
those dogs studied There was essentially no difference
these responses betw een dog and man

Mechanism of Hyponatremia and Hypotonicity after Sur-
gical Trauma was studied by Jerome J DeCosse, Henry T
Randall, David V. Habf and Kathleen E Roberts™ (New
York City) Hjyponatremia, hypochloremia and renal reten-
tion of exogenously admiistered sodiuum and water 1 the
mmmediate postoperative mterval are well recogmized Studs -
ing patients undergomg surgery, the authors found that the
hy ponatremia and hypochloremia could be explained by ex-
pansion of the extracellular flmd, and that total extracellu-
Inr sodium and chloride may actually be increased postop-
eratively Extracellular flurd expansion occurs at the expense
of the mtracellular compartment There may be elevated in
tracellular osmolality from losses of intracellular water with-
out equnalent electrolytes, thus changing ntracellular-
extracellular osmotic relations, and this may be parth

(6} Ann Surg 145 26-40 January 1957
(7) Surgery 40 27 36 July 1956
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responsible for-the increased secretion of antidiuretic hor-
mone which triggers and then maintains water retention
postoperatively.

In treatment, it should be recognized that hyponatremia
and extracellular fluid expansion are a natural sequence in
the postoperative patient and are nsually asymptomatic and
self-limiting. Excessively administered fluid or electrolytes
are not normally excreted in the postoperative interval be-
cause of antidiuresis and increased adrenal cortical activity.
Nevertheless, the tendency toward hyponatremia and cellu-
lar hyperosmolality requires that water and sodium should
not be restricted too rigidly, However, no attempt need be
made to bring these levels back to “book normal” by infu-
siont of sodium chloride solutions. Indeed, excessive infusion
of these electrolytes scldom succeeds in restoring “normal”
levels and risks overexpanding the extracellular fluid space.

Endocrine Mechanisms Involved in Water and Sodium
Metabolism during Operation and Convalescence was in-
vestigated by M. A. Hayes, R. J. Williamson and W. F.
Heidenreich® (Yale Univ.). Inexplicable disturbances in wa-,
ter metabolism without consistent alterations in electro-
Iyte metabolism have been scen after trauma or operation
that are best attributed to some undefined or poorly deline-
ated alteration in water metabolism jtself.

Whereas anesthesia may initiate a disturbance in water
excretion, operative trauma is necessary to perpetuate It.
There is a distinct correlation between the magnitude of the
operative trauma and duration of the altered ability to ex-
crete 2 water load. Although biologic identification of anti-
diuretic activity is lacking, experimental results make it
nearly mandatory to accept an antidiuretic mechanism as
being active after trauma. It seems logical to accept the
neurogenic release of antidiuretic activity from the posterior
pituitary as the mechanism involved in post-traumatic water
retention. Since the water retention occurs in the presence of
progressive and often alarming decrease in serum osmolarity,
it may be assumed that it is “centrally driven,” that is, for-
cibly discharged comparable to the mechanism that elevates
the levels of adrenocortical steroids in the serum, both being
instances of disturbed physiologic equilibrium.

(8) Surgery 41 353-386, March, 1957,
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1 he authors found 1t possible to admumster flinds such as
5% glucose m istilled water to compensate for msensible
loss i postoperative patients on a metabolic basis This loss
1s rounded off com emently to 750 ml /sq m /24 hours If
this amount 1s added to the values recommended for obliga-
tory urinary function, the total requirements, excluding ab-
normal losses by dramages, total 1,000 ml /sq m /24 hours
for the operatine day, adding 250 ml /sq m each of the 2
successiv e days

Lattle cvidence was found that pituitary -controlled adreno-
cortical sterowds play a major role in the well-recogmzed
postoperative mtolerance to sodium Primanly 1t1s the result
of mcreased aldosterone sceretion from the adrenal cortex,
occurrmg mdependent of pitustary control and related to
prior or operative period restricted sodium mtake

Trauma nfluences hy pothalamic centers through the me-
diums of various neural effectors and possible humoral me-
diators By disturbing the usual homeostatic mechanisms
operating m the hypothalamus, 1ts effect on the pitutary
gland 1s altered, by ncural connections, the posterior prtur-
tary (the neurohypophysial system) discharges antidiuretsc
hormone, and, by probable humoral influences, the anterior
pituitary discharges at least thyrotropic and adrenocortico-
tropic hormones, each acting on 1ts specific target gland

Thy rotropic and adrenocorticotropic effects on the thyroid
and adrenal cortex are antagomstic and a new level of physi-
ologic equilibration 1s effected Among the other metabolic
effects of the increased release of adrenocortical steroids
controlled by the anterior pituitary 1s the possible mcrease
mn renal excretion of sodium, tending to a lowered serum
sodium concentration

Conversely, the mncreased antidiuretic actrvity w hen water
15 supplied too rapidly or in amounts beyond metabolic re-
quirements results in primary water retention and serum
dilution leading to a lowered serum sodium concentration
The lowered serum sodium level, with an inadequate sodium
ntake, acts independently of any known controlling mech-
amism to increase adrenocortical release of aldosterone,
which effects maximum renal sodium conservation

Practical tmplications from and applications of this theory
would caution against giving amounts of water exceeding
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metabohic requirements or rates of metabolic utilization If
the state of sodium metabolism 1s not known with absolute
certainty before trauma, 1t probably would be unwise to gne
extra sodium during trauma and comvalescence If sodium
depletion or restriction has not antedated the traumatic ept
sode, normal daily requirements for sodium can be given
throughout operation and convalescence without fear of ex
cessive retention and edema

Symptomatic Hyponatremia in Infants and Children Un
dergoing Surgery Herbert S Harned, Jr and Robert T
Cooke? (Yale Umv ) studied 6 children with severe synip
toms due to hyponatremia postoperatively Four exhibited
symptoms and signs of water intoxication, such as drowst
ness, confusion, weakness and in-co-ordination, stupor, re
current convulsions blurring of optic disks, retinal hemor
rhages, moderate blood pressure elevation and convulsions
resistint to barbiturate, 3 recovered without residual symp
toms despite severe and prolonged convulstons One mfant
died, probably not directly as a result of the lowered sodium
concentration Two patients had signs of myocardial dys
function with cardiac decompensation and laboratory evi
dence of potassium intoxication in association with low se
rum sodium concentration Both were young mnfants with
cyanotic congemtal heart disease who had been exposed to
prolonged and difficult cardiovascular surgery and anesthe
sta Cardiac failure appeared 24 and 36 hours after surgery
Slow heart rates with regular rhythm associated with gen
eralized weakness were observed 1n both -

Excessive water mtake parenterally or orally m the pres
ence of antidiuresis was probably responsible for the water
intoxication and sodium depletion probably caused the im
itation 1 potassiuum excretion Knowledge of the sodiim
chloride, carbon dioxide, nonprotemn nitrogen and protemn
concentration and renal concentrating ability permut cor
rectron of alterations m body composition before electrie
surgery Such studies should be performed preoperatively
on all patients with previous central nervous system disor
ders or with recent himitation of salt intake

Similar chemical analyses should be done on all mfants
within the first 12 hours after surgery and repeated at 24 48

(9) Surg Gynec & Obst 104 543550 May 1957
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hour mtcrsals, depending on the climical course of the patient
Amy pattent mamfesting marked srntability, com ulstons or
coma postoperatn ddy should be studsed without delny to rule
out hyponitrenia as the cnuse of symptoms  Likewsse, the
1'CG mny show the presence of hyperpotassemia whenever
heart faulure appears mthis period

If hyponatrenua occurs postoperatively, as 1t often does
without any chmeal cficcts, the treatment must be gurded by
the chimenl status of the patient Avordance of evcessive
water mtahe by these patients 1s all that 1s requured 1If there
are severe central nervous system symptoms, the serum so
drun concentration should be elevated by giving 3% saline
If severe symptoms of hyperpotassema occur, elevation of
the sodwm concentration by the admimstration of hyper-
tome sthine or sodium bicarbonate solution contaming glu
cose with or without supplementary calcium or msulin mav
produce dramatic improy ement

Flud and Electrolyte Therapy 1in Surgery of Infants and
Small Children 1s discussed by Thomas G Baffes! (Chil-
dren’s Mem'l Hosp, Chicago) Fluid and electrolyte calcu-
Intions should not be apphed without being evaluated as to
duly weight, temperature, intihe and output changes and
periodic eximnations of the blood and urine

The minimum total per diem fliud requirements 1 infants
and small children 1s usually set at 60 cc/lb body weight
(100 150 cc /kg ) In severe dehydration, the amount should
be ncreased to 90 cc /Ib /day Fluid requirements decrease
with advancing age and, above 100 1b body weight, children
can be managed safely by adult formulas In the newborn
no parenteral fluuds are given for the first 48 hours after
birth, then total fld intake 15 himited to 45 cc /Ib /day

If blood 1s transfused rapidly by a syringe, the amount
gtven at one time 1s limited to 10 ce /1b, to avord overload-
mg the crculatory system Gravity drip transfusions are
Limited to a maximum of 30 cc /b /day 1n mfants and small
children In children overage 3 or over 501b 1n weight about
5 cc/lb /day constitutes the maximum amount of blood
that can be given i the absence of hemorrhage or shock
It must always be kept 1n mind that blood and plasma par-
ticipate 1n electrolyte metabolism and should be considered

(1) S Cln North Amenca 36 1453 1463 December 1936
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as salme 1 the patient’s flud and electrolyte calculations
Plasma 15 considered equialent to saline, 1olume for vaol
ume The “saline equnvalent” of blood 1s only half the 1olume
transfused because of the presence of cellular elements which
necessanl) remam withm the wntravascular system The sa
fine requirement for dasly mamtenance has been set at 10
cc/lb /day for cluldren under 50 b and 5 cc/Ib /day
above 501b body weight
Often, when the patient first comes under observation, 1t
15 1mpossible ta obtan accurate data on the amount of flu-
1ds and electrofytes he has lost An estimate of how mamy
electrolytes to gne hum can be obtamned from the CO; com
buung power and chloride values of lis imtial blood chem
istries The following formulas are used
(1) Far correcting chloride defient
Normal serum Cl ~ obsenved serum Ci == mEq Cl dehart/L
(or_kilogram) of patent
Cldefiait X 07 X wt (inkg) = total mEq Cl defiert
(2} For correcting COz combining power
Normat COs ~ observed CO, = COy defiart ox excess
€O deficit or excess X 42 X wt {1n hg ) == number of cc
sodiim lactate or ammonmum chloride needed for correction
The attending nurses are gnen detailed mstructions by
the physician concerming the rate at which flmds are to be
admunmistered, e g, drops/munute and cc /hour Only stall
amounts of flwids are attached to infusion sets, usually never
more than 250 cc at a time It 1s therefore impossible to ad
mumister lethal doses of flurd or electroly tes through the
advertent release of the mechamsm controliing the rate of
flow

WOUNDS AND WOUND HEALING

Flash Burns from Atormic Weapons I Observations on
Flash Burming of Human Subjects in Laboratory Using
Infra-red and Predommantly White Laght Sources W ] H
Butterfield T R Drake Seager ] R B Dixey andE L E
Treadwell” (London) undertook laboratory studies of flash
burns m mAn try mg to assess the range of such myuries from
atonme esplosions and to study therr chuical course and
healing ime
U@ TSure Gymeo & Obst 103 655663 Decenher 1956
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Prelimmary trials revealed a need to test the influence of
the area of skin exposed on the thresholds for pamn, erythema
and bhister burmng This test was made by using a gas-fired
rachant panel as source Lffects of high ntensities of mfra-
red radiation falling on the skin of the forearm m 1 second
were studied i 8 male volunteers The threshold intensity
for pam and for erythema (1st degree burns) was found to be
greatly mfluenced by the size of the aperture used for ex-
posures, but this wide variation did not obtain for shallow
blister burns The median effective dose for shallow blister
burns was 2 calories/sq cm

Further studies were undertaken with a stable carbon arc
source of more realhistic spectral qualities than the radiant
panel It was found that 2, 35, 48 and 525 calories of pre-
domnantly wlute hight radiation falling on the shin 1n less
than 05 second produced erythemn, shallow blister, deep
blister and whole-skin-loss flash burns, respectively The
healing time to be expected for uninfected flash burns from
3,4 and 5 calories of predominantly white hght would be §,
1514 and 25 day s, respectnively

Because of the curvature of the body, 3d degree burns
would 1n turn be surrounded by areas of 2d and 1st degree
burning Since there would be an additional area of flaring,
judgment of the extent of flash burming would be comph-
cated Flash burns when first seen probably would be
masked by other effects arising from the attack The blast
wave would reach flash-burned casualties some time after
they were burned The burns would almost certanly be soiled
by dust thrown up by the blast wave Lacerations, contu-
sions and abrasions might be superimposed To facilitate
recogmtion and diagnosis of flash burns, 1t 1s desirable to
cleanse them In mass casualties, provisions for so domg
should hasten sorting and disposal of the patients

Comparison of Local and Systemic Effects Following Con-
tact and Flash Burns Unprotected persons exposed to an air
burst withm the lethal radius for 10n1zing radiation would be
subjected to overw helming blast and thermal effects Beyond
this lethal radius, many potential survivors would have se-
vere physical and thermal trauma combined with sublethal
doses of 10mzing radiation Such patients would probably
benefit most from therapy To study the effect of such trauma,
James W Brooks, B W Haynes, Jr, W T Ham Jr, Fred
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Schmidt and Ray Williams? (Med College of Virginia) stud
ied the response of dogs to a 20% deep, 2d degree flash burn
delivered m 1 second, a 20% burn delivered 1n 3 seconds,
100 r whole body 1rradiation, a 20% flash burn combned with
100 r whole body irradiation, combined with trauma, and the
combmation of burn, wrradiation and trauma treated with
penicilhn

In dogs, flash burns of the same apparent depth of destruc-
tion as contact burns are less severe chnically, show less
gross suppuration and heal more quickly, apparently because
of the thick, hard eschar wiich protects the raw undersur-
face There was no difference betw een flash burns delnvered
m 1 second and those delivered 1n 3, contrary to findings in
human volunteers in which a decrease m exposure time with
the thermal dose held constant, caused more severe burns
The over all climcal approach to flash and contact burns will
apparently be the same

Whole body irradiation alone produced only a decrease in
white blood cell count Climcally, the dogs showed no Wl
ness When a 20% deep, 2d degree burn was added, 11 of 30
dogs died m 6 days of overwhelmmng septicemia No sigmifi-
cant change or difference was found 1n the wounds of ammnls
Inmg long enough to complete wound healing as compared
with dogs which had not recen ed radiation The rate of heal
mg and gross appearance of the burns were the same Eight
dogs were given the same treatment, but also recerved 900,
000 umits of penicithin intramuscularly, daily, begmmng the
day after trauma Only 1 animal died This study was not
wmtended to deternune optimal therapy, but to ascertain local
factors which mfluence wound healing The major deleter-
ous effect 15 invasion of body tissue and the blood stream by
bacteria, secondary to the burn trauma

Report of Surgical Repair in First Group of Atormic Radi-
ation Injuries 1s presented by James Barrett Brown and
Minot P Fryert (Washington Unnv ) Atomic mjury (with
out thermal mjury) affected 4 men wlule handhing radioac
tive materials which emitted beta and gamma radiation
amounting to about 10 r Conservative treatment was carried
out successfully 1 all patients for the first 3 months Areas

(3) Ann Surg 144 768 777 October 1956
(4) Surg Gynec & Obst 103 14 July 1956
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were resceted and resurfaced with free thuch-spht grafts
and good function resulted i all, no fingers were removed
and all patients were able to return to full employ ment
After 8 years no serious changes occurred and no deep losses
Iruve been noted The patints have been urged to protect
themsely es, and they will be watched closely for any subse-
quent changes that may need removal and grafting Any pos-
sible deep vascular damage should be recogmzed early and
suarded agamst by urging avordrnce of chemical, radiation,
mechamecal or other trauma

These patients indicate that local mnjuries (without ther-
mal mjury) caused by atomic radiation can be corrected sur-
gically and successful rehabilitation 1s possible
> [These observations demonstrating that successful reparatne surgery
m1y be done after 1tomic radiation njuries are nghly sigmificant In light
of the potentithities of this problem, they deseryve emphasis —Ed ]

Influence of Burn State on Turnover of Serum Proteins in
Human Subjects Previous reports indicate mncreased rates
of catabolism 1n patients with severe burns 1in whom equilib-
rium 1s not re established until late 1n convalescence Tru-
man G Blocker Jr, Willilam C Levin, John E Perry, Stephen
R Lewis and Virgimm Blocker (Unnv of Texas) trave-
nously admimstered S? -labeled 1 methionine to normal hos
pitalized control subjects, nutritionally depleted patients and
patients with mild and sev ere burns

No correlation was found between half times of the imtal
transfer phase of newlv svnthesized protemn from the intra-
vascular to the extravasculir compartment 1n normal and
burned patients Burned patients had normal or mcreased
ites of protesn anabolism, demonstrated by the amount of
S* ncorporated mnto serum proteins and excreted in the
urme The apparent catabolic phase was sigmificantly shorter
1 severely burned patients

The results indicated patients with burns have an extra
vascular pool relatively larger than the mtravascular pool
Swice blood volume and total serum protemn concentration
are normal, the size of the total protemn pool 1s probably nor-
ml The differences between half-times of normal and ab-
normal patients and the differences between the percentage
of the injected dose of S* taken up at the peak are probably

valid Therefore, the apparent turnover of plasma proteins
G} AMA Arch Surg 4 "97799 May 1957
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i the burn patient 1s faster than normal, and anabolism 13
normal or accelerated, depending on mdnidual chnical
varations

Disappearance of Red Cells m Patients with Burns ] W L
Davies and E Topley® (Birmmgham, England) estsmated
the red cell volume of 71 patients with burns Durmg the
first 12 hours after the burn, on average the red cell volume
fell to only 12% below normal During the 13-48 hours after
the burn, there was a loss of both transfused and patient’s red
cells which was sometimes considerably greater than the
earher decrease, particularly m extensive burns When these
fatter cases are mcluded, the red cell volume fell on average
to 30% below normal From the third day to operation, a fur-
ther fall occurred 1n red cell volume of a variable degree—on
average about 1% /day

The average relatne fate of transfused group N blood
within the total red cell mass of the peripheral blood m 49
patients approsimated to the normal 19%/day The curve of
concentration of radioactn ity within the red cell mass was
follow ed 1n 9 patients after labeling transfused, patient’s or
a muxture of cells with Cr® Results fluctuated around the
curve reported for normal persons This relatively normal
fate of transfused red cells and patient’s red cells withm the
red cell mass suggests that both patient’s and transfused cells
are mvolved in the fall in red cell y olume that occurs betneen
the burn and operation

Mortality of Burns at Massachusetts Genera} Hospital was
mvestigated by Benjamin A Barnes? Among 949 burns
treated 164 were nonfatal and covered less than 19 of the
shinarea These were excluded from further studies To eval-
uate the mortality of the burns 2 series of 785 patients with
an over all mortality of 11% was dinided according to age
groups and extent of burn The table presents crude data
m these groupings Tins figure 15 1 part a reflection of the
distribution m the senies of mijor and mmor burns and s of
descriptiy e sigusficance only

The favorable upward trend of the mortalitv rates m the
2d age group 1s a reflection of the vigor and phy siologre fit-
ness of persons i the prime of life This group 1s 1 the best

{6) Clm Se 15 335 348 February 1956
7) Ann Surg 14> °10 22> Fepruan 193/
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condition to respond to careful and detailed therapy based on
the application of biochemical and physiologic principles
The relatively good results noted i burns of 25-30% extent
i the youngest age group i comparison to similar burns m
the age 16 35 group 15 a consequence of the severe scalds oc-

PFRCENTACE OF AREA Burnrp

Areln Grand
Years 14 514 15-28 2534 35-44 4554 5565 65-74 75-81 85-94 95-100 Fotals
Patentspurs ving 85 89 23 3 2 5 o o o 20
Fatentsdead |0 0 0 1 2 1 o2 1 3 10
015 Total s »mow 9 4 12 1 3 a1
Meanage 53 48 28 33 48 7 5 5 3 47
« mortal ty 00 00 00 1it %00 m 10 100 100
Pabentssurvyng 98 73 20 9 6 0 1 2 1 o2m
Pat ents dea 0o 1 2 1 2 0 1 @ 1 10
1635 Total ¢ 35 @ 7T 2 1 3 1t 1 21
Mean sge 25 25 16 21 25 3 20 7 B 2 25
€ martal ty 00 13 91 182 143300 00 33 00 10
Patentssunving 80 76 28 10 3 * 0 © O 019
Patuents dead o 3t 1 3 6 6 i 2 1 21
36-55 “Total W oM on 1t 6 8 6 4 2 1 219
ean age 545 85 2 4 H 5 D o4 52 45
€ mortality 00 38 46 91 300 5010 100 100 100
Patentssuvng 31 39 18 1 0 0 0 B 0 O 0 8
1at ents dead 4 2 L) 3 3 6 + 2 3 3 1 3
6-100 Total 35 41 26 4 3 6 4 2 3 3 1 128
Mean age 6 65 71 W & 0 1 1 11 6 6 6
o mortat tv 114 49308 350 100 100 100 100 100 100 100
Cran1 total of
ptentslkal 4 6 11 7 2 M 119 6 & 3 8
Crand total of
patients 203 28 93 3 M 16 1 u 7 ¢ 3 2
G oup o mn
talty 13 21118 200 450 87> 91 SR %7 100 100 o

curring 1n the younger group, whereas m the older group a
deeper type of burn with fire and flime produces a more
hazardous mjury

A dechne i mortalty of about 5% followed the introduc
tion 1n 1943 of adequate intravenous therapy, transfusions,
antibiotics, improv ed methods of aseptic care, greater atten
tion to nutntion, early excision, grafting procedures, etc
However, even with improved treatment methods, the extent
of burn and age of patient remain the major considerations
m determining the prognosis In this series the advances
m therapy since 1942 altered the 1ssue of Iife and death m
less than 1 pattent 1n 10 The modest reduction mn the over
all mortality was shared by all burns, not only the more
seyere ones
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Management of Burns 1s discussed by Michael L Mason
and John L Belf® (Northwestern Univ.) Treatment of burn
shoch should be directed toward restoration and maintenance
of an effecti e circulating blood volume The danger of burn
shock remains for about 48 hours Thirst, restlessuess and
vomiting usually mdicate need for more vigorous mtrave-
nous therapy The elinical response of a patient 1n burn shock
15 often more sustamed with the use of whole blood If the
burn covers more than 20% of the body surfaceand the trip to
the hospital will require sey eral hours, an mtravenous plasma
expander should be begun before transport of the patient On
hospitalization, intras enous Ruids should be started at once
A Foley catheter shiould be mtroduced into the urethra, and
the first unne speamen withdrawn for examnation, there-
after urine should be measured each hour In the average-
sized adult an attempt should be made to obtan a urmary
output of 25-50 m! /hour during shoch

The muttal carc of the burned surface should be directed
toward avowdmg mfection Local treatment of the acutels
burned wound consists of cleansmg, removal of loose tags
of tissue, vesicles and debrs and application of a suitable
covermg over the burn surface Anesthesia ss sot used 1
muntial care of burned surinces because of the risk of precipr-
tatmg or aggravating shockh For sedation morphine may be
g en mtravenously m small doses

The surgeon and his associates should check the mtegnty
of the dressmgs dmly Loose dressmgs cause mechameal
writation of the burn and constricting dressings are not osly
uncomfortable but aggravate edema formation distally
After the patient s general condition has stabihized the dress-
mgs mstially apphed are carefully changed down to the Iayer
of fine meshed eauze adjacent to the burned surface Burns
of the face are nsually mspected at the end of 48 72 hours,
whereas dressmngs on burns of the trunk and estremuties
are changed 4 7 day s after the burn

In most extensnely burned patients, the surgeon can de-
termine the area of whole thickness destruction of skin by
the 10th day arter mjury A plan for preparatson of the burn
for shin grafting must then be outhned Necrotic tissue must
be remotved to prepare the surface for acceptance of graits

€8) M Chn Nath Vnercw 40 1503 1313 September 31956
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Burns which have a thick c¢schar are suitable for surgical ex-
asion, but facial burns rarely require exasion because of
rapud spontancous separation of the slough. Thick eschars on
the trunk or extremuties take too Jong to separate spontane-
ously and should be excised Many whole-thickness burns of
lesser depth are prepared for grafting by frequent application
of moist compression dressings, ustng Dakin’s or saline so-
lution to <often the necrotic tissue Most burns should be
prepared for shin grafting, at least for imtial grafting, 15-18
daysafterinyury.

Autografts are essential for permancent coy erage of whole-
thichness shin losses However, in extensive burns, homo-
grafting may be hiesaving if the patient’s general condition
18 too critical for autografting or 1f donor sites for autografts
are not yet sutable when areas of whole-thickness loss are
ready for grafting If multiple grafting procedures are neces-
sary to complete closure of the burn, extreme care should be
taken to obtam thin grafts (0012-0014 1n) which leave a
donor site that heals rapidly Donor sites should be ready
for reuse in 2-3 weeks If, after procurement of autografts, the
patient’s condition does not permit contiuation of anesthe-
s, the grafts may be preserved at refrigerator temperature
up to 3 weeks In extensnely burned patients, certain areas
should take precedence 1n application of available shin grafts
Raw surfaces over joints, hands, feet, ears and face should be
covered with skin as soon as possible 1\ herever skin 1s ap-
plied, the direction of the graft should parallel natural shin
creases, particularly over jomnts In covering large areas with
grafts, 1t 15 not necessary to suture the grafts in place If
pressed firmly agamst the raw surface, the grafts soon ad-
here and carefully applied compression dressings hold them
on the surface The dressing should be changed at the end of
+5 days, since secretion at the borders of the defect may
undermine the grafts

All patients with burns should recen e adequate protection
agamst tetanus In sesere burns, penicillin 1s a useful adjunct
Following burn shock, the patient should be placed on a
high-protem, high-calorte and high-vitamin intake Vitamn
Cup to 15 Gm daily 1s necessary , other v itamins should be
gnenin therapeutic doses

Early Management of Burns 1s discussed by William H
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Amspacher® (Greenville, S C) Emergency therapy of burns
consists of local treatment of the wound and prevention and
treatment of shoch When dressing therapy s used, the dress-
mg should afford a mild degree of even pressure, be occlusne
and be protectnne by somewhat himiting motion Whether
any medication 15 required or even desirable beneath the
dressing 1s doubtful Laposure therapy allows a natural pro-
tect e cor ermng to develop i the form of coagulated evudate,
which forms a dry, relatively impregnable, crust mn the case
of the partial-thichness burn or the eschar of the full
thichness burn Face burns do not require dressing Whether
dressing or exposure therapy 1s used, treatment of the burn
surface will be much the same There 1s no longer need for
debridement, only the most gentle cleansing with nuld soap
and water or saline solution 1s necessary Bhsters may or
may not be brohen General anesthesta 1s contramdicated A
small dose of Demerel® mtravenously usually will control
pam

As a hfesaving procedure, treatment of burn shock, by pro
wviding an adequate amount of blood, fluid and electroly tes to
replace w hat has been lost as a result of the burg, takes prece
dence over wound treatment Uninary output 1s an excellent
mdex to the adequacy of flurd therapy , for this reason, anm-
dwelhing catheter must be mserted During the first 48 hours
urmary excretion n the adult should be Lept m the range of
30-50 cc /hour Any burn of over 50% of the body surface
should have fluids calculated on the basis of a 50% burn to
prevent otertreatment Usually, 10,000 cc flnd 1n the first
24 hours 1s the mavimum required A simple flmd formula
calls for 1 cc of collord or electrolyte solution/lb body
wesght for each per cent of the bady burned Of the total cal-
culated fluds 30-40% 1s ordmmarily colloid selution, the te-
mamder bemg electrolyte If a 175 Ib adult has deep burns
to 40% of the bods surface the flnd plan should be as follows

4017531 == 7,000 ec of electroly te and collord

Collord = 4095 of 7 000 ¢c = 2800 ce

(Comverted toumsts of 500 cc) = 3000 cc

Blood 500 cc

Dextran 2500 cc

Electroly te solution = 4000 cc
{7000 3 000) == 1000¢cc

$¢% dextrose in H.O = 1000 cc

QralH O
Total flmds for first 24 hours
187 S Chn Norsth imerica 36 1385 1393 October 1956

.
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Respiratory burns should always be Jooked for 1 patients
who were burned 1n a closed space, such as an automobile or
aroom with windows shut

Tetanus antitosn or tonod must be given routinely
Though mfcction scidom 15 obvious 1n the carly phase of a
burn, prophy laxas wath pemerllinis essential

Therapy of Severely Burned Patients: 11 Years’ Study at
the University of Minnesota 1s reported by Claude R Hitch-
coch and Samuel Horowitz! i 170 patients Serious burns
are often fatal \Where 55% or more of the body surface 15 se-
verely burned, mortality 1s as high as 85% in most clinics
The patient 1s usnally carried through the mmtial “shock” by
flnd and electrolyte therapy, only to succumb to sepsts, he-
patic failure, cardiac comphcations or other medical emer-
gencies Larlier, more complete grafting of larger burned
areas must be done

Transport of patients with severe burns to hospitals where
definitive care 1s avatlable should not be delayed If skin
grafting caunnot be done 1n the local hospital, the patient
must be transferred immediately to a proper center Ambu
lance transport 1s safe and comfortable i1f petrolatum gauze
and bulky dressings are used on the burn The apathy in-
herent 1n treatmg a “chronic surgical problem” must be vig-
orously combated by all caring for these patients

‘Whole blood and plasma should be used 1n equal amounts
for colloid replacement Colloid materials, 1 cc /1% surface
burned/kg body weight should be given in the first 24
hours Saline solution in equivalent amounts should be used
The hourly urine output 1s an effectrye measure of adequate
flid replacement The proper fluids should be administered
immediately after the burn has occurred Infusion of these
quantsties of fluid requires caution in patients over age 50 and
m those whose burns cover more than 509% of the body sur-
face The aims of imitial replacement therapy should be to
compensate for the large abnormal losses and translocation
of circulating fluid, electrolyte and proten, to prevent hypo-
natremia and undue concentration of the red cell mass and to
mawmtain a shghtly reduced level of serum sodium to help
prevent pulmonary edema Diuresis from mobilization of the
extensive mterstitral edema fluid 1nto crrculating blood usu-
ally begins by the 30-40th hour after the burn Administered

(1) AMA Arch Surg 74 485499 Apnl 1957
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flurds must be marhedly reduced on the 2d day and there
after, or ypervolemm and pulmonary edema can result
Whole blood, enough to account for one-third to one half the
nutial colloid requirement, compensates for early loss of red
cell mass and combats shock Untoward hemoconcentration
does not result from ths therapy If omutted, anemia of vary
mg severty resufts In the later stiges of therapy, during
reconstructn e surgery , whole blood 15 essential

In treating the burned area itsclf, the completely opan
method without wutinl debridement or cleansing of the aren
1s most valmable About 3 weehs after myury, when the eschar
begins to separate spontancously from the deeper, viable tis
sue, debridement and mmmednite graftmg with homo wd
autografts 1y undertaken

Daily caloric requirements are fir sn escess of normal to
offset the mordmate chronic depletion after a burn Severely
burned adults require 4,000 5,000 calorses daily Gavage sup
plements may be necessary A misture of pureed meats and
1egetables w homogemzed milk and rich eggnogs made of
cream and mulk are better tolerated than protem hydroh
sates Daily recording of caloric mtahe 1s essential and !
dny below required intahe should cause concern

The over all mortality 1n the authors’ serses for patients
with 3d degree burns of 15% or more of the body surface w1s
20 5% A significant number suryviyed extensive burns 5 sut
vived 40% burns, 2 50% burns 2 5566 burns and 1 a 70%
burn However of 10 pitients with burns of 30% or more 5
died

Infecion Major Unsolved Problem in Severe Trauma
Curtis P \rtz and Paul I' Teschin® (Brooke Army ‘ed
Center) report that inpros ed resuscitates ¢ therapy m burned
patients or 1 pitients with scvere mechanical traum h1s
resulted 1n longer survival but that eventually mfection bs
caused death in many Patients with post traumatic renal in
sufficiency have been sustamned by proper flnd electrolyte
therapv and multple dialyses with 2n artifical kidoey
through diiresss and chemucal recovers only to die later ot
mfections

Of 1000 bursed patients treated hetween 1950 and 1956
82 dred Septicemia was associited with death m 46 and m

Y Wm J Srm © 64 (53 Apnl 1957
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proper replacement therapy m 10 Total percentage of burn
m patients who died av eraged 56% , 40% had 3d degree burns
The causative organism was primanly a resistant form of
Mrcrococeus pyogencs Total percentage of burn in 9 patients
who survived septicemta was significantly less than i thosc
who died Because many of the causative orgamsms werc
sensitive to baaitracm, it was gnven daily m doses of 300,000
units, and permanent renal damage was not scen 1 any
patient so treated

Of 24 patients with acute tubular necrosis, 7 survived Of
the 17 who died 12 had a ses ere infection and 8 of these had
dinresis

L he problem of mfcction after injury 1s a compound one
Resistant orgamisms may develop and the insult from the m
jury may b so severe that the body’s defense mechamisms
are mncapable of withstanding the attack by bacteria Further
studies are mdicated concerning resistance of the body to
nfection

Qutbreak of Staphylococcic Infection 1n Surgical Ward 1n
which a male and female unit and operating theater were
located, 1s reported bv R A Shooter, ] D Gniffiths, Jose-
phime Cook and R . O Williams ? During 7 weeks, 86 clean
operations were performed Three patients died of causes un-
related to sepsis Of the other 83 patients, sepsis developed
11 the wounds of 24, 18 were in the male ward Staphjylococ-
cus pyogenes was cultured from 17 mfected wounds In 7
men, staphylococcic infections developed at sites other than
the operatine wound there were 5 chest infections, 3 un
nary nfectsons and 3 wmstances of staphylococcic enteritis
Because of the prevalence of infection, operations were
stopped and the male ward closed

The 1so0lated staphylococer were resistant to streptomy cin
Aud tetracycline, but at first were sensitive to chloramphen-
col and erythromycmn Later, as a result of treatment, variants
resistant to these drugs appeared The staphylococet causing
the entenitis and chest and urmary tract infections were
plunly acquired in the ward

Nasal swabs were taken from all members of the operating
teams and from 7 of these swabs, Staph pyogenes was re-
«overed, but from only 1 was the epidemic type 1solated

(3) Tt M J 1433436 Teb 3 1957
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Exammation of this person’s activities strongly smmplicated
him mn the epidemology Of 45 patients i whose operations
tie participited, 21 became infected, of the 38 operated onn
his absence, none had a staphylococcic infection On three
occasions the carrier was exvmnmned after he had been wear
wmg rubber gloves His hands were motst, and staphylococa
of the epidemic type were recovered from the fingers and m-
side of the gloves, even after prehminary washing with soap
water and scrubbing brush Staphylococer could be 1solated
from the air when he was shut 1n a steride room m his ordi
nary street clothes

Undoubtedly, some wounds were mfected at operation
probably via glove punctures of the carrier About a third of
the gloves worn by members of the surgical staff have per
forations after use Some ward mfections may have ansen
from a nurse who was also found to carry the eprdemic stram
of staphylococct and from a lung abscess in 1 patient The
eprdemic stram was found 1n quantity 1 the air and on bed
clothes, curtains and other items Measures taken to disinfect
the male ward were successful Staphylococer were elum
nated for a time and the madence of mfection reduced

Prevention and Control of Postoperative Wound Infec-
tions Owing to Staphylococcus Aureus 1s discussed by Ches
ter W Howc* (Boston) Late in 1953 and early 1954 varous
measures to prevent cross contamunation and dissemunt
tion of antibiotic-resistant bacteria were started at Massa
chusetts Memonal Hospitals Iirst, use of antibioties was
reduced, being limited to treatment of established mfections
—mnot for mere presence of bacteria m nontuberculous mfec
tions Staphylococcic mfections were treated with an appro
priate combmation of antibioties Simultaneous and con-
tiuous use of two drugs lessens the chance for emergence
to predomnance of pre eaisting resistant mutants

Because the nasopharyn+ is the natural reservorr for staph
ylococcus and the carrier rate for this orgamism was high,
two face mashs (one over the other) were worn durmng op
erations and changed by the circulating nurse every 134 hours
m long procedures A full 10 minute surgical scrub with 1
G-11 s01p was advocated

In wards, masks were used by doctors, nurses and patients
During change of septic dressings gloves were worn by per

(4) New Evgland J Nel 255 787 794 QOct 2o 1956
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sontiel Speaial septic sets were used, with necessary mstru-
ments i an alummum pan covered by a large, sterile, double-
ply cloth wrapper Lach set was accompanied by a mash,
stenle gloves and a large, wased paper bag for immediate
disposal of sailed dressings Bags were deposited mn a closed
contatner and contents burned daily The set was unw rapped
at the patient’s bedstde When the dressing was fimshed, -
struments, gloves and other contanmunated equipment were
deposited mn the pan, which was then rewrapped and sent for
autochy ing before cleaning and definttiv e stertlizing

Larly control of the infection 1s one important way to pre-
vent spread of resistant orgamisms Conversion of an mfected
wound mto a clean one by immediate dramage and debnide-
ment 3s practical and safe under proper antibiotic protection
and allows early secondary closure and discharge from the
hospital However, immedinte dramage and debridement are
contramdicated n elderly or debilitated patients, when addi-
tional anesthesia would be more hazardous than ravages of
sepsts, 1 less sertous mfections that can be controlled in
shorter time by comventional methods and tn certamn ana
tonuie situations where proper obliteration of dead space at
time of secondary closure v ould not be possible

Howe reviewed the rite of clean wound infections at
Massachusetts Memorial Hospitals for 1949-55 A gradually
mereasing mmfection rate during the 5 vears before 1954 15
attributed largely to a lugh hospatal carrier rate of penicillin
resistant Staph aureus as a result of widespread use of
pemcillin

Durmng the last 2 years, the hospital carrier rate of Staph
aureus and mcidence of pemicillin resistant strains in carriers
were significantly lower, rate of postoperatiie wound nfec
tions was reduced by almost half since start of a program for
prevention of cross contamimation and judicious use of
antibiotics

» [The emergence of resistant straimns of Staph aureus has created a se
rious problem of wound infections m many hospitals As indicated by Dr
Howe strict aseptic techmic including the control of carriers m the aper-
atmg room and during the postoperative pertod of wound care remains
the stne qua non for prevention of wound ifection Antibiotics are valuable
adjuncts when indicated but their mdiscrimmnate use ‘ prophy lactically
n Els:an wounds 1s to be deplored —Ed ]
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L Clffton® (New York) treated chronic surgical wounds
and sinuses with a combination of plasmin and hyalurom-
dase. Of 31 patients treated, 7 had abscesses of the breast, 3
had persistent sinus tracts opening into large cavities, 6
chronic smaller sinus tracts and 15 open granulating wounds

The materials applied were (1) streptokinase-streptodor-
nase (SK-SD) mnture (Varidase?)-—100,000 umts SK and
25,000 units SD dissolved m 10 cc distilled water, (2 plas-
minogen (profibrinolysm), prepared from fraction II of hu-
man plasma—35 mg powder dissolved mn 1,000 mi water,
with 10 cc of this solution actinvated with 05 cc SK-SD
mrxture, (3) hyaluromdase, 150 turbidity-reducing umts/
ml, (4) onytetracyclme (Terramycin®), 25 mg/ml, (5)
bacitracin, 500 units/ml

TecuN1c —The wound was 1rnigated with a sahine solution to re-
move loose debris Treshly-prepared enzyme solutions were mstilled
1nto the wound after the patient had been placed n a switable position
to assure adequate contact of the materials with the wound surfaces
Then, sterile gauze saturated with the enzyme solutton was pached
into the wound Petrolatum gauze was placed over this packing as 2
seal and reimnforced with dry sterle dressings Inmnobity m the
posttion of choice was himited to 20-30 minutes, the pitient then was
ambulated Imtially, these dressings were used one or two times datly
As the wounds became cleaner, treatments were reduced 1n sone pa-
tients to one or two a week

Plasnun (fibrimolysin) was used for the mitial debridement When
the granulation tissues were clean and pink, hyaluronidase was added
to the plasmin or used alone Sometimes an antibiotic solution w1s
added to the enzyme nuxture maratioof 1 1

Results showed hastening of wound cleansing and healmg
The method was simple, treatment safe No complications
were proved to be due to the enzymes Earler closure of
these chronically infected wounds and earlier discharge of
patents from the hospital were effected When antibiotics
were added there was no material improvement n w ound
cleansing or heahng, compared with the use of enzymes
alone

Enzymatic Debridement of Wounds: Preliminary Report
A Gibson Packard, Tr© (Univ of Maryland) used papam 2
proteolytic enzyme, for surface debridement Irrespective
of the site of the lesion to be debrided, the following proce-
durewas used

(5) Am J Surg 92 496 506 October 1956
(6) Am Surgeon 27 543 548 June 1956
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Fraasic —[he patient was ovumned mtlly and the cxtent of
devitalized tissue evaluated If neerotie tissue conld be debrided me-
chameally, this was done The 1rea was then flushed with 365 hydro
gan peronade and allowed to dry A prece of gruze, about the size ot
the affectad nrer, was applied to the wound and sothed with papun
solution The 1mount used for ¢ach particular patient varied with the
stze of the aren The prece of gauze then was covered with a thin
transparent w terproof plistic materinl to prevent drving by evap-
oration or iffuston This was, 1 turn, covered by dressings, and all
were held m plice by adhiestve tipe or elastic hndage The dressing
was not disturbed, 15 1 rule, for 24 hours After that, the wound was
exammed once agam Am loose necrotic tissue was removed and the
process repeated  Patients were treated dulv until complete debride
ment and 7 healthy granulating wound were obtuned, or untif treat-
ment hd to he discontintied for some unforeseen retson

Papaun appears to be an excellent and efficient agent for
topical enzymatic debridement There was no delayed gran-
ulation or vistble evidence of iwrritation of adjacent normal
shin However, several patients noted a pruritic sensatton 1n
the shmn surrounding the area under treatment, and n 2 pa
tients tlus svmptom was so annoying that treatment was
stopped No sk changes were seen Tt 1s suggested that ap-
plication of petrolatum jelly to the adjacent skin might be
sufficient protection agnmst this sy mptom when 1t 1s annoy
g Aqueous Zepluran® rather than 3% hyvdrogen peroide
as a cleansmg agent 1s also suggested to elimmate oxadative
miubition of enzy matic activaty
* [The difhculties ot studymg this problem with adequate controls has
fong been well huown and 1s recogmzed by the author, who admuts that ‘it
1s posstble that the improvement of the infection 1n these wounds 1s the
purely mechamecal effect of the removal of a good culture medium from the
cavity  Only time and the accumulation of considerable experzence may

determme the value of enzymatic debridement, hut so far the evidence has
not been impressive —Ed ]

Current Evaluation of Antibiotics in Surgery 1s presented
by Wilhlam A Altemerer” (Univ of Cincinnat1) Experience
has proved that antibiotic therapy should be used primarily
m surgical practice as a supportne or adjunctive measure to
the mdicated operative procedure Prophylnctic use of anti-
bioties can be of value under the following conditions elec-
tnve surgery performed in contammated or infected arens,
such as the gastrointestinal, resprratory or genitourinary
tract, contammnted wounds of violence, when an mndwelling
catheter 15 necessary, i pitients with derangement of the

(7) Postgrai Mled 20 319 3?3 October 1956
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urinary tract; emergency operations in the presence of asso-
ciated and unrelated infection, such as acute upper respra-
tory mfection ; injuries or operations of oral and pharyngeal
cavities in patients with pre-existing heart disease, and,
probably, aperations au elderly patients with pre-existing
pulmonary disease. In these instances one should choase the
antibiotic agent on the basis of anticipated or known bacte-
rial flora and should administer 1t systemically and early.

Eyidence suggests that patients who have undergone
trauma and have contaminated wounds should be given the
aqueous type of penicillin G, not the procaine If there s
shock or impending shock, penicillin should be admmstered
mtravenously and not intramuscularly.

When there 1s gross contamination by fecal bacterna, use
of aqueous penicillin itravenously should be avgmented by
mtravenous mjection of 500 mg. chloramphemcol, tetracy-
cline, chlortetracycline or oxytetracychne This should be
repeated at intervals of 8-12 hours for 72 hours. After that,
further use of these agents should be critically re-evaluated

Infections respond best when they are in the diffuse or
cellulitic stage, when the infected area still has an mtact
blood supply and when bacteria are growing at an extremely
rapid rate Under such circumstances the effect of the antt
biotic agent 1s greatest and 1s usually followed by prompt
regressson of nfection and spontancaus resolution without
abscess formation or necrosis of tissue

If a patient with septicemia does not show marked and
defintte response within 72 hours, the trcatment may be
based on the wrong etiologic agent, an obscure abscess of 3
secondary complication may exist which has not been rec-
ognized, a superimposed infection has developed or a vege-
tative endocarditss, erther of the right or left heart, s present

The timuing of surgieal mntervention in patients with sur-
gical mfections 1s of ntmost importance In many nstances,
emergency radical decompression ts necessary withm an hout
or two ifter onset of therapy , in others st 15 possible to delay
surgery for a day or two until the patient’s condition can be
mproved It s imescusable to treat a patient with antibiotsts
for wecks vr months to forego surgical treatment wlich
could cure himi n a weeh or 10 days

> {In light ot the common abuses of antthiotic therapy, so often apphed
routmely and cmpirscally tihns article by a thoughtful and critical obseryer
who has devcre U much attention to this problem deserses emphasts —Ed
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Actinomycosis* Its Recogmtion and Treatment John Col
lms larvey, James R Cantrell and A Murray Tisher® re
view records of 37 patients with actinomycosis treated at
Johns Hophms Hospital during the Jast 25 years Abdominal
tissues were the sites of primary lestons mn 23 (63%), cervico-
frcinl tissucs m 9 (249%) and lungs n 5 (13%) There were 26
mnles and 11 fumles, 20 wiates and 17 Negroes, aged 19 66

Before 1945, 1odides were admmistered routmely and a
few patients were treated with thymol Irradiation of actimo
my cotic lesions was tried m a few Occasionally, abscesses
were surgically dramed and treated as ordmary pyogenic
ifecttons Stuce 1945 all patients have recenved pentaillin as
specific treatment 1 he standard practice 1s to giv e 10,000,000
20,000,000 units daily, intray enously 1n a contmuous drip for
12 hours After 30-45 days of antimicrobal therapy, wide
surgical exaision of the mfected tissue 1s done In lestons n-
volving superficinl structures, the wound 1s pached open and
allowed to heal by secondary mtention In visceral lesions,
primary closttre 1s effected After surgery, 2,500,000 5,000,000
umts of penscillin 1s admimstered mtramuscularly daily for
12-18 months

Among patients treated before 1945, 13 died and 5 lost to
follow up showed progression of disease at last exammna-
tion, 3 were listed as cured, 1 wag followed for 10 years, 1
was well 2 months after discharge, but lost to subsequent
follow up, 1 had infection 1n the tonsil crypts found at ton
sillectomy Of 16 patients treated since 1945, 4 died and 12
were cured Since 1952, 9 patients have recened mmtial mas-
sy e penrcillin therapy, wide surgical excision of infected tis-
sue and long continued penicillin, 2,000,000 5000,000 units
duly for 12-18 months after excision, with a cure rate of 88%

(follow up 6 months to 3 years) Although the 1 death must
be constdered a failure statistically, 1t was caused by uncon-
trollable bleeding due to thrombocytopema developing sub-
sequent to multiple blood transfusions

The cases reviewed support the concept of the endogenous
ongin of the infection The orgamisms, which normally m
habit mucous membranes, gamn entrance to deeper tissues
through 1 break in the mucous membrane Abdommal
volvement was noted after rupture of gastric ulcers and after
perforation of the colon by fish bones In three instances

(8) Auon Int \led 46 868885 May 1957
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fish bones were recovered from the abscesses at operation

‘Wound Healing: New Perspective with Particular Refer.
ence to Ascorbic Acid Deficiency. On the basis of expen
ments 1 gumea pigs, J Englebert Dunphy, K N Udupa
and Leon C Edwards® (Harvard Med School) suggest that
m protem-deficient annmals there 15 a defictency m the
“bulding blocks™ of repair, whereas 1 scorbutic ammals
these bassic materials are present m adequate amounts but
cannot be utihzed until ascorbic acid 1s provided In protem
depletion, adding a swgle anuno acid, methionme, restores
the pattern of hesosamine and hydrovy proline concentration
toward normal Apparently methionme has some specific
action m the healing wound

Normally by the 4th day, the wounds m gumea pigs reveal
many immature fibroblasts myading the fibrin clot with well
formed mtercellular substance The hevosamne concentra
tion 15 sigmficantly ligher m the wound than in the sur-
rounding normal sk and subcutaneous tissue By the 8th
day, many newly fornmed collagen fibers surround the fibro
blasts and the collagen content 1s wcreased, accompaned by
« decrease m hevosamne concentration By the 12th day,
newly formed young collagen fibers are readily seen, a few
retrcular fibers are scen and mucopolysaccharide stams show
httle positive reaction

In the scorbutie anmmals on the 4th day, the wounds cou
tamn plenty of fibroblasts actavely proliferating and miading
the clots, stmular to the actsvity mn the normal wound The
mtercetlular ground substance does not stan metachromat-
wcally, although the para~-ammosalicylic acid and collordal
iron stams are positine 1he hewosamine concentration 18
less than m normal wounds By the §th day, the fibroblasts
are still actively proliferating and multiply g, but appear
somewhat less well orsented than 1n normal ammals and no
collagen fibers are bemng laid down A large collection of
reticular material 15 seen by sihvor impregnation stam which
1s thick and poorly oriented, occurring m globules rather
than as fibers The collagen content 1s sigmificantly Jess than
normal By the 12th day, the fibroblasts are still rmmature,
the hexosame content i1s hugh and the collagen content
low Since reticular material 1s presumably a precursor of
TG VAnn Surg 44 104 217 September 196
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collagen, and it is present in abundant amounts by the 8th
day, this is interpreted as indicating that the protein pre-
cursors of collagen are not properly oriented toward collagen
formation,

In ascorbic acid deficiency fibroplasia, mucopolysaccharide
production and the formation of reticular procollagen mate-
rial are not inhibited, The defect in repair apparently is of
collagen synthesis and may be corrected within 24 hours
after ascorbic acid administration,

> [These observations represent a refreshing approach and provide a new
perspective to the age-old problem of wound healing. Further studies along
these lines of investigation offer promise of much significance—Ed.}

Abdominal Wound Disruption with Eventration: Report
of 40 Cases. Among 11,334 laparotomies (excluding hernior-
raphies), Tirso del Junco and Henry J. Lange! (Los An-
geles) found 40 instances of wound disruption (0.35%). Mor-
tality rate was 17.5%. ’

No single factor accounts for all wound disruptions. Most
appear to result from a combination of unfavorable influ-
ences, Occasionally, etiology remains obscure. Most writers
emphasize the major or immediate causes of wound disrup-
tion as generally associated with marked increases in intra-
abdominal pressure or severe muscular strains, with severe
infection occasionally significant. There are several contribu-
tory factors, such as age, sex, constitutional diseases (obesity
and chronic cough) and the primary disease. In the authors’
patients, 709 of the disruptions occurred over.age 50 and
about 75% among men. The most frequent primary disease
associated with wound disruption was carcinoma, especially
of the colon.

. Inthe anthors’ patients neither the type of suture material
nor interrupted or continuous technics used significantly in-
fluenced incidence of wound disruption. Absorbable suture
material was employed in 23 instances and nonabsorbable in
17. On the same order, interrupted or continuous technics
were employed.

For prevention of wound disruption, anatomic incisions
are preferable to nonanatomic or vertical incisions whenever
possible, and though wounds heal from side to side, unduty
long incisions are more likely to end in wound disruptions

(1) Am J. Surg. 92:271286, August, 1956.
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stant throughout life in Japan and do not show the increase
after age 50 scen in English statistics. A search for possible
reasons for the low breast and high uterine cancer mortality
and for the low intestinal and high gastroesophageal cancer
mortality in Japan might be helpful to the study of causa-
tion of these forms.

Influence of Splenectomy on Induction of Osteogenic
Sarcoma in Rabbits was investigated by Joseph M. Janes,
George M. Higgins and J. F. Herrick® (Mayo Clinic and

ht femur, upper

Fig 4 — Tuniors o1 lower part of rabbits right femur, upper ng i

sight tibia, pight tum, right 1schum and left thum (Courtesy of Janes, J M. ef &
Bone & Joint Surg 38 A 809 816, July, 1956)

Found) In an mitial study (1952) they found that when

beryllium silicate was given mntravenously to normal rz.lbbltS

osteogenic sarcoma was produced m 50% of the animals

These tumors arose 1n the medullary cavities of the long

bones and extended through the cortices into the surrouﬂf‘-

ing soft tissues The spleen appeared to play some role in
(3) J Bone & Jont Surg 38 A 809 816, July, 1956.
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tumorigenesis. In all these animals in which tumors devel-
oped, atrophic changes occurred within the spleen, In the
animals in which tumors did not develop, the spleens were
functional and hyperplastic.

In the present study, the authors gave zinc beryllium sili-
cate to 11 healthy rabbits, following splenectomy. Threc
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ammals died before enough time had elapsed for the produc-
tion of osteogenic sarcoma In 7 anumals, osteogrensc sarcoma
developed (Figs 4-6), while 1 the eighth new bone for

mation was found mn the medulfary cavity of the loug bones
at time of death This condition appears ta be the forerunner
of berylhum-mduced osteogenic sarcoma 1n rabbits

The authors suggest that the spleen i a rabbst provides
protection agamst development of berylium-induced osteo
genic sarcoma

Cancer in Twins: Twenty-Year Study on Unselected
Twins O Frhr von Verschuer® (Unn of Munster) wnvest-
gated 90 pairs of unselected twins (26 untosular and 64 bs
novular), one or both of which had cancer Of 23 umovalar
pairs, only 3 showed concordance regarding type or locah
zation of caneer (gastric cancer) Of 54 bovular parrs, 12
showed concordance but ounly 2 had wdentically located can
cer (stomach and breast)

When these data were added to the figures published
the literature, the proportion of concordance to discordince
of cancer m 120 uniovular twins was 21 79 and m 287 bra
ovular twins, 15 85, 1¢e there was no «ignsficant difference
Hereditary mfluence 1s apparent for locilization of tumors
n concordant pars, but this mfluence appears to be present
only for certain kinds of cancer, e g, of the stomaclh It sssug
gested that there 1s a nonspecific mherited disposition I
persons with smmiar mherted disposition are ewposed to
dsfferent cancerogenic factors, the same cancer will devefop
m an area of the body where local predisposing factors are
effectne If this localized cancer disposition s nhented
twins will have the same t) pe of cancer with the same Tacal
szation In bnovular twins with different local cancer &
posttion the localization will be different ;

Host-Tumor Antagomsm I Ewidence for Existence O
“Pamor Immunity” 1s discussed by Lowss Pelner” (Swed
1sh Hosp Brooklyn) Cancer may be defined as a ﬂf_“;
growth of cells autonomous m nature and serving 10 US‘?;‘
function Certamn cancers are hormone dependent, although
once started, they seem mdependent of the exciting cauS:”
therr growth can be somewhat controfled Another metho;

(6} Deutsche med Wchnschr 81 1456 1459 Sept ~ 1956
B PR R Tt 85 4% Fuly 1995
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of control, tumor mmmumty, may some day be prov od

It hns been hnown since the beginning of the century that
somie immumity ¢xists to transplintable tumors Gaylord and
Clowes, 1 1906, noted that a mousc that recovered from car-
cinom could not be successfully moculited agam within a
certam period ‘1lus immumty could not always be success-
fully muntamed m some ammals, smce some tumors re-
mncd stationary or regressed, but later overcame the host
reasstance and killed the ammal The number of successful
takes could be reduced 1f tumor matenal was mived with
the blood of the recoy ered mice

Lumsden beheved he could demonstrate antimahignant
cell antibodies He was able to produce antiserum 1n anumals
by injecting heterologous tumor tissues The immune prop
erties of this serum could only be demonstrated n tissue
cultures, because the serum could not reach the mahignant
cells m effectine amounts n the intact ammal Lumsden
felt that slow regression of a tumor was essential to effect 2
cure 1nd evohe immumty Absorption of antigenic maternal
from the dying tumor acted hke a vaccine and induced ac-
tine tmmumty 1 the anmimal agamst the tumor concerned
Simular experiments have recently been performed by others,
with confirmation of his results

Kellock and lus associates tried to immunize 12 patients
agunst their own neoplasms, by removing the tumors, 1r-
radiating them with x-rays, and then mjecting part of the
irradiated tumor material into the patient Frve patients
died, but the rest were comparatively well at the time of
the report However, these experiments were later contro-
verted by Wood and Prigosen

Many modern observers agree that antibody production
by the host after tumor moculation does occur, but not after
all moculations and not mn all animals even of the same
stram The reason for this lach of umiformity 1s unknown
Lewss and lus associates showed mn experiments that opti-
mum conditions for development of immumty are that the
tumor must actually grow 1n the host, 1t must die 1n the host
and the tumor tissue must degenerate under conditions that,
permit slow absorption of the degeneration products

Recently Graham and Graham demonstrated antibodies
in human carcinoma by the complement fixation technic
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using the patient’s tumor as antigen and the patrent’s serum
as the source of antibodies Significant titers were observed
m 12 of 48 patieuts Those m whom antthodies developed
showed lesions that were completely removable or could re
spond satisfactorily to radiation therapy Sr\ patients had
a significant titer after remonsal of the tumor In 18 of the 36
patients m whom antibodies could not be demonstrated,
chinscal outlook was unfavorable Serum from 25 controls
gave only one complement fization reaction with one of the
tumors The Grahams felt that virulence of the tumor was
less important than resistance of the host and that therapy
<hould be governed accordingly

Spontaneous Regresston of Cancer: Preliminary Report
Tilden C Everson and Warren H Cole® (Unrv of Ilhnois)
studied the mcidence and nnture of spontaneous regression
of cancer Of over 600 cases published or obtaned by person
al commumication, the authors considered only 47 adequate-
1y documented as possible examples of spontaneous regres
ston In 11 of the 47, regression was complete and versfied
by mucroscopic exammation of tissues after regression, 4
were carcinomas of the bladder Factors responsible for the
regression were thought to mclude endocrine factors, un
usual sensitvity to madequate srradiation or other theraps,
fever and/or mfection, allergic reactions, wmterference with
nutrition of the tumor and removal of the carcinogen

Survival in Untreated and Treated Cancer 15 discussed by
Michael B Shimhin, Matthew H Griswold and Sidney ]
Cutler ® During 1935 51 among the 2,000,000 mhabitants of
Connecticut 75,493 persons had cancer The 5 year survnal
gradually mmproved from 12% to 19% of all men and vomen,
respectively, 1n 1935 40, to 20% and 32%, respectively, during
1947 51 This progress appears to be attrihutable to better
treatment extended to a greater proportion of the patients
However, the improvement 15 not due to earler diagnoss
as mdicated from the smmlar distribution of locahized
and dissemunated cases during the study pertod Improi€
ment occurred m cancer which was diagnosed when clin!
cally localized and when regional areas were mvolved, but
not when the cancer was dissemmated The most marhe

(8) Ann Surg 144 306 383 September 1956
{(9) Ann Int Med 45 255267 \ugust 1956
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improyement was recorded for cancer of the colon and ree-
tum 1 both sexes and of the uterme cervix m women

A new era lies ahead in early dingnosss of cancer The me-
dhan age of women with m situ carcinomn of the cervis 15 35
years Data on morbidity of cancer m 10 metropolitan arcas
has shown that the median age of women with localized but
mvasive cancer of the cervin s 497 years When cervical
carcinomn mvolves regional structures, the median age 1s
528 years The age at death 1s 534 years This means there
15 a 15-ycar span between the time that cancer of the cervin
should be practically 100% curable and the time that cancer
should reach the mvasn e phase An accelerated grow th rate
1s suggested, with an average of 3 years between the
localized stage and the regional mvolvement stage and only
another year unttl death The latent period of occult cancer
of the prostate on the median 1s about 6 y ears and 1n younger
age groups, approaches 20 years Similar facts may pertamn
to many other types of neoplastic disease Studies on the
occutlt and 1 situ stages of cancer will lead to many revi-
sions 1n concepts and treatment of neoplastic disease In-
stead of thinking 1n terms of 3 years, one 1s faced with srtua-
trons m which 20 year spans should not be the himitation
for considerations of the natural history of cancer in man
and the effects of treatment thereon

Assessing Curability of Cancer 1s discussed by T W Lees!
(Edinburgh) The difficulty m judging the value of treatment
lies 1 the nigid and generally false conception held about
cancer behavior that all neoplasms can be drvided mto be-
nign and malignant, that all mahgnant tumors at any one
site behmve m a umform manner and that untreated can
cers are rapidly and mvariably fatal The current concept of
cancer 1s unacceptable because 1t 1s at variance with observed
facts Much difficulty could be avoided if cancer were con-
sidered a local mamifestation of a systemic degenerative dis-
ease Cancers arise through failure of the body as a whole to
control growth More attention mght be paid to factors
which result m failure to control growth than to results
of that fallure—the discernible tumors

LCven if the claim that exaision of a premahgnant lesion
prevents 1 cancer death 1s accepted, such treatment wilf have

(1) Acta radiol supp 132 1956
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a neghgble cffect on the over-all cancer death rate There ss
no harm m regarding the object of treatment as the dimny
tion m the number of cancer deaths and not as the crease
m the number of “cures’ Thus objective 1s often forgotten
m the competitn e presentation of cure rates

The principal “cause” of cancer 1 human besngs 15 aging,
a scarch for speeific “causes™ 1s hhely to prove barren m the
foresecable future, and hence the chance of “preventug”
canceris not great

The behavior of the host, 1¢, the behavior of all tissues
other than mahgnant tissaes, 15 of equal :importance to that
of cancer m determmmg the period of survival after overt
tumor or tumors havecappeared

Any method of assessing curability of cancer should, of
possible, mdicate the relative importance of any factor m the
host, cancer or treatment winch has played a part in hasten
mg or delay ing the patients’ death

Because of the multiplicity of posstble “causes,” treatment
at present 1s only of a nonspecsfic ty pe A single chemother:
peutic substance which will specifically bt growth of
most or all cancers (and have little or no effect on nonneo
plastic tissue) 1s unlikely to be found Antibiotics are effec
tne agamst 2 wide rariety of orgamsms which possess 1
common (normal) enzyme system which can be miubited
But the same abnormal “mahgnant” enzyme system may
NnevVer occur I two cancers SMice no two cancers are ever
sdentical m behavior

Present Status of Surgery in Treatment of Cancer 15 dis
cussed by George Crile, Jr * (Cleveland Climc) Aside fron
mmprovement w cancer of the cerii, vital statistics on can
cer shaw mixed trend, rismg i cancer of the respiraton
tract, snexphicably falling 1n cancer of the stomach

Cure of cancers that would not be fatal, even if untreated
does not alter the cancer death rate Biologic predetermm?
tion 1s a factor mn cancer Some cancers, like basal cell can
cers, reman localized from the tune they are chincally rec
ogmzable, whereas others, ke melanomas, may spread mi
the circulation before the primary tumor 1s noticeable, pré
senting themsely es as systemic disease .

Surgery has two possible effects on cancer (1) Locahze
TTAZ)  Postgrad Med 20 138124 August 1956
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cancers that are not yet widely dissemiated may be com-
pletedy eradicated (2) Evena locatized cancer may be dis-
semmated and implanted by operation and its course greatly
aceclerated, so that the pitient dies much sooncr because of
breahang of the natural barniers of host resistance Lven with
localized gastric cancers, if they h1ve extended through the
wall of the stomach to inv ol e the scrosa, smears of peritoneal
flind or of saline washed over the peritoneal surface of the
ccer often show cancer cells Ascitic fluid 1n patients with
extensnve cancer 1s filled with cancer cells Since Kruken-
berg’s tumor occurs 1n ovuliting women, the trauma of ovu-
lation m which the peritoneum 1s broken, probably deter-
mines the site of implantation Similarly, some operations,
even 1if only exploratory or for biopsy, may pcrmit -
plantation of the cancer and its much more than naturally
rapid growth

Not only cancer of the skin, but also cancers of various
organs (stomach, breast) mav have a wide spectrum of ma-
hgnancy, comprising low-grade cancers that do not metas-
tasize, muddle-grade cancers which metastasize only to
Iymph nodes and not systerically and lnghly mahgnant
ty pes with wide, sy stemic spread

The challenge 1s chinical differentiation of one type from
another Certamn cancers of the breast, eg, inflammatory
carcinomns, are not curable by operation Perhaps the 1nfil-
trating “leather bottle” cancer of the stomach 1s the gastric
equnalent of imnflammatory carcinoma of the breast and
should not be operited on except to relieve obstruction In the
serous cavities, harm 1s done by resection and dissemia-
tion of certamn types of cancers not adaptable to surgical in-
tervention Since the blood vessels of highly malignant can
cers are filled with cancer cells, mampulation may hberate
more cells The frequency of local recurrences following low
anterior resection of cancer of the colon 1s now attributed
largely to implantation of cells In more than 60% of all pa-
tients with low grade papillary carcmoma of the thyroid cut
mto or biopsted at operation, subsequent operation showed
mmplants of the cancer 1n skin, subcutaneous tissue or muscle
remote from the thyrod itself

The wisdom of routine removal of lymph nodes involyed
by cancer 1s questionable A Iy mph node may act as a barrier
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to prevent spread of cancer, or if involved, as a souree of
further spread of the discase. It must be determined which
Iymph nodes should be preserved as barriers and wiich
should be remoy ed as potential sources of spread

There may be breast cancers, as there are cancers of the
head and ncch, which never metastasize systenmucally They
remam locahzed n the breast and lymph nodes for long pe-
riods Such tumors can be controlled by radical surgery.
Ogeration 11 these cases 1s the best possible treatment, as it
1s m cancers of the head and neck and papiliary cancers of
the thy rowd

In shin cancers m which the growth and 1t zone of me-
tastasis are observable, so-called prophylactic Iy mph node dis-
sections hase not been proved more effective than those per-
formed when the metastatic disease becomes apparent. There
1s no proof that treatment s less cftective 1f the primary tu-
mor 1s widely removed, tts zone of metastasis obseryved, and
metastases treated later if they appear Perhaps a graded ap-
proach to treatment of some cancers, other than those of the
skin, would be of value
™ [The views expressed by Dr Crile have been subgect to some criticism
on the basis that they represent a retreat from the more vigorous snrglCiﬂ
attach on cancer Much of this critreism, however, stems from misunder-

ding or pretation of his yiews Indeed, a close review of s
article as well as others he has published nlong these lines reveals hitle n
principle which would represent a radcat departure from current surgia
teachung Certamly nio one would disagree with hus mam plea—to tahe 2
more critical and objective attritude toward surgical cancer therapy —E

Cancer Cell Seeding of Operative Wounds as Cause of Fasl-
ure in Surgical Treatment of Cancer was mestigated by
Robert R Stuth and Albert \WW Hilberg® (Nat'l Inst of
Health)

Merron —Patients with cancers which by accepted standards were
considered operable, but which by reported end results would have 2
high madence of local recurrence, were treated by usual en b]oc‘
cancer surgery Just before closure of the shin flaps following remos at
of the primary tumor and sts lymph node dratnage area, the wound W18
thoroughly washed with sterile physiologic saline solutson The wash-
mgs were collected 1m a glass contamer and mixed as soon as possible
with the fixative of 70 or 95 alcohol and then centrifuged at 2,500
rpm Part of the sediment was corered with 109 Tormahn and the
button of fired sediment was embedded n paraffin and sectond
Another part of the sedument was smeared directly on glass shd&i
which were then immersed i a solution of equal parts of 95¢ alcoho!

Gy J Mame M A 48 151156 May 1957
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and eths] cther After 30 minutes nd wlile wet the shdes were
st uned by the Papamicolion teehme

In the first 113 patients studied, cancer cells were demon-
strated m 31 (positis ¢ results), and 16 other results were la-
beled suspicious In the other 66 patients, no tumor cells
were found

At present, 18 of these patwnts are known to hve recur-
rent cancer In 1, 1t was defimtely known that cancer was
transected at operation, and m another, 1t was likely that the
recurrence was 1 sccond primary Three patients died a few
weehs after surgery There are 7 known seeded recurrences
m the operative area m patients with positive washngs, 2
recurrences 1n patients with suspicious washings and 7 re-
currences m patients whose \\ﬁshmgs were negatinve for
tumor cells

It 15 believed that 1 some cancer cases, local seeding can
be shown to be a cause of treatment fatlure If effective lo-
cal chemotherapy can be accomphished at primary surgery,
an appreciable mcrease mn salvage rate should be obtained

Prophylactic Treatment of Malignant Disease with Nitro-
gen Mustard and Triethylenethiophosphoramide (Thio-
TEPA) Lvidence 15 orerwhelming that cancer cells may be
dissemimnated by operation Gerald O McDonald, Charles
Livingston, Carroll F Boyles and Warren H Cole* (Unn
of Illinois) now use anticancer agents prophylactically at
operation Anticancer drugs so far available are not curative
when gnen to patients with advanced cancer, but they may
be effective m killing “loose” cancer cells which have no
rascular root” They may also destroy or subdue the grow th
of microscopic nests of cells

Rats which recer ed an ijection of a suspension of Walker
256 carcinosarcoma cells mto the portal system had fewer
‘takes” 1f mtrogen mustard and/or thioTEPA were grven
the day of injection ThioTEPA appeared shghtly more ef-
fective than mitrogen mustard The greater the number of
cells mjected, the less effective the anticancer prophylasis
The same tolerance to a small dose of cancer cells may exst
m humans, and host resistance to such a dose may be similar
to host resistance to mimnor contamnation of wounds with
bacteria Animal experiments also indicated that if treatment

(4) Ann Surg 145 624679 May 1957
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pedicle and ureter should always be 1dentified so that they
are not sectioned at the beginning of the dissection This 15
facilitated by mserting a ureteral catheter before operation
‘With care, the tumor can be completely removed 1n such
cases without nephrectomy

Immediate surgical results are variable, with postopera
tive mortality of 15-20%, primarily due to operations for ad
herent tumors—myxomas, sircomas and teratomas Cysts
lipomas and fibromas carry practically no mortahty Radi
ation 1s meffectrne for teratomas and lipomas, but sarcomis
are sensitive Of 11 patients with retroperitoneal sarcomt
gnven radiotherapy, 1 survived 5 years and 1 hved 10 years

Late results remain somewhat questionable Recurrences
or metastases are nutnerous, not only from sarcomas but also
from many tumors considered chinically and even histologt
cally bemign Definitely favorable prognosis should never be
given except for wolffian cysts, but too much pessimism 1
unwarranted because, though sarcomas are almost always
fatal, benugn mesenchy mal tumors and dysembryomas hwe
been successfully treated

Hemangiomas m Infancy and Chldhood . Report Based on
6,479 Cases 1s presented by Donald W MacCollumand Lester
W Martin® (Children’s Med Center, Boston) Capillary he
manglomas {“strawberry” or “raspberry” marhs) are the
commonest types Frequently, they have an underlymng cut
erfious component As a rule, they are present at birth and
there 1s often a history of rapsd growth durmng the first fen
months of fe Unless this growth 1s halted by treatment, 1t
may reach a certain size and then remam stationary, of it
may regress spontaneously Occasionally, it runs a fulmi
nating course with widespread tissue destruction and disfig
uration During any period of rapid growth, the question of
malignancy must be considered Of 572 biopsies, hemangio
endothelloma was diagnosed i 68 All lesions from w hick
these biopsies were taken, hiad a bemign course subsequently

Infarction 1s generally beheved to be the means whereby
spontaneous regression 1s produced If the entire lesion be
comes thrombosed at the same time a huge ulceration m1y
occur which s slowly replaced by scar tissue

For actrvely growing capillary lesions, \ ray has proved to
be the most satisfactory treatment The usual dose 1s 200 300
T(® S Chn North America 36 1647 1663 December 1956
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rm air gnen to penetrate to the depth of the lesion The
~-ray s are filtered through alummum and sometimes through
copper, depending on the effect desired to the superfienl skin
Usnally, one treatment 1s g en, and of after 6-12 months the
regression 18 un:ntwfnctor), a second treatment may be
given Small doses of N-ray at widely spaced intervals pro-
duced satisfactory regression of the hemangioma m 98 9%
of patients

‘I he authors use carbon dioxide snow for purely capillary
lestons smaller than 05 cm One application for 15-20 sec-
onds 15 generally adequate to freeze the lesion sufficiently
and cause 1ts obhiteration withm a month’s time

Treatment of a hemangioma with surface ulceration should
be designed to promote healing as rapidly as possible After
healing, defimte treatment 1s rarely necessary because once
regressnve changes have begun they generally continue until
the entire hemangioma has been obliterated

‘The purely cavernous hemangiomas tend to be quite sta-
ble mn theiwr existence They often show a period of rapid
growth durmg early life, especially if they present cutaneous
capillary elements In some patients, a slow progressne
growth may continue almost mdefimtely Its presence 1s
usually an indication for treatment X-rays were most ef-
fective 1n elimmation of both the mived and purely caver-
nous lestons However, deeper penetration of the ~-ray, with
more skin protection from copper and aluminum Slters than
for the capillary lestons was often indicated When the lesion
15 pedunculated or well demarcated, surgical excision may be
the treatment of choice Endothermy coagulation of caver-
nous hemangiomas 1s rarely necessary

Spider telangiectases (stellate hemangiomas) may be first
noted shortly after birth or may develop several years later
or durmg adolescence They rarely grow out of proportion
to the growth of the clnld, many will eventually fade Some
disappear spontaneously after an mfectious disease with as-
sociated fever and shin rash A sharp penail of carbon dioside
snow applied for 15 20 seconds generally results in complete
obliteration of the leston within a month's time Another
method consists m prercing the central vessel w1th the desic-
cating diathermjy needle for a few seconds

Salmon patch (erythema nuchae) 1s a flat, pink, often ex-
tensive intradermal capillary lesion occurring on the fore-
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head, upper eyelids, around the nostrils and back of the neck
It 1s seen commonly 1n the newborn and usually fades withmn
a few months No treatment s mdicated

Port wine stains are mtradermal capillary lesions which
impart a typically mauve discoloration to the skin Primary
excision and direct closure may be mdicated i small lesions
Extensive port-wine stams can best be handled by covering
with cosmetic makeup

Hemangiomatous varicosities usually mvolve either the
upper or lower extremity, but they may also extend well up
onto the trunk More severe lesions may present multiple
arteriovenous shunts X-ray therapy 1s sometimes helpful to
control the growth of capillary extensions For patients
with fairly 1solated lesions, surgical cxeision and shan grafts
seem the most desirable

Treatment of Malignant Melanoma with Spectal Refer
ence to Possible Effect of Radiotherapy. Lorentz Nitter”
(Norwegian Radium Hosp, Oslo) reviews data on 192 p1
tients with malignant melanoma followed for more thin 5
years In 167 patients, the primary tumor was i the shm
Treatment consisted chiefly of surgery combined with radio
therapy, often with postoperatnye radium molds on the scar
region after primary escision Of the 167 patients, 45 sur
vived more than 5 years 1 with a recurrence Although 35
patients mn stage I survived 5 years or more, none 1 st1ge
IIT survived 5years

Of the 36 survivors 1n the entire material m stage I, 35re
cerved some hind of radiotherapy primanly, subsequent to
previous and often extremely conservative excision of the
primary tumor Lymph node dissection later was performed
m 3 and probably saved their lnes Of the 12 surypors it
stage II 10 recerved radiotherapy for lymph node metast1ses
as the main treatment

Results 1 stage I with postoperative radium mold therpy
seemed to be no poorer than in other series m which pr!
mary treatment has been radical surgery only

The wuthor <nggests that surgery m malignant melanom?
of the skin st 11 be no more extensive than to allow post
operative radio herapy immediately after primary interven
tion Prophylactic lymph node irradiation should always be
givenmstagel
70D  Acta radol 46 547 562 September 1956
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Notes on Argentaffin (Carcinoid) Tumors: Three Exam-
ples in Childhood (at ages 7-10) are presented by Reginald
Webster and Alan Williams® (Royal Children’s Hosp., Mel-
bourne). The incidence of carcinoid tumor of the appendix
has been estimated as 0.1-0.5% of all appendical lesions. The
tumor usually presents as a hard, single, yellowish or gray
nodule, covered by mucosa. As in 2 of the authors’ patients,
inflammatory cpisodes bring about comparatively early rec-
ognition and surgical removal of many appendical carci-
noids. This is probably why carcinoids of the appendix have
been regarded either as benign or of a low er degree of malig-
nancy than those originating elsewhere.

Extra-appendical carcinoid tumors are most often located
in the terminal portion of the ileum, where they appear as
single or multiple submucosal nodules that grow slowly to
project in sessile or polypoid fashion into the lumen of the in-
testine, to penetrate between the muscle fibers of the circular
and longitudinal muscular coats of the bowel and eventually
to reach the serosa and enteric mesentery.

Tumors of the small intestine often provoke intussuscep-
tion. In the authors’ third patient, intussusception led to early
disclosure of the carcinoid tumor of the iteum by surgical in-
tervention. Development of a tumor mass on the serosa or
adjacent mesentery and resulting adhesions to contiguous
loops of intestine thereby were forestalled, as were the con-
comitant knuckling and kinking of the bowel and annular
stricture likely to result from contraction of the fibrous
stroma of the tumor.

All “carcinoid” or argentaffin tumors are thought to be
innately malignant, though in their characteristically slow
progress many do not reach the stage of metastatic spread.

Some Aspects of Pathology and Clinical Features of In-
testinal Carcinoids are discussed by F. Feyrter® (Univ. of
Géttingen) The benign intestinal carcinoid is character-
ized clinically by colicky abdominal pain, nausea, loss of ap-
petite, flatulence, normal bowel movements or diarrhea al-
ternating with constipation, hot flushes and increased per-
spiration. X-ray studies show increased bowel motility. Hy-
poglycemia may develop spontaneously or be elicited by tol-
erance tests Increased skin pigmentation may be present,

8) M T Australm 2 553558, Oct 13, 195
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Fig 7 —Spontaneous severe flush Face 15 bright red and patches on trunk, arms
nd legs are of same color, as distinguished from changing colors seen in typical car
nowdosts

Fig 8 —FErythematous patches on arms After intracutancous histamine bright red
ipot on left arm shows same color as spontineous flash

(Courtesy of Waldenstrom J ¢f o/ Acta med scandinav 156 7383 196 )
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flushes per 24 hours might be 6-8. Between flushes, the skin showed
no dermographism on stroking. Lines that had been stroked previ-
ously, however, became bright red and swollen as soon as a flush
came on. If circulation was cut off at the start of flush no dermograph-
ism developed after it was re-established and the general flush was
fading, but the next flushes gave dermographism in this location for
about 24 hours. Antihistaminics seemed to have a definite but not
marked influence on the flushes. A flush induced by intracutaneous in-
jection of histamine (0.5 mg.) had the same color and localization as
a medium spontaneous flush™ (Fig. 8). There was considerable in-
crease of histamine, 5-hydroxytryptamine and 5-hydroxyindole acetic
acid in blood and urine. Urinary excretion of histamine in 24 hours
was 4-8 mg. (normal 6-19 pg.): of 5-hydroxytryptamine, 3-5 mg.
(normal less than 0.1 mg.) ; of S-hydroxyindele acetic acid, 25-170
mg. (normal 2-10mg.).

Mechanism of the flushes in this case was not thoroughly
explained. The rapid response after eating cheese makes it
probable that the histamine liberator is released from gastric
mucosa rather than from tumor tissue, That there is a con-
nection between the flushes with the external characteristics
of histamine flushing, increase of histamine in blood and
urine and the presence of tumor has been tacitly supposed.

5-Hydroxytryptamine (Serotonin) and Its Relationship to
Carcinoid-Cardiovascular Syndrome and Rendu-Osler-
Weber Syndrome. The carcinoid-cardiovascular syndrome
is characterized by intestinal carcinoid tumor with liver me-
tastasis, dependent edema, diarrhea, telangiectasia, asthmatic
attacks, flushing and cyanosis, pulmonary stenosis, and tri-
cuspid insufficiency Cyanosis is violaceous in color and tran-
sient, and telangiectasia has been found principally on the
face. Twenty-one valid instances have been reported in the
literature. To this series Charles H. Sparks and Thomas L.
Tombridge? (VA Hosp., St. Louis) add 1 patient.

Serotonin, or 5 OH tryptamine (5-HT), is present in the
serum after the blood has clotted. It has been extracted in
large amounts also from carcinoid tumors. Many symptoms
of the_ carcinoid-cardiovascular syndrome have been elicited
experimentally by administration of serotonin.

The authors state that telangiectasia in Rendu-Osler-Weber
Syndrome.ls produced by 5-HT which escapes detoxification
by bypassing the lungs via a pulmonary arteriovenous fistula
_(or fistulas), which may or may not be demonstrable clin-
tcally or by x-rays It is assumed that, with a given concen-

(2) J Thoracic Surg 33 401411 March, 1957.
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tration of 5-H'T i the arterial circulation, a longer time will
be requured to produce the left heart changes than to produce
telangiectasta The telangiectasia commonly seen with pul-
monary arterios enous fistula 1s probably due to 5-IIT cscap-
ing detoxification m the lungs by passing through the fistu-
las If this 1s true, the syndrome 1s a result of pulmonary
arteriovenous fistulas and 1s not due to hereditary factors

Study of 356 Carcinotds of Gastromtestinal Tract. Report
of Four New Cases of Carcinoid Syndrome Richard A Mac-
Donald?® (Boston City Hosp ) reviewed 356 gastromtestinal
carcmoids ; 207 (58%) were of the appendix, and 149 (42%)
were extra-appendical Of 146 extra-appendical carcinoids
that could be graded, mvasnveness was found 1 67% Of the
149 extra-appendical carcinoids, 24 (16%) had metastasized
to the hver or lungs All extra-appendical carcinoids should
be considered malignant and reported m terms of mvasive-
ness The surgical implications of these tumors are different
than for other gastromtestinal carcinomas Appendical car-
cimoids are of unusually low mvasiveness, no adequately
documented case was found in the English Iiterature and 1n
this series of a metastasis beyond regional lymph nodes

MacDonald found a definite relation between widely met-
astatic carcimoid tumors and certamn clinmical phenomena,
such as skin changes, diarrhea, a large liver, cardiac murmurs
and valvular lesions on the right side of the heart The term
‘carcinord syndrome” 1s suggested to denote these findings
Nonspecific gross lesions of the left side of the heart can-
not be implicated 1n the carcinord syndrome

Of 24 cases m this series with hiver or lung metastases,
21 weie chnically as well as anatomically reviewed, and 4
(19%) exhibited the carcinoid syndrome Gastric and duo-
denal ulcers, not previously mentioned n connection with
metastatic carcinoid, were found i 8 of the 21 patients
(38%) By comparison, the incidence of all gastric and duo-
denal ulcers 1n 18,486 consecutive autopsies was 5 5%

Not all patients with extensive carcinoid metastases ex-
fubit the features of the carcinoid syndrome, and not all pa-
tients with the syndrome exhibat all these features The most
constant appear to be the tumor and its liver metastases, ep1-
sodes of flushing or a constant flush of the skin, a large liver
and diarrhea

{3) Am J Med 21 867878 December 1596
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» [1t s extraordmary that tius carcinoid syrdrome has been overlooked so
long The lively interest which 1ts recent recogmtion has provoked has al
ready resulted in a number of significant observations, as indicated 1n this
group of articles, and offers promise of others that may be even more 1m
portant —Ed ]

Pheochromocytoma, a tumor of the chromaffin tissue that
secretes pressor amunes, 1s not common but 1ts correct diag-
nosis and surgical removal 1s hifesaving At the Mayo Clinic
the correct preoperatr e diagnosis has been made 51 times in
the past 11 years by Walter F Kvale, Grace M Roth, Wil
liam M Manger and James T Priestley * During this period
8 873 pharmacologic tests for the tumor were made on 7,993
patients

Pheochromocytomas usually arise from the adrenal medul
la, but may occur along the entire length of the sympathetic
nervous system If the tumor secretes pressor ammes nter
mittently, the patient will have attacks of sudden rapid rise
of blood pressure with tachycardia, great anxiety, severe
headache, pallor, numbness, tingling and coldness of hands
and feet, sometimes nausea and vomiting, pam in the ept
gastrium and excessive sweating They may occur as often
as 10 20 times daily or only once every 2 3 months Common
ly, the attacks last 10-15 minutes, but they may last a few
seconds or several hours If the secretion of pressor amines s
rather continuous, the patient may have sustained hyperten
ston Patients with pheochromocytoma are usually thin and
many lose weight gradually

The hstamine test, 005 mg lustamine base intravenous
1y, 1s valuable duning the normotensive phase In the pres-
ence of pheochromocytoma, 1t will cause a paroxysmal rise i
pressure The cold pressor test should always be the control
standard In screening patients with sustained hypertension
suspected of having the tumor, Regitme® may be used effec-
tively It probably 1s unnecessary in obese patients If these
tests fail to settle the diagnosis, estimation of the pressor
amunes m the blood at the highest blood pressure level will
proveor disprove 1t

A needle should be mserted mto a vein before anesthesi
and kept there during surgery Blood pressure should be ré
corded at minute intervals Regitine® may be necessary dur
mg nduction of inesthesia or when the tumor 15 manipu
lated Mampulation should be mimmal Postoperatiy ely,

€41 Circulat on 14 627 630 Octoter 1936
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ophicd® may he necessary to maintain the blood pressure.
» anterior abdominal approach facilitates esploration of
h sides and the sympathetic chain,
resent Status of Diagnosis and Treatment of Pheochro-
cytoma. This ncoplasm of chromafiin cells of the sympa-
tic nervous system is now being diagnosed in vivo with
easing frequency. Mcthods of diagnosis are reviewed by
5. von Euler and G. Strom.”
e tumor usually develops in adult life, in or near the
enal glands. If untreated, the outcome is usually fatal
h a clinical course resembling malignant hypertension.
¢ tumor retains the secreting function of the chromaffin
| system, augmenting urinary excretion of norepinephrine
| cometimes of epinephrine. The exaggerated secretion of
cchol amines into the circulation produces several
nges: arterial hypertension, increasing both systolic and
stolic blood pressure; inconsistencies in resting pulse
e; increased sweating; cutancous vasoconstriction; in-
ased basal metabolism ; increased fasting blood sugar and
netimes glucosuria; and central nervous excitation. In
ne, the augmented secretion of catechol amines is inter-
ttent with “paroxysms” of effector reactions, but in most
tients it is continuous. Subjective symptoms are usually
1dache, sweating, nervousness and loss of weight.
Pharmacologic tests (provocative or blocking, using his-
nine or Regitine®) may lielp establish the correct diagno-
, but ultimate diagnosis depends on the estimation of uri-
ry excretion or blood concentration of catechol amines
iis method has several advantages over others: it incurs
risk or inconvenience to the patient and can be repeated
en Sincet is based on quantitative estimation of the path-
enic factor, there is Iittle chance of false positive or false
gative results, which occur with other methods. In all pa-
nts showing clinical signs of a secreting tumor, catechol
line excretion 1s increased and the proportion of nor-
. S - . g
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tisympathomimetic agents (Benzodionane, Dibenamine?®, or
preferably, Regitine®) can be used temporanly to combat a
spontaneous paroxysmal attack or one provoked by pharma
cologic diagnostic stimulation, diagnoestic palpation, or anes-
thesita and mampulation of the tumor during operation
When the tumor has been removed, norepmephrine given
mtravenously for variable periods and sometimes in high
dosage 1s usually necessary to prevent hypotension

Urinary catechol amme levels should be determined after
operation to ascertam the success of the surgery A high
arterial blood pressure after an apparently successful opera-
tion may be due to hypertension before the tumor appeared,
vascular changes secondary to the elevated blood pressure
caused by the tumor or remaining undetected tumor tissue
Urnary analysis of catechol amines may differentiate these
possibilities

Surgical Significance of Isolated Axillary Adenopathy 1s
discussed by E Harris Pierce, Howard K Gray and Malcolm
B Dockerty® (Mayo Clime and Found) Of 222 patients
studied by axillary node biopsy, 72 (31 men and 41 women,
aged 21 83) had unslateral involvement only and no cause
could be found on routine examination to explain the adenop
athy Bacteriologic studies of biopsy matersals 1n which fresh
frozen sections indicated the presence of an inflammatory
lesion revealed Mycobacterium tuberculosis 1 two spec
mens Mahgnant lymphoma occurred as 1solated axillary
adenopathy in 10 patients In 50, the nodes showed erther
mflammatory changes or fat replacement This information
was of negatn e diagnostic aid In 3 of 5 patients with meta
static adenocarcinoma, the primary source was the breast

THL THYROID AND PARATHYROIDS

Aberrant Thyroid Tissue II Thyroglossal Anomalies;
Follow-up Study of 58 Cases (64 pathologic specimens) 1-32
years after operation (average 9 years) 1s reported by Jgr-
gen B Dalgaard and Per Wetteland? (Unry of Bergen) Age
range of patients was from mfancy to 80 years, 31 were fe-

(6) Ann Sury, 145 104 107 Janoary 1957
(7)  Ycta chir scandinav 1117444 455 1956
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males. No case of lingual thyroid was found; localization
was suprahyoid in 14, thyrohyoid in 38 and infrathyroid in
12. There were 38 cysts, 20 sinuses, 3 fistulas and 3 solid
nodes, The epithelial lining was of a ~quamous, transitional,
respiratory or salivary type, often surrounded by chronic in-
flammation, or the epithelium was replaced by granulation
tissue. Thyroid or salivary gland tissue and even sebaceous
glands were encountered in the eyst wall. Lumps consisted
of normal thyroid tissue.

The main symptom of a ¢y st was a tumor in the midline of
the neck, ometimes present at birth or for several years. In
10 patients, the tumor first appeared during an acute infec-
tion; in a few, the tumor decreased when infection subsided.
In 2, tumors increased during mastication. One single large
tumor dislocated the larynx and interfered with swallowing.
Tumors usually were not painful, but it some patients, acute
and painful swellings occurred, often with other inflamma-
tions. Fistulas were formed by spontancous perforation or
because of necessary drainage incisions.

One aged patient died without recurrence; all other pa-
tients are well. There were recurrences in 18, so total opera-
tions numbered 83: 11 incisions (recurrence in all), 59 extir-
pations or excisions (17 recurrences) and 13 radical
operations with rescction of hyoid bone (1 recurrence). One
tumor, in a woman, aged 44, was classified as a solid low-
grade carcinoma in a suprahyoid cyst. Despite recurrence
after 13 years which required reoperation, the patient was
free of symptoms 28 years after the first operation,

Management of Thyrotoxicosis is reviewed by Victor Rid-
dell® (St. George’s Hosp, London). The barrier which has
arisen between medical and surgical methods of treating
thyrotoxicosis is highly artificial and due to unfamiliarity
with what, in practice, are often alternative methods of man-
agement. Three methods are available: surgical (short-
term), pharmacologic (long-term) and radiotherapeutic.
The surgeon must see the patient in the original thyrotoxic
state, at 1ts worst, before therapy has started. If the patient is
first seen after the effect of antithyroid agents has been ob-
tained, the severity of the disease may be underestimated and
a wrong decision made as to need or time for operation

(8) But J Sarg 44 2555, July, 1956
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Patients with thy rotovicosts may have some spectal fea-
ture which 1s a clearcut idication for surgery In others, no
such mndication 1s present, and the decston between short-
term or long term treatment may be resolved only after ob-
servation The patient's age, facilities avaslable and the pres-
ence or absence of a preciprtating factor must be considered
The next step should be to determine the desirability of sur-
gery It s irresponsible to try antithyroid methods mteally
on all patients indiscriminately and to pass to surgery only
those labeled “medical failures” Age 1s the best gutde for
deciding the defimtive therapy m this indeternunate group
Surgery 1s mdicated m pattents aged 18-40, medical methods
m those older Thus 1s because of the high relapse rate asso-
crated with antithyrowd drugs, the hyperplastic response of
the thy roid stself to these drugs and the tedium of prolonged
treatment and supervision Medical treatment 1s indrcated at
the extremes of life, at times of unusual but passing stress,
such as puberty, pregnancy and the menopanse and m pa~
tients with mild, recurrent postoperative or mashed thyro-
toxicosis

Long-term therapy with antithyroid drugs differs from
short-term therapy In the former, the patient 1s taken to full
clmcal recovery and mamtamed at least 1 year In short-
term therapy, usually preoperative, the antithyroid agent
should be given as briefly as 1s consistent with bringmg the
patsent to euthy rasdism by the day of operation Some, not1-
bl certam thyrocardiac, patients who have lost weight ex-
cesstvely and patients with long-standing neglected thyro
tonicoss probably should be taken to full climcal recoyery
and held there with antithy rord drugs until body weight re-
turns to normal and 1 constitutional reserve 1s obtamed

Patients selected for curgery at the outset should have spe
<zl care to determme 1if antithyrord agents n addition to
1odine are needed to bring them to safe operatne levels Pa-
tients selected for long-term therapy should be re-ev aluated
not later than 2 months fter onset of treatment, and af they
o not respond s ivfactondy  the drugs should be discontin-
ued Overdosi 1 ust be voided towe granulopenic reac-
tion sought n  tl ¢ dagzer of operating on a patient with
hyvpothvroidismy  _npsed

Radiotodine E1 « _(reut potential and 15 theorctscally an
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ideal treatment. It is absolutely contraindicated in cluldren
and in preguancy, Tt is most valuable in treating patients re-
sistant or sensitive to antithyroid drugs and in postoperative
recurrent thyrotoaicosis as an alternative to such drugs.

Surgery of the thyroid gland has kept pace with other
advances in antithyroid treatment and is safer and surer
than a decade ago. In <killed hands, combined with careful
medical preparation and selection, it i< the most generally
applicable method of treatment, Subtotal resection is pre-
ferred beeause postoperative recurrent thyrotoxicosis is now
more readily controlled than postoperative thyroid insnffi-
ciency, which requires permanent substitution therapy.

Nodular Goiter is discussed by James Paterson Ross? (St.
Bartholomew's Hosp., London). Multiple nodules in the thy-
roid are the Iate result of hyperplasia of the gland. In treat-
ment of nontoxic goiter with multipte nodules, dried thyroid
substance or iodine should be tried before deciding on sur-
gery. Thyroidectomy is required for nodular nontoxic goiter
to relieve pressure on the trachea, and to decompress the
groups of smaller follicles which maintain thyroid function.
Removal of 2 bulky goiter may correct hypothyroidism, if
there is adequate blood supply to the gland tissue left.

Identification of a thyroid nodule as an adenoma, clinically
or at operation, depends more on the normality of the rest of
the gland than on the abnormal character of the nodule. If
there is only one other nodule, however small, the lump is
prqbably a particularly prominent nodule in a multinodular
goiter.

Clinical recognition of an adenoma depends on the fact
that the swelling in the thyroid is single and circumscribed
and that the rest of the gland is not enlarged. When itisina
lateral lobe, a valuable sign is displacement of the trachea.
When diaguosis of adenoma is established at surgery, the
l?sion should be removed with a little of the compress gland
tissue surrounding it. A 10-year follow-up of 150 patients
from whose thyroids adenomas were removed indicated that
other nodules do not develop.

True toxic adenomas show secretory hyperactivity. An
adenoma.may be hyperactive without producing clinical hy-
perthyroidism, because if the tumor is of only moderate size,

9) 7 Roy Coll S Ed 2 8192, December, 1956
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and function of the rest of the gland 1s inhibited by thyroxin
formed by the tumor, the result may be “normal” thyroid
function till the tumor grows enough to produce tosic man-
ifestations

Cellular prohferation 1s imited in the normal thyroid by
production of thyrown, but 1n nodular, nontoxic goster, fail-
ure of this mechamsm may eventually cause such abnormatl
cell growth that the result 15 a neoplasm If this theory of the
relation between nodular goiter and carcinoma 1s accepted, 1t
must be m the hyperplastic follicles between the nodules and
not 1 the mnactive nodules that carcinoma arises The gland
becomes carcinomatous not because 1t 1s nodular, but because
of a primitive defect 1n function Itis thus possible to explain
the high maidence of carciioma of the thyroid mn endemic
areas and 1ts comparative ranty elsewhere A solitary nodule
mn the thyroid sliould be removed as soon as recognized

Long-Term Follow-up of Nontoxic Nodular Goiter Effect
of Clinical Selection on Observed Incidence of Malignancy
Joseph E. Sokal! (Yale Umiv ) studied 296 patients in whom
the diagnosis of nontoxic nodular goiter was made durmg
1921-45 Only 1 of 140 patients selected for nonsurgical treat-
ment proved to have thyroid cancer An estimated 8,000 pa-
tients received no surgical therapy Few thyroid cancers
occurred among this group In contrast, 16% of patients se-
lected for thyroidectomy had cancer

The study represents 3,000 patient-years of observation of
persons with nontosic nodular goiter No new thyroid can-
cers became evident during this time 1 hus confirms previous
estimates of the low incidence of malignancy m this condr-
tion

Most nontoxic nodular goiters need not be extirpated
There are dangerous goiters, however, which should be re-
moved Enlarging, firm, discrete tumors of the thyroid
should be removed Nodules producing distinct pressure
symptoms are best treated surgically Soft, smooth, round
nodules which do not grow may be left alone Among older
patients, irregular partially calcified masses which have not
changed 1 many years may be found, these too may be 1g-
nored Nodules appearmg during pregnancy often regress
spontaneously Treatment with 10dme or desiccated thyrod

(1) AMA Arch Int Med 996069 January, 1957



THE THYROID AND PARNTHYROIDS &0

may produce regression of others Clmteal cstimation of the
number of nodules m a goiter i of hittle value “Cnimodular”
gorters often turn out to be multmodular, whercas the pres-
ence of 2 bemgn nodules confers no magial protection
agamst the developmant of a Jd mahgnant one

Smnce the prognosis m thy rond cancer deponds prineipilly
on the biologic characteristics of the tumor and 1« little af-
fected by mmor delay i surgieal traatment, a phy cician may
properly take several monthis to decude whether or not an ap-
prrently bentgn goiter should be removed

Differential Diagnosts, Pathology and Treatment of Sub-
sternal Goiter were discussed by Gustaf 2 Landshog and Ira
S Goldenberg® (Yale Unnv ) with a report of 31 patrents,
aged 28-78, operated on n 10 sears In 14, there were no
<y mptoms and dignosts wa« made radiologically

A goiter was difined as substernal or mediastmal af ats
lower border was found radiologically to reach the level of
the transyerse processes of the 4th thoracic vertebra or low-
er Cutrapment of the enlarging goiter 1s usually a gradual
process, aud there 1s danger of tracheal obstruction and
othier sy mptoms of mediastinal pressure as wll as the shght
possibility of malignancy

In this series, the final pathologic diagnoses were fetal
adenoma, 14, colloid adenomatous goiter, 11; microfollicular
adenoma with focal hy perplasia, 6, and carcinoma, 1 There
was one postoperative death m a woman 74, who displayed a
hemorrhagic tendency of undetermmed origin after opera-
tion

Incision of a standard collar type proved adequate n 28
patients Further incision through the upper part of the ster-
num was necessary 1n 2 and supplementary posterolateral
thoracotomy on the left in 1 An incision partially sphtting
the upper portion of the sternum 1s suggested as an adjunct
to the cervical approach when (1) carcinoma 1s dragnosed or
strongly suspected, (2) the mediastmal component 1s not n
anatomic continuity with the cervical thyroid lobes, (3) pre-
vious thyroid surgery has produced dense and vascular ad
hestons around the substernal component, (4) Lyphosis of
the cervical spine curtails the anterior exposure, or (5) un-
expected technical difficulties arise
T TAMA 163527529 Feb 6 1957
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and function of the rest of the gland 1s mnhubited by thyroam
formed by the tumor, the result may be “normal’ thyrosud
function t1ll the tumer grows enough to produce tosic man-
ifestations

Cellular proliferation 1s lumited n the normal thyrowd by
production of thyroxn, but i nodular, nontoxic goster, fad-
ure of this mechanism may etentually cause such abnormal
cell grow th that the result 1s a neoplasm If this theory of the
relation betw een nodular goster and carcinoma 1s accepted, it
must be 1n the hyperplastic follicles between the nodules and
nat 1 the mactive nodules that caranoma arises The gland
becomes circinomatous not because 1t 1s nodular, but because
of a primitnve defect 1n function It 1s thus possible to explain
the high medence of carcinoma of the thyroid m endemic
areas and 1ts comparative ranty elsew here A solitary nodule
1n the thy roid should be removed as soon as recognized

Long-Term Follow-up of Nontoxic Nodular Goster Effect
of Clinical Selection on Observed Incidence of Malignancy
Joseph E Sokal! (Yale Unn ) studied 296 patients in whom
the diagnosis of nontosic nodulir goiter was made durmg
1921 45 Only 1 of 140 patients selected for nonsurgical treat
ment proved to have thyroid cancer An estimated 8000 p1
tients recerved no surgical therapy Few thyrowd cancers
occurred among this group In contrist, 16% of patients <€
lected for thyrordectomy had cancer

The study represents 3 000 patient-years of ohservation of
persons with nontosic nodular goiter No new thyrowd can-
cers became evident during tlus tume Thus confirms previous
estimates of the low mcidence of mabgnancy m this condi-
tion

Most nontonic nodulrr goiters need not be extirpated
There are dangerous gorters, however, which should be re
mored Lnlarging firm diserete tumors of the thyrowd
should be removed Nodules producing distinct pressure
symptoms are best treated surgically Soft, smooth, round
nodules which do not grow may be left alone Among older
pagents irregular partially caleified masses w hich have not
changed m mam vears may be found these too may be g
nored \odules appeirmg during pregnancy often regress
spentineousts Treatment with odwme or desiceated thyroid

17 AMA Arch Int Med 99 6009 Janwary 1957
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may produce regression of others. Clinjcal estimation of thf
number of nodules it a goiter is of httle vatue, “Uninodular
goiters often turn otit to be multinodular, whereas the pres-
ence of 2 benign nodules confers no magical protection
against the deselopment of a 3d malignant one. .

Since the praguosis in thyroid cancer depends pm.)ctpnlly
on the biologic characteristics of the tumor and is little af-
feeted by minor delays in surgical treatment, a phy<ician may
properly take several months to decide whether or not an ap-
parently benign goiter should be removed.

Differential Diagnosis, Pathology and Treatment of Sub-
sternal Goiter were disenssed by Guataf E. Lind<kog and Ira
S. Goldenberg® (Yale Univ.) with a report of 31 paticnts,
aged 28-78, operated on in 10 years. In 14, there were no
symptoms and diagnosis was made radiologically.

A goiter was defined a« substernal or mediastinal if its
lower border was found radiologically to reach the level of
the transyerse processes of the 4th thoracic vertebra or low-
er. Entrapment of the enlarging goiter i< usually a gradual
process, aud there is danger of tracheal obstruction and
other sy mptoms of mediastimal pressure as well as the <light
possibility of malignancy.

In this series, the final pathologic diagnoses were fetal
adenoma, 14; colloid adenomatous goiter, 11 ; microfollicular
adenoma with focal hyperplasia, 6; and carcinoma, 1. There
was one postoperative death in a woman, 74, who displayed a
hemorrhagic tendency of undetermined origin after opera-
tion.

Incision of a standard collar type proved adequate in 28
patients Further incision through the upper part of the ster-
nunt was necessary in 2 and supplementary posterolateral
thoracotomy on the left in 1. An incision partially splitting
the upper portion of the sternum is suggested as an adjunct
to the cervical approach when (1) carcimoma is diagnosed or
strongly suspected, (2) the mediastinal component is not in
anatomic continuity with the cervical thyroid lobes, (3) pre-
vious thyroid surgery has produced dense and vascular ad-
hestons around the substernal component, (4) kyphosis of

the cervical spine curtails the anterior exposure, or (5) un-
expected technical difficulties arise.

(@) JANA 163 527 529, Teb 6, 1957
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Lymphadenoid Goiter (Hashimoto's Disease) : Diagnostic
and Brochemical Aspects. According to Deborali Domach
and R Vaughan Hudson® (London), preoperative diagnosis
of Iymphadenoid goiter can be made by the combination of
1131 gracer tests, the older tests of thyroid function and the
finding of mereased gamma globulins 1 the serum, wiich,
m absence of Iner disease, give rise to abuormal flocculation
tests In 28 cases of Iy mphadenoid goiter, I'3! tests showed
normal or lmgh uptakes even in the presence of myxedema
and a umform distribution of 1sotope corresponding with the
outline of the goiter Short biologie half-life and lugh plasma
activity suggest a small thy roud 10dine pool Other tests tndi-
cated deficient protem bmding and thyroam storage

Laver function tests and differential serum protein estima-
tion were performed on 11 patients with lymphadenowd gos-
ter (Hashunoto’s disease), 25 patients with this disease pre-
viously subjected to thyroidectomy, and two control senes,
one consisting of 25 patients with other types of gorter and
the other of 8 my\edematous patients without goiter There
was a signsficant rise in serum gamma globulm lesels, as
determned by paper electrophoresss, and abnormal flaccula-
tion values m the group of untreated lymphadenad gorters
as compared with the control series In the postoperatine
group there was a return to normal of the gamma globuhns
The findings suggest that paper electrophoresis m combina-
tion with floceulation tests provides diagnostic help m dis-
tingwishing lymphadenoid goster from simple nostossc gor
ter and from carcmoma of the thy roid

The authors sugge-t that the raised serum gamma globu-
lins represent an immune response to an antigen released
by the goiter

Subacute Thyrosditis, Struma Lymphomatosa (Hashme-
to’s Disease) and Chronic Fibrous Invastve Goiter (Riedel’s
Disease) Clincal Study Based on 20-Year Series of 83 Cases
1s presented by Gunnel Frid and Hjalmar Winbladh?

{Stockholm) The study mcluded 31 patrents with suchut'e
thyrorditss 29 with struma lymphomatosa, 1 with Riedel’s
disease and 22 with unclassifiable thy rosdstis

Subacute thy roiwditis 1s characterized by epithehal destruc

{3y Bt M ] ) 6726°8 Mar "3 1957
{3)  Actachr scand nav 112 170 185 1957
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tion 1nd grant cdll formation, Hashimoto's disease by diffuse
mfiltration of ly mphoid cells and Riedel’s disease by connee-
i e tissue grow th of the mfitrative ty pe The clinieal course
and the Instologme findings vary according to whether the
disorder mvolves a normal or gortrous gland Therefore, the
authors believe that the large group with “unclassifiable thy -
rorchtis” ncludes cases of subacute thy rorditis and Hashimo-
to's disease i patients with goster, as well as “thy rorditss”
taken to c\press common secondary degenerative changes in
anold goitcr or the sequela of medieal treatment

Subacute thyroihtis 15, except for adenomatous hemor-
rhage, the commonest cause of pamful enlargement of the
thyrotd glnd It generally affects women aged 30-50 Onset
may simulate the common cold, bemng marked by general
maluse, fatigue, sore throat and fever Pam s satuated in the
neck and often radintes behmd the ears The condition 1s
often misdingnosed as phary ngitis Temperature may be sub-
febrile or, more rarely, febrile and fluctuating In early stages
the leston 15 canfined to a certamn portion of the gland Later
the paun charactenstically nugrates to other parts of the
gland The sedimentation rate 1~ clevated and the BMR cle-
vated or normal Jodine tracer tests show dimmished uptake
and increased urinary excretion, as n hy pothyrordism The
serum protem-bound 10dine (PBI) 1s increased, as i hy per-
thyrordism The disorder may clear spontaneously though it
may last for several wechs to mouths, remssions alternating
with recurrences of varying sevenity The immediate effect of
cortisone and ACTH wasalways striking

Hashimoto's disease generally affects only women, usu-
ally aged 35-55 Onsect 1s insidious The patient usually seeks
medical advice for the gorter, which may or may not produce
constituttonal symptoms The chief sy mptom 1s fatigue with
symptoms of hypothyrotdism The BMR 1s low or normal
The sodine tracer test shows normal values or suggests
hy pothy roidism, but after the 24 hour nterval, uptake may
be ligh and the amount excreted small, as i hypothy rord
1sm The PBI1s normal or low The discase usually responds
prontptly to thyrod therapy

A special charactenistic of Riedel’s disease 1s grow th sim-
ulating mahgnant tumor The only satisfactory therapy 1s
surgery In many patients with unclissifinble strumitis dif-
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ferentiation from carcinoma cannot be made without opera-
tion

Invasive Fibrous Thyrowditis (Riedel's Struma) 1s an ex-
tremely rare chmcopathologic entity Lewss B Woolner,
Witham M McConahey and Oliser H Beahrs® studied 20
patients seen at the Mayo Clhinic 1 36 years, durng winch
about 42 000 thyroidectomies were done Histologically, Rie
del’s struma 15 a destructn e inflammatory lesion, laching a
foretgn-body, giant cell reaction, which extends beyond the
thyrowd capsule nto adjacent structures This mvasn eness
makes the process basically meradicable

The presenting complaint of the patients was a hard lump
m the neck, occasionally assocsated with a sense of pressure
or dysphagra The disease may be umilateral or bilateral and
muariably extends mnto adjacent structures Patients must be
explored surgically, because of the hard fixed mass myolving
ane or both lobes of the thyroid Diagnosts must be estab
hished by histologic examination of the mvohed tissue Bi
opsy 1tself may be sufficiently extensn e for the surgical treat-
ment, which consists essentially of nedge resection of the
1sthmus and mner aspects of both lobes 1 the diffuse form,
or partial removal of a localized mass if the disease 1s unr-
Ihteral

Follow up data suggest that the process s self lmiting
and that freemg the trachea provides a satisfactory guar
antee aganst subsequent obstruction There 1s hittle evidence
that the postoperative course 1s 1n any way depeadent on
removal of an adenom1 during operation In 5 patients i
whom an adenoma 1mvolutionary nodule or cy stic cavity was
found the subsequent course of the disease did not differ
from that of other patients

Carcinoma of Thyroid Review of 100 Cases 15 presented
by R Kilpatrick, G \\ Blomfield F E Nealand G M Wil
son® (Sheffield, Dnglnd) The 20 men and 80 women were
seen at 1 radiotherapy center 1n a region w here gotter 1s cOm~
mon Mean age was 549 years with no age difference be-
tween the <exes Fighteen had a lustory of previous goiter
for morc than § years 7 had coexistent hyperthyroidism and
1 had ¢ Custent hypothyroidism Most thyroid carcinomas
donotar einadenomatous gosters

(5 J € n Fudocrincd 17 201720 February 1957
63 Quas T Med 26 709 233 Apnl 1957
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‘T he commonest mtial symptom was thyrotd swelling In
only 5% was the first sy mptom remote from the thy rowd and
due to pun or pathologic fracture from a bony mctastass In
6%, enlargement of 1 or more cervieal Iy mph nodes was the
first complamt These eases correspond to those formerly
classified as lateral aberrant tumors, but a prumary thyrord
carcmoma was always present Pressure symptoms were
rare

In many cases, wlich Inter prove to be malignant, a clinieal
diagmosis of thyroud cancer cannot be made Suspicsous fea-
tures are a hard and irregrular swething, fisation to surround-
mg structures, rapid mcrease m swelling, especally f pro-
ducing pressure symptoms, and vocal cord paralysis Morc
certam entera are cervical gland enlargement and evudonee
of remote metastases However, a thyroid swelling that 1«
not hard, irregular or fined does not exclude thyroid carct-
noma

Papillary carcinoma comprnised the largest group (45%)
among the 78 patients from whom tissue was obtamed at
biopsy, operation or autopsy It was commonest among the
younger patients The female preponderance m the series as
a whole was retuned m each histologic type Most patients
were treated by operation followed by deep \-ray therapy or
by deep -ray therapy alone The 5-year survival rate m the
former was 52%, i the latter 182%

Concentration of radioodine by tumor tissue occurred 1n
only 7 patients In 1, carcinoma was diagnosed 6 months
after I'™ treatment for thyrotoxicosis In 3 of 8 with carcr-
noma before age 35 there was a listory of 1omzing radiation
to the nech mn cluldhood

Cancers of Thyroid: 233 Surgical Cases 1n 1930 50 (29% of
8000 thyroidectomies) were analyzed by H Welt, R Huge-
nm and J Roujeau ¥ There were 34 papillary carcinomas, 35

Langhans tumors, 23 vesicular eprtheliomas, 132 undifferen-
tiated epitheliomas, 4 sarcomas and 5 metastases from re-
mote cancers The tumor was completely remov ed 1n 196, and
184 patients were followed over 6 years or until death In 127
cases i which radical operations were performed, a radium
collar was applied postoperatvely I was used in treat-
ment of 3 Jate metastases, 7, 11 and 14 years after operation
Irradiation 1n inoperable cases usually was unsuccessful, but

(7Y Bull Assoc france étude cancer 47 171 179 Arr T we 10CK
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m 2, results were spectacular with disappearance of the tu-
mor and lasting cure

Results m this series as m 231 more patients operated on
smce 1950 show that thyrowd cancer 1s curable, but success
1s sigmuficant (87%) only when the tumor 1s encapsulated
(stage I} In stage II, results were successful i 51%, and in
stage IIT 19% In the mitwal phase, the clinscal prcture often
1s that of benign adenoma Although w certam cases meticn
fous examiation may lead to suspscion of mahgnancy, more
often accurate diagnosis can be made only at operation

Preventnne ablation of thyroid adenomas 1s therefore rec-
ommended as the only way to prevent deaths from general
1zed cancer VWith early resection development of chmeal
cancer might have been avorded 1n 138 cases (59%) m which
gotter was present more than 5 years before malignant de-
generation occurred Since thyrowd cancer 15 more frequent
1 endenuc goiter regions, better prophylasis with odides
would reduce its mcidence

Small Cell Mahignant Lesions of Thyroxd Gland In a re-
view of all primary mahgnant neoplasms seen at the Mayo
Chme between 1929 and 1954, Alexander ] Walf Lewis B
Woolner and B Marden Blach® found 30 small cell malignant
lestons, of winch 18 were mahgnant Iy mphomas and 12 small
cell carcinomas The average age of the patients with mahg
nant lymphoma was 56 years and of those with small cell
carcinoma 53 5 years, women predominated

Unequnvocal struma Iy mphomatosa was present m 2 of 14
cases of mahgnant lymphoma 1 wluch sufficient tissue for
adeguate samphing was avalable Prognosis for mabgnant
Iymphoma was much better than for small cell carcinomas
With the former, 6 of 18 patients were alne and asympto-
matic + years or more after they were first treated In the
CATCIOMmR group, 1o patient suryived longer than 19 months

Apparent cure of lymphoma of the thy roid may oceur after
umlateral or bilateral thy rordectomy followed by radiothert
py It appears that surgical excision should always pe fol
lowed by irradiation Surgicnl treatment of mahgnant Iym-
phioma of the thyrord should be vigorous and should not be
abandoned despite local attachment to muscle or pentmche‘\l
and penesophageal tissue

(8} 7 (n Endocrinol 17 4560 Jacuary 1957
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Thyroid Tissue: 1. Lateral Ccryica! Thyroid
Follow-up Study of 39 Cases (24 in females), 1-
rage 7) after dingnostic operation, s reported by
gaard and Per Wetteland® (Umv, of Bergen).
ot for lateral cervical tumors, which hiad been
w weehs to several years, ranged from 22 to 89
ity, 33 of these lateral thy roid growths were pap-
re fothentar and 2 <howed undiffercutinted <mall
ma
es, subsequent thy roidectomy was performed, and
omolateral thy rond lobe contamed a primary carar-
toperatin e rountgen treatment was given in 10
10 5 Follow-up showed 5 deaths in this group
causes unrelted to thyrowd carcmoma. Two who
v mahgnant thyrowd disease Iined 18 and 26 years
rnostic biopey .Another patient is expected to die of
Aremoma
cases (10 of papillary thyroid tisste and 2 of undi-
«d small cell thyrowd carcmoma) climeal diagnosi~
d malignancy was made, but operation was impos-
refused by the patient Ten of these received roent-
rapy, 2 with additional 13, 2 refused all therapy. At
up, 4 were alne after 3-8 years Eight died from 6
- to 11 year< (average 3 years) after dingnostic opera-

2 of the 39 patients, thyroid carcinoma was not proved,
+hyrordectomy was refused Five recenved rrradiation,

he only treatment was extirpation of the lateral tumor
patients were all well 1-24 (average 9) y ears after diag-

of lateral aberrant thyrosid, although 5 display ed recur-
of enlarged lateral cervical nodes at follow-up Of the
mmors 1n this group, 10 were predomimantly papillary
oid, Z showed the structure of a follicular adenocarcino-
with polymorphin and infiltratnve growth One of these
removed from a man, aged 43, who recen ed postopera-
X-ray treatment he was symptom free 11 years later
¢ other was taken from a woman, aged 48, who was free

~ymptoms 6 years later without further treatment

Che authors believe these findings offer strong support for
¢ metastatic origm of lateral thyroid tumors A protracted

{9} Acta chir scandinat 111 431 441 1057
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course 1s no real contradiction, but a peculianity of papillary
thyroid carcinoma, the mahgnancy of which 1s often low
These tumors grow slowly, metastasize late and mainly to
the lateral cervical lymph nodes, where “lateral aberrant
thyroid tumors” are found Since lateral metastases may re-
main stationary for several years, the good results observed
n several cases do not exclude a metastatic origin Hemithy-
roidectomy with removal of all lateral tumors 1s strongly
advocated, whereas radical block dissections with removal
of the sternocleirdomastoid muscle seems unwarranted Post
operative irradiation or I'® treatment 1s advised Prognosts
1s good, even 1 recurrent cases

»{These carefully performed studies strongly support the now generally
accepted theory that so called lateral aberrant thyroid tumors represent
metastases from primary carcinoma of the thyroid gland —Ed ]

Cancer of Thyroid Gland in Children Donald T Ross!
(Los Angeles) performed thyroid operations i 1,000 pt
tients, of whom 14 were under age 18 Carcinomas were seent
in 7 of the young patients Preoperatie study should include
basal metabolism and protemn bound 1odine tests, chest and
bone < rays and radioactive 1odine uptahe estimation with
thyrograms If a filling defect 15 seen 1 the thyrogram, can
cer may be suspected, but other conditions such as cystic
areas thyroiditis or adenoma should be considered Any aret
of firmness or nodularity m the thyroid may suggest malig
nancy If a firm nodule can be palpated some distince from
the thyroid in any neck area, metastasis must be suspected

Radioactive 10dine should be given the day before surger)
and after surgery the thyroid tissue 1s mounted on shides and
exposed to a photographic film to obtain a radioactive auto
gram From this, the amount of uptake of radioactive 1odme
into the tumor tissue 1s estimated It 1s important to know if
the tumor absorbs 10dine when there 1s metastasis The paptl
lary type absorbs 1odine poorly Alveolar and muxed types
absorb 1t more readily Often when there 1s metastasis, 10d1n¢
1s not absorbed If there has been a total thyroidectomy an
all remaining thyroid tissue in the neck has been destroy ed
by radicactive 1odine, the best conditions are established for
mcreased actnity and absorption of more 10dine 1n any me
tastasis

Adequnte surgery 1s important for all thyroid cancer p2
tients The mimimum operation should be complete thy rowd-
(1) Surg Gynec & Obst 104 433-440 Apnil 1947
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cctomy, together with block dissection on the side of the neck
on which the eancer accurred, If the neck glands are positive
for metastasis, radical rescction is done on the opposite side.
Aungrioinvasion should not deter the surgeon from radical
surgery. The Iymph nodes and arcolar tissue between the two
carotid arteries down to the arch of the aorta are removed,
but the sternum is not split. The dissection is carried down
along the innominate and subclavian arteries so all the
glands from the upper mediastinum are removed. The esoph-
ageal chain of nodes which is often scen posterior to the re-
current laryngeal nerve is carefully dissected. The strap mus-
clesare removed.

Fallacy of Conventional Radical Neck Dissection for Papil-
lary Carcinoma of Thyroid is discussed by George Crile, Jr.2
(Cleveland Clinic). The most important primary zones of
metastases from papillary cancers are the centrally located
Iymph nodes of the superior mediastinum and the paratra-
cheal nodes behind the thyroid and along the trachea. The
jugular chain of lymph nodes is only a secondary zone of
metastasis. Lateral cervieal metastases from thyroid cancers
lie deep to the carotid as well as superficial to it and cannot be
resected en bloc without sacrifice of the carotid vessels. Pa-
tients with papillary cancer of the thyroid do not die from
uncontrolled lateral cervical metastases, but from invasion
of the trachea, esophagus and mediastinum by the primary
tumor and its centrally located metastases.

Published statistics indicate that the results of extensive
and carefully planned conservative operations are better
tha‘n those following conventional radical neck dissections.
This is probably because standard neck dissections neglect
the vital central zone of mediastinal and paratracheal me-
tastases. Further, the conservative approach does not lead to
dcfo.rmitics and dysfunctions as does and classic block dis-
section. Many papillary carcinomas of the thyroid are, like
endometriosis,- amenable to hormone control. Suppression
of thyroid-stimulating hormone by daily administration of

3 or 4 gr. of desiccated thyroid often results in regression of
the tumor.

- N .
[Tt is difficult to refute the arguments which Dr, Crile makes against

g% ::]aiﬁcal block dissection type of operation for carcinoma of the thyroid.

—_—
(2) Ann. Surg. 145:317.320, March, 1957.
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Injury to Recurrent Laryngeal Nerves during Thyroidecto-
my: Comparison between Results of Identification and Non-
identification in 1,022 Nerves Exposed to Risk. Preoperative
and postoperative laryngoscopy are necessary for a true rec-
ord of the rate of injury to the recurrent laryngeal nerve dur-
ing thyroidectomy. According to V. H. Riddell® (St.
George’s Hosp., London), this rate is- most accurately ex-
pressed by relating the number of nerves injured to the num-
ber exposed to risk. Paralysis of a vocal cord resulting from
such injury is not inevitably permanent; cases of complete
as well as partial paralysis may in time fully recover.

In this series 1,022 nerves were at risk. The nerve injury
rate following thyroidectomy showed a slight bias in favor
of identification, but this was not statistically significant.
There was no evidence that identification produced a'higher
injury rate than nonidentification. The surgeon operating on
the thyroid gland should arm himself and protect his patient
by visually identifying the recurrent laryngeal nerves until
he is familiar with their normal course and disposition.
Thereafter, deliberate identification may be discontinued ex-
cept in special cases.

Operative Parathyroid Arteriography for Location of
Parathyroid Tumor. R. E. Steiner, Russell Fraser and Ian
Aird* (Postgrad. Med. School, London) believe that opera-
tive discovery of a parathyroid tumor which lies at a distance
from the thyroid, especially in the superior mediastinum,
may be difficult. Arteriography was useful in locating the

parathyroid tumor in 1 case.

Woma* RN - - ‘mderwent neck exploration to
find the . tion, location of the parathy-
roid tumc of the thyroid gland failed to

reveal any nearby parathyroid tumor. Search in the areolar tisste
between the thyroid gland and the carotid sheath revealed no tumor,
nor - ST he
gro

wer A

inye K . )

taken. X-ray showed the right lateral lobe of the thyroid clearly out-
lined by the opaque material and below and rather lateral to it, the
outline of the parathyroid tumor (Fig. 9). The tumor was found in
the connective tissue of the neck below and lateral to the lateral thy-
roid lobe about 2 cm. from the lower border of the lobe.

T3y Lancet 2 638-641, Sept. 29, 1956
() Brt M ] 2300301, Aug 18 1956
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Fig 9 —Parathyrord aortography Needle outhines trunk of infenior thyrowd arters
T nght lobe of thyroid gland P, parathyroid tumor outhne (Courtesy of Steiner R
E,ctal Hut M J 2400401 "Aug 18 19:6)

Operative Exploration of Parathyroid Glands. When a di-
agnosis of hyperparathyroidism has been established the
parathy roid glands are explored Locating a parathyroid tu-
mor can be difficult because the tumor often 13 small and mas
lie at a distance from 1ts expected site Moreover, parathy-
roid tumors are sometimes multiple The operation requires
formal exposure of the whole area in which a tumor can he
This area 1s bounded above by the hyoid bone, below by the
arch of the aorta, laterally by the carotid sheaths, i front by
the fascia on the deep surface of the infrahyoid muscles and
behind by the prevertebral fascia The tumor may lie in rela-
tion to the thyroid gland, within the thyroid gland, in the
superior mediastmum or quite far laterally in the neck

L. Aird® (Univ of London) suggests the following pro
cedure for exploration of a parathyroid tumor

TecrN1c—Since finding the tumor often depends on detection,
during operation, of minor asymmetries i the operation field the p-
tient first 1s placed with strict svmmetry on the operating table The

(3) Lyon chir 52 242245 1956
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shoulders must he squarely, supported on a median pillow, and the
chin must point vertically torward A low collar incision 15 made
the skin told of the neck, extending from one sternoclerdomastord to
the other Skin flaps are raised up to the hyoid bone and down to the
sternal notch The sternohyoid and sternothyroid muscles are sep
arated 1n the mudline, and the fascia deep to the second of these layers
1s opened A finger 1s swept around on each side between the muscle
layers and the surfaces of the lateral lobes of the thyroid gland The
nfrahyoid muscles are divided high 1n the neck near their insertions
and turned back The thyroid bone 1s thus exposed, the operator
stands bach and inspects the operation area, noting any asymmetry
The lateral thyroid lobe on each side 1s mobilized by drviston of the
superior thyroid vessels, middle thyroxd vein and inferior thyroud
ven, which divide as they pass down over the trachea from the lateral
lobes and from the 1sthmus, sometimes a small tumor occurs among
these inferior vemns The upper border of the isthmus 1s defined by
division of the fascia that passes upward from the paramedial lobe to
the hyoid bone and the lower border of the 1sthmus 1s defined, too, so
the 1sthmus can be gently separated above and below from the
trachea 1n front of which it lies, sometimes a parathyroid tumor
may lie between trachea and isthmus The medial borders of the
lateral lobes are also defined so the upper pole of the gland on each
side may be withdrawn from contact with the larynx Stay sutures
are wmserted 1nto the lateral border of each lateral lobe, to retract the
lateral lobes forward, and 1f the carotid 1s rejected laterally at the
same time, the area in which the tumor lies 15 well seen

The inferior thyroid artery 1s exposed, first on one side and then
on the other, by tearing through the covering layer of fascia, and as
the lateral lobe 1s retracted by its stay suture, the branches of the
mferior thyroid artery are seen Also seen are the lateral border of
the esophagus and the groove between trachea and esophagus, with
the recurrent nerve The tumor often hies 1n relation to this nerve,
within the groove or even behind the esophagus Usually, by this
staged technic a tumor 1n the connective tissue of the nech will now
have been defected But sometimes a tumor lies i the substance of
the thyroid gland or alternatively, low 1n the supertor meduistinum
A parathyroid tumor within the substance of the thyrowd gland usu-
ally occasions some asymmetry of that gland, and asymmetry of this
Kind must be sought Even if thyroid asymmetry 1s found 1t ma‘)j’
not be sigmificant because a nodule 1n the lateral lobe of the thyrald
1s as likely to be a comncidental thyroid adenoma as a parathyrot
tumor

Another kind of asymmetry which should be sought and noted 18
asymmetry in the thyroid artertes Most parathyroid tumors derlvﬁ
their blood supply from one of the inferior thyroid arteries, thoug
occastonally they may be fed from the superior vessel The t’eedmlg
vessel, infertor or superior thyroid, 1s always visibly larger m ca
sber than 1ts fellow on the opposite side The asymmetrically larger
vessel 1. then closely inspected, sometimes from it a vessel
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ot quite substintial sze 1 seen posmg toward the tumor,
deseending nto the mewristinum st the tumor hies there 1t no
tumor his yet been tound, micrsor thyrowd areniography to outhine
the tumor 1s tmutrtihen Iuto the Lirger vesscd, 10 mm ot V%%
diodone 1 miyected  Phe artery meanwhile 15 supported tense on &
thread to occlude 1t gust proxunil to the necdie puncture  loward
the end of the mgection, an a=ray ts tihen ot neckh and upper chest.
Ihe ateral thyrowd done on the anjected side 18 outlined, 1t the
parathyrowd tumor bies bebund the lteral lobe, 1t may not show as a
separate shidow 1 here should be no ditiiculty, however, 1n detecting
the tumor with the ¢ye and hand  1f, however, the tumor hies m the
upper medistmum or m the nech separate from the thyrod glind,
1t 1s clearly outhned, when the radiologic site 1s hnown, there 15 no
difficulty m exposmng the tumor If a shdow 1s not seen after ar-
teriography of the artery on one side, arteriography 15 done on the
oppostte side When outhned, the tumor 15 easily found and enucle-
ated If it lies 1n the medinstinum, 1t can generally be delivered up
mto the nech by the finger Only exceptiomlly 15 3t necessiry to
dintde the sternum and cplore the superior medmstinum under
viston

Before medinstinotomn 1 undertahen, 1f a tumor 1s stll unde-
tected, the branches of the inferior thyrod arteries are dinvided
carefully, with respect to the recurrent laryngeal nerve, and the
groove Detween the trachen and the esophagus, a common tumor
site, 1s explored The retroesophageal space 1s explored also, the
finger bewng passed upward bcdund the esophagus to the pharynx
wd downward belund the esophagus to the norta, first on one
side and then on the other If a tumor still has not been found, first
one lateral lobe of the thyroid gland 1s resected and then the other
A small stump of thyroid tissue left on each side 1s adequate for
the patient’s thyroxin needs When removed, the lateral lobes are
ser1illy sectioned in case the tumor should hie within thyroid tissue
If a nodule 1s found in the thyroid glind, microscopic exammnation
1s made at once by frozen section to deternune whether the nodule
1s 2 parathyroid tumor or a concomutant and coincidental adenomn

1f after this techmic no tumor 15 found, the wound 15 closed and
the patient returned to bed for further nvestigation after collection
of biopsy material from a smtable bone If the sheleton has not been
affected, a small piece of bone m1y be removed from the sternum
or from the 1st or 2d nb If the sheleton 1s affected, material for
lgmpsy should be obtammed by ugh frequency drill from an affected

one

Successful Embryonic Parathyrord Tissue Transplant for
Treatment of Intractable Postoperative Parathyroid Tetany
15 reported by Henry L Rigdon and Walter R Mead®
(McLeod Infirm Florence,S C)

Woman, 29, had explosive onset of tetany about 24 hours after
bilateral subtotal thyroidectomy for thyrotoxicosis Response to 1n-

(6) Am Surgeon 22 1222 1224 December 1956
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travenous calcium gluconate was dramatic, but adminstration had
to be repeated every 8 hours until she could be stabilized by oral
calcium medication On discharge, 17 days after operation, tetany
was fairly well controlted

During the next 3 years, the patient was readmutted 11 times and
spent 363 days i the hospital because of frequent attacks of tet-
any Intolerance to oral medication, which caused nausea, vomting
and diarrhea, required intravenous glucose contaming calcum glu
conate and supplementary vitamins several times daily Laberal
use of parathyroid hormone provided little benefit The patient was
deteriorating rapidly, mentally and physically.

Finally, fetal parathyroid tissue, obtuned at a therapeutic abor
tion, was mmplanted under local anesthesia into the right rectus
muscle about 2 in below the umbilicus About 5 months later, the
patient’s clinical course began to improve slowly, but constantly
She ceased to have attacks of tetany, and finally all oral medication
was stopped, she was discharged about a month later Except for
a few munor episodes comnciding with acute infections she has been
almost asymptomatic for 2 years and 1s at present controlled on 13
gr caleum 3 times a day, taken orally She regained normal weight
appears healthy mentally and physically and 1s able to work rege
lar]

'Ij‘he authors believe they were extremely fortunate 1n get-
ting a take of the transplant by the method used Sterling’s
vascular anastomosis method, by which he obtamed 3 tahes,
15 believed to be the one of chotce, despite 1ts techmcal diffi
culties

Preliminary Experiences with Transplants of Cultured
Parathyroid Tissue in Hypoparathyroidism Roberta F ESI
camilla, Henry Kempe, Jackson Crane, Leon Goldman anc
Gilbert S Gordan® (Univ of California) on 14 occastons 1m
planted Inving parathyroid tissue 1 11 patients with surgical
hypoparathyroidism The implants were prepared by an
adaptation of Gillard’s method Fragments of fetal parathy
rotds and, subsequently, of parathyroid adenomas, I mm Of
less 1n diameter, were grown in tissue culture and gradually
adapted to recipient serum before the implant The number
of fragments implanted at each operation varied from 13 tl]’
80 The transplants of parathyroid adenoma tissue produced
results comparable to those obtamed with use of fetal tissu€

In I patient who had previously been extremely resxstanil
to antitetany therapy, a transplant of fetal tissue remame
functional for 9 10 months A second transplant of adenoma
tous tissue in the same patient has given partial relief fror:'
subjectine symptoms for 13 months Relef has persisted 19
“T(7) Ann Int Med 46 649 661 Apnl 1957
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months in another patient after transplant of adenomatous
tissue. In 6 others, implants gave only transient relief for 1-6
weeks. Implants in the others produced no improvement.

The evidence so far suggests that the success of viable
erafts depends on degree of inmmunologic response of the
host tissue to the transplant, It scems probable that the
antigen-antibody reaction in the recipient, which causes the
frequent rejection of transplanted tissue, will need to he
modified before successful implants can be predicted.

Status of Patients Following Homologous Transplanta-
tion of Thyroid and Parathyroid Glands. During 4 years,
Julian A. Sterling and Ralph Goldsmith* evaluated patients
with thyroid and parathyroid deficiencies. Three were given
donor gland tissue on four occasions. One patient has had no
symptoms for 44 months and another for 16 months. The
third was relieved of 'symptoms for 10 days and later for 6
weeks, but now requires much medication. Donor tissue was
taken from infants up to age 6 months. Transplantation was
accomplished by vascular anastomoses between the vascular
pedicles of the donor gland and vessels of the host. In 1 pa-
tient, direct implantation was done into muscle. Functioning
thyroid tissue was identified with radioactive iodine,
> [The 3 preceding reports indicate that transplantation of fetal thyroid
and parathyroid tissue may at times be attended by success. Successful
transplantation by the teclu)ic of Drs, Rigdon and Escamilla depends not
only on acceptance of the tissuc by the recipient, but also on the rapidity
with which a blood supply is established by ingrowth of capillaries. For this
reason it would appear that the technic reported by Drs. Sterling and Gold-
smith is the more desirable one, as the blood supply to the transplant is
established at the time of operation. With the latter technic, another trans-
plant has recently been performed by Dr. George Jordan on our service,

}v‘rﬁchE;:jp})cars to be successint on the basis of clinical and metabolic stud-
1¢8.—. .

THE BREAST

Cystic Disease of Breast. Daniel J. Pessagno® (Univ. of
Maryland) believes it can be said with reasonable assurance
that breast cancer for the most part occurs in a breast which
is the seat of cystic disease and arises as such in the prolifera-
tive changes associated with cystic disease. A statistical
study was made of 297 cases of carcinoma and 248 of cystic

(8) T, Albert Emstein ML Center 4-133-135, Septembe:
(9) Am. Surgeon 23 65.72, January, 1957, oo 1956
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disease of the breast. Included as cystic disease were cysts—
solitary or multiple—hyaline stroma, cystic diatation of
duets and acinr and mntraductal and intracystic papiliomas
Of the 297 cases of carcinoma, 194 were designated as arising
from duct epithelium.

Sunple mastectomy was done in 115 of the 248 cases of
cystic disease, no operation in 25 and 195 conservative excr-
sions 11 the other 108 In 13 (129%) of the last, carcinoma later
developed, 8 occurning in breasts, the seat of solitary or multi-
ple cysts, and 5 1n lesions stated to be intraductal papillomas
Bilateral lesions were found in 26 of the 248 cases Of the
297 cases of carcinoma, 90% were associated with cystic dis-
ease. In 10 (3%), conservative excisions for cystic disease
had been done an average of 6 years before radical mastec-
tomy ; the shortest time was 2 months, the Jongest 20 years
Twelve patients had refused surgery when first seen or had
been told 1t was unnecessary.

In soltary cysts, demounstrated by clinical a:\ammati.ou,
the proper procedure depends on several factors, meluding
the age and wishes of the patient, If Jocal excision 1s to be
done, stsict postoperative observation is indicated In pa-
tients over age 40, simple mastectomy is the procedure of
chowce I the disease is focalized and the patient 1s under 40
and desirous of keepimg the breast, local exciston 15 done. If
another cyst follows, simple masteciomy should be advised
or radical mastectomy if cancer 15 demonstrated Women
over age 40 with bloody discharge from the nipple, with or
without palpable tumor, should have simple mastectomy
since lesions are usually multiple and prone to malignant de-
generauon If cancer 1s found, a radical procedure may be
done If multiple papillomas are demonstrated, simple mas-
tectomy 1 the procedure of choice at any age Delay 1 proper

therapy results in loss of hfe Aspiration is not an effictent of
safe treatment for cystic disease of the breast, nor 1s aspura~
tion and centrifuging of the asprrated flnd an adequate meth-
od of diagnoss Such management should be discouraged

» {Wiile there 1s some evidence to mdicate that the merdence of cancer of
the breast 3s somew hat lugher 10 pattents with a background of cystic dss-
ease, Dr P ’s sweeptng concli that st “can be 1n direct etiologtc
association with cancer does not seem to be sustified by available evidence
His advocacy of simple mastectomy as the procedure of choice i patents
over 40 years of age 1 equally unwasranted ~—Ed |
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Scrous and Scerosangncous Discharge from Male Nipple.
Norman Treves, Guy I Robbins and William L. Amoroso
Jr1 (Mem'l Center for Cancer, New Yorh) analyzed 30 cases
of mpple discharge m the male observed at Memorial Hospi-
tal and 42 collected from the Iiterature with special reference
to the sigmificance of mpple discharge as a symptom of carci-
noma Nipple discharge occurred m 137% of all male pa-
tients with mahgnant lestons i the hospital and in 2 1% of
those with bemign lestons Their average age was 57 4 years

\rerage age of patients n the collected series was 56 years
I'lis s wathimn the general age range frequently reported

Average duration of symptoms before the patient sought
treatment at the hospital was 269 months and median dura-
tion 12 months, compared with a median duration of 9
months for the total male breast cancer series 1in the same
hospital Average duration of sy mptoms in patients with be-
mign lesions was almost the same as i patients with mahg-
nant tumors, but mean duration was considerably shorter—
7 months There was also much greater varation between
duration of symptoms before treatment of indiv1dual patrents
who had bemign lesions The size of the mahignant tumors
was somew hat smaller in the hospital patients

The type of discharge was sanguineous or serosanguine-
ous 1n 75% of the collected series and 1n 82 2% of the hospital
series with malignant lestons In pattents with bemgn tu-
mors, the discharge was predomantly, but not exclusively,
nonsanguineous Discharge was an imtial or an early symp-
tom assocrated with other early symptoms in about 78% of
all the cases and was a more frequent early observation than
tumor, whrch was second n frequency as an early finding In
the bemign tumor groups, discharge was somew hat less com-

mon as an early or imtial symptom

Duct lesions and papillomas predominated notably among
patients with mipple discharge The frequency of papillomas

15 1n striking contrast to their rarity mn the total hospital male
breast cancer sertes Papillomas are closely associated with
sangumeous discharge n patients with both bemgn and
malignant breast lesions The prognosis of patients with
bleeding mipple associated with mahgnant lesions seems
shightly poorer than n the total male breast cancer group

) AMA Arch Surg 73 319320 August 1956
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Nipple discharge 1n the male especially when sanguineous
1s to a stithing extent associated with malignant tumors of
the breast though 1t also occurs m patients with bemgn le
sions While there are statistical differences between symp
toms of benign and malignant lesions there are no certam
climcal criteria to distinguish one type of lesion from the
other Nipple discharge in the male should be considered
suggestive of cancer until it 1s proved otherwise

Management of Intraductal Papilloma Its Relationship to
Cancer of Breast 1s discussed by Martin A Howard and Mil
lard S Rosenblatt® (Portland Ore) Intraductal papillary
tumors are proliferations of duct epithelsum which project
outward nto a dilated lumen from 1 or more areas A serous
or bloody discharge 1s usually the symptom first noted The
bleeding 1s often produced by 1njury to the papilloma, preces
of 1t break off mside the duct 1nd the serous or bloody dis
charge carries 1t along the duct to the mpple Differentiation
between papillary carcmoma and mtraductal papilloma 1s
readily made micro and macroscopically

The authors report on 159 mstances of intraductal papil
foma, 1in 105 1t was associated with other benign pathologic
conditions Papillomas plus circinoma with metastasis oc
curred in 2 patients, papillomas plus circinoma without me
tastasis in 16 Papillomas were single m 22 and multiple m 4
Only 1 patient’s condition was diagnosed as carcmnoma it
situ m the ntraductal papilloma Maun clinical symptoms
were masses mpple discharge tenderness and mpple de
fornuty  Since carcinoma occurs <o infrequently with ntra
ductal papilloma segmental resection of the invols ed portiont
of the breast with the offending duct 1s the procedure of
choice

Pagets Disease of Nipple Clinical Review of 27 Cases
Percy Helman and Murray hliman® (London) did follow up
studies on 27 women aged 31 75 with proved Paget s disease
of the mpple The right breast was imolved in 15 patients In
no mstince was the lesion bilnteral Lczema or superﬁcl'\l
ulcerntion of the mpple only was present 1n 15 patients €c”
zema ind a palpable lump 1n 11 and a palpable lump of 2
months durition with no obvious shin changes m 1 he
leston 1lw Ay~ involy ed the mipple and areola and often spread

(2) Am.J Surg 92 142 150 Aungust 196
(3} Rrt'] Surg 43 431 488 “March 1956
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1o the shin of the broast tissuc In no mstance was blood-
«tuned diseharge from the mpple duct recorded The cezema
not only perstoted, but also sometines recurred after periods
of normal appearance
‘T here was no redation baween duration of <y mptoms and
survival time
I he prognosi followmg trcatment of patients who had
Pagat's disease of the mpple without a paipable brewst Tump
was umformly good W lien Paget’s diseasc was accompanied
by a palpable breast lump, prognosis was uniformly bad
Nipple lewions m many mstances may apparently heal but
Inter they mvanably break downand recur
Carcinoma of Breast. Analysis of Factors Affecting Prog-
nosss, Not Resulting from Treatment W " Wassinh! (Am-
sterdaum) review ed 658 breast cancers treated (radically or
pulintively) or observed m the haspital of the Netherlands
Cancer Institute from 1931 to 1945 No patient was lost sight
of Defimte correlation was found between the length of waint-
g time, s1ze of tumor, stage and survnal ttme Gradual im-
provement of the chinical matenial could be shown Inopera-
ble cases and stages with bad prognosis decreased m favor of
cases with better prognosis, treatment remammng un-
changed Among opcrable cases, those without metastases in
the axiliary Iymph nodes on microscopic exammation n-
creased, among those show g metastases, the percentage of
the group with “hmted” extension mcereased This favorable
trend 1s probably due to the average shortening of wasting
time of breast cincer patients i the Netherlands, followng
greater alertness and willimgness to seek medical help
Study of chimical material should always be mtegral, mop-
erable cases bemng 1s valuable as operable cases, since they
complement each other Lspecially m cancer of the breast,
observation time should be extended to 10 15 years The ay-
erage results achiieved m a grven area or country can seldom
be obtamned by using the patients of a special hospital, as thus
1s not representatnine selection being unavoidable
Breast Cancer Influence of Treatment That Fails to Cure
1s discussed by Vincent P Collins® (Baylor Unn ) Studying
507 patients treated by radical mastectomy who were not
cured, Collins found that n 134, the first recurrence was

{4) Arch chir neerl 8 796312 1956
(S) Cancer 9 1177 1181 “ov De~ 195
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the operative site 1 109 on the chest wall and 1n 25 n the
axilla Whether or not there were other distant metastases
primary treatment failed to eradicate the disease 1n the
treated area in 25% This generally agreed with the results of
several authors, mdicating a local recurrence rate for all cases
of approximately 25% Vhen disease was confined to the
breast, incidence of local recurrence fell to less than 105

In 79 patients the first sign of recurrence was mn the supra
clavicular lymph nodes Surgical and autopsy data indicated
that the imternal mammary lymph nodes were imnvolved
grossly or microscopically with comparatiy e frequency First
metastases i distant sites were observed 1 373 of the pa
tients In this group, distant metastases probably occurred
before treatment, and outcome of the disease could not be mn
fluenced by local therapy

Of 425 patients with carcinoma of the breast followed to
death, the commonest terminal condition was mamtion with
disseminated metastases Pulmonary metastases and pleural
effusion with pulmonary msufficiency and pneumonta seemed
most directly related to death In this group, 60% showed no
recurrence at the primary site after radical mastectomy This
was direct evidence of the effectn eness of this operation

It 1s felt that the primary treatment of breast cancer
whether surgical or radiologic, exerts 1ts effect in the area to
which 1t 1s applied Local control or eradication of cancer
1n the primary treatment area may not effect cure or mflu
ence surinal, but fulure of local control means failure to
cure Cure rates and suninval rates indicate only that,
throughout the world about 40% of breast cancers esther
grow focalfy and can be completely remoied or grow so
slowly that more than 5 jears are required for recurrence
toappear

Treatment of Operable Cancer of Breast David Lyall®
(New Yorh Unn -Bellevue Med Center) advocates radical
mastectomy as early as possible The cancer field must be
Lept imiolate Dissection must be gentle, thorough and
sharp and the wound must not be contamnated by cells ib
erated during biopsy Since the upper outer quadrant of the
breast 1s the most frequent site for carcinoma, the ailfa1s the
site of primary metastasis m well over half of breast tumors
TT(6) Surz Gynec & Olst 103 318 37° Scptember 1956
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scen n the operable stage Postoperatne srradintion 1s rec-
ommended to the anterior mediastal and supraclwicular
Iy mph nodes through 2 portals in sclected cases. This treat-
ment 15 begun as soon as the wound h1s healed m middle half
cancers, lateral half cancers where the asillary nodes are in-
volved, inflammatory cancers and those complicating preg-
naney or lactation ‘This radiation 1s probably rarely cura-
tive, but 1t slows tumor regrowth by loching viable cells in
fibrous tissue and by obliterating lymphatic channels The
operatine area 1s not primarnly irradited, smce this proce-
dure 15 unnecessary and potentsally harmful If good cancer
technie ts followed, wncudence of local shin recurrence should
be about 6%, not enough to recommend the procedure Sur-
gical castration 1s advised in women who are actively men-
stroating However, this 1s done with restrant and with the
feching that the procedure 1s merely palhative, that it does
not alter the final result of cancer persists, but that 1t does
slow down tumor regrowth and gnes the physioan more
Iatitude for other hormone therapy in terminal stages of the
disease
Biopsy of Breast Followed by Delayed Radical Mastec-
tomy 1s discussed by L Harnis Pierce, O Theron Clagett,
John R McDonald and Robert P Gage” (Mayo Chnic and
Found ) Among 650 patients on whom mastectomy was per-
formed at the Clintc during 1947 and 1948 were 104 who had
undergone biopsy at an appreciable interval before mastec-
tomy, 96 of whom made up the biopsy study group, 554 pa-
tients constituted the control group There 95 women and 1
man, with an ayerage age of 48 2 years
The types of biopsy were mcisional (39), punch (1), Vim-
Silverman needle (1) and excistonal (55) Definitive surgical
treatment was performed mn 2 weeks or less after the mitial
biopsy n 34 4%, 1n 1 month or less 11 76% and mn 6 months
or less 1n 896% FLighty-three patients had adenocarcinoma
10 comedocarcinoma and 3 Paget’s disease Aallary nodal
metastasts occurred m 4489% of the patients at tume of
operation
The over-all 5 year sur\nal rate 1s 61 1% for-the biops,
group and 60 1% for the control group The rate 1s only 47 5%
for patients who had ncistonal biopsy, compared with 70 9%
(7) Surg Gymec & Obst 103 559 564 November 1956
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for those who had excistonal biopsy Of patients delaying de-
finitive treatment up to 6 months, 65 1% were alive 5 or more
years after mastectomy

™ [It 1s possible that the difference in survival rates between the group
having mncisional biopsy as compared to the group having excisional biopsy
15 predicated more on the nature of the lesion than on the surgcal proce
dure It appears likely that excisional biopsy would most often be per-
formed for small localized lesions —Ed ]

Cancer of Breast: Surgeon’s Dilemma 1s discussed by
George Crile, Jr® No proof 1s yet available that results of
radical mastectomy are better than results of simple mastec-
tomy or that the course of breast cancer 1s influenced by any
form of surgery So little 1s known about the ways of cancers
and the complex relationships of tumors to their hosts that
theoretic considerations based on the traditional concept of
the spread of cancers are of hittle value

MecWhirter subjected more than a million people to a care-
ful clmical experiment All persons with breast cancer m
this group were cluded, regardless of how they had been
treated or whether they had not received treatment The
study suggests that in some nstances radical mastectomy
may shorten the survnal period Inall operable stages of the
disease, McWhirter found that results of simple mastectomy
were superior to those of radical mastectomy Furthermore,
x-ray therapy given after radical mastectomy reduced the
mcidence of local recurrence, but made no significant change
m survival rates However, when treatment was changed
from radical to simple mastectomy, with irradiation grien
m both instances, the survival rates at 5 years and at 10
years after operation were increased by more than 10% Me-
Whirter believes that by not dissecting the axilla, dissemi-
nation of disease 1s avorded and survival rate increased

Others has e suggested taking bropsy specimens of med1as-
tmal and supraclavicular lymph nodes before performmg 2
radical mastectomy and advised that when the supraclavicu-
lar Iymph nodes are involy ed treatment should be solely by
srradiation Results with this method are reported to be ex-
cellent, because surgery 1s not done on the types of cancer
that an operation 1s apt to spread Evidence 1s mounting that
the regioral lymph nodes, even when mmvolved by cancer,
may act mote often as a barrter to further spread than as a

(R) Cleveland Chn Quare 23 179 185, July, 1956
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source of dissetmnation. Thus, to draw an analogy between
the role of the Iy mph node in infection and in cancer seem«
appropriate Ina hand infection, the aniliary nodes are viewed
asa barrier to <y stemie spread The local leston is treated and
the natural resistanee of the body counted on to overcome the
bacteremia and lymph node mvolvement, Exciston of in-
feeted tymph nodes would spread the disease. Yet, in grade
IV cancers, when blood vessels and lymphatics are filled
with tumor cells, many surgeons feel 1t 15 necessary to excisc
the lymphatic barrier.

Lack of attachment to surroundmg cells and ability to
migrate by amebord movement causes nugration and exfo-
hation of cancer cells mto the streams of body fluids Spread
of the cancer, therefore, depends much more on resistance
of the host aud abihity of the airculating cells to implant and
to grow than on the ty peof surgical treatment,

The principle of local excision or destruction of a cancer
within the Iy mph node barrier has been used for many years
m treatment of cancers of the hp, shin and mouth, wherc
treatment of chmcally unimvolved lymph nodes often 1s de-
ferred until the course of the disease has been evaluated
Survnal rate followmng simultaneous dissection of the pri-
mary mclatoma and palpable Iy mph node metastases is al-
most ml, yet nearly one-half of the patients have been re-
portcd to survive more than 5 ycars when the primary lesion
1s first removed and mvolved nodes are resected later It ss
more nmportant to determme early wliclh lesions are adapted
to surgery than to operate early and as widely as possible

In chmecal stage IT cancers with palpable axillary nodes,
if the history 1s short, treatment 1s simple mastectomy and 1r-
radiation by the McWhirter techmic If the primary tumor
has been present a year or more or 1s in the upper outer
quadrant and 1f palpable nodes are few and movable, radical
mastectomy 1s performed

Since evidence shows that irradiation can do harm as well
as good, Crile believes that 1t should not be apphed prophy-
lactically as a routine measure Even endocrine therapy 1s
not without danger Adrenalectomy has been shown to stim-
ulate growth of breast cancer, as has administration of an-
drogens Lyen oophorectomy 1s not free from this danger and
should not he applied indiscriminately Some young women
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have breast cancers that depend not on estrogens but rather
on the growth or on the mammotropic hormones of the p1-
tuitary, which may be cross-stimulated by oophorectomy
Except for removal of the pituitary, there are no operations,
technics of irradiation or treatments with sex hormones that
are free from the risk of accelerating the growth of breast
cancer Until a better understanding of the factors that con-
trol the spread ot cancer 1s developed, therapeutic generaliza
tions should be avorded and treatment should be based on
the biologic behavior and response to treatment of the m
dividual cancer

» [At the present time there are two divergent trends in treatment of
cancer of the breast The first, exemplified by the studies of McWhrter, 15
toward limitation of the extent of the surgical procedure and mcreased
utilizatron of irradiat on therapy, while the other, exemplified by the reports
of Dr Wangensteen 1s toward a more radical and extensive surgical
procedure This problem 1s not yet solved and final oprarons cannot be ren
dered It 1s possib e that the combination of surgery aid a chemotherapeu
tic agent may prove valuable in the future Each new report should be
critically evaluated The evidence to date 1s sufficient to raise questions
concerming the selection of patients for radical mastectomy, but at present
1t would appear that standard radical mastectomy combined with 1rradia
ti01 “]/hen axillary nodes are involved remams the treatment of choice

Treatment of Cancer of Breast Local Mastectomy or Rad-
1cal Operation> F Froehlich® (Strasbourg) notes that
though most surgeons follow the rule that cancer of the
breast must be treated by radical operation with or without
x-rays, depending on 1ts stage, others have been struck by
the unexpected survival, as long or longer, of patients who
had mimimal operations, e g , merely biopsy

More and more good results are being reported with less
radical operations 1 tumors classified as operable A patient
with cancer of the breast accompanied by axillary metastases
has despite an extenstve operation, a mmmal chance of
living 5 years It seems preferable to subject advanced cases
to radiotherapy and confine surgical treatment to simple re-
moval of the tumor

Froehlich performed simple mastectomy 1n 55 cases Asa
rule, the maximum size of the tumor was that of a mandarmn
orange the tumor was adherent to the skin, but relaty ely
free i the deep plane All patients had postoperative irradi-
ation, except a few who refused Resections were made elec-
trosurgically outside the limits of the tumor No cancerous

{9) Lyon chir 52 179 186 1956
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tissue was found histologically at the surface of any sections
There w ere no comphications follow ing operation

Radiotherapy admimstered after 3 wechs conststed of 3,000
r to both subclavicular and anallary ficlds and tangential ra-
diation to the breast, 2,000-3,000 r Daily dose was 250 r to
cach of 2 fields Course of treatment was 1 month to 6 weeks

Of 31 patients operated on over 5 years ago, 7 are dead,
2 of these survined 3 years and 2 for 5 years One patient, 5
years after operation, had a local recurrence which was easily
removed Hence, 24 of 31 patients are Iining 5-9 years after
simple mastectomy These results, which agree with those
of much Inrger series, e g, McWlarter's, encourage extension
of the mdications for local mastectomy

Treatment of Carcinoma of Breast 1= discussed by Robert
\cWhirter! (Royal Infirm, Edinburgh) In every published
series of cases in which radical mastectomy 1s used theres a
striking fall 1in survival rate when the axillary nodes are -
volved The eplanation for this decrease 1s that either the
supraclavicular or the mternal mammary nodes may be in-
volved 11 60% of cases with axillary myvolvement The cause
of the lugh failure rate in the conventional radical operation
15 thus obvious, because when spread has occurred to the
awilla the operation must fail mn at least 60% of cases To
get better results, treatment—either surgical removal or 1r-
radration—must be extended to the supracltvicular and -
ternal mammary nodes

In Edinburgh the following approach 1s used In operable
breast cancer, the breast 1s removed by simple mastectomy,
and about 10 days later irradiation of the supraclasicular, m-
ternal mammary and axillary regions 1s started, not less than
3,750 r bemg given m 3 weeks LCdemn of the arm 1s uncom-
mon However, this procedure 1s contraindicated mn stout
patients in whom 1t 1s impossible to deliver an adequnte dose
of \-rays to the axillary lymph nodes, 1n gross peripheral
vascular disease of the upper Iimb, when axallary tail of the
breast 1s involved and the primary tumor 1s m continuity
with mobile awiilary nodes, and 1n the elderly patients and
patients incapacitated by mtercurrent disease With this ap-
proach, erude 5- and 10 year survival rates of 58% and 39%
have been obtaned

Patients with fixed aullary nodes or palpable supraclavicu-

(1) TnshJ M Sc pp 475483 November 1956



[ 14 GENERAL SURGERY

ar nodes maj still have the breast removed surgically, fol
owed by a full course of radiotherapy Chance of cure thus
an be offered to far more patients than 1s possible by radical
nastectomy

McWharter believes that radiotherapy will, 1n the presence
of less gross involyement of the lymph nodes, 1 e 1n operable
yatients provide results at least comparable to those obtamed
»y surgical dissection

Parasternal Dissection in Radical Mastectomies with
Follow-up Study Mammary carcinoma may metastasize by
he parasternal route, but this has been considered rare sec
ndary to other metastases and occurring late T Tobiassen
B Sgrensen and £ Hasner® (Copenhagen) find that part
ternal invasion 1s common, especially when the tumor 1s
ocalized 1n the medial part of the breast, and especially
where other nodes are imnvaded Parasternal metastases are
.een m cases of early 1y mphatic spread and may be seen be
fore 1 aston of other nodes This means that the parasternil
oute 1s mvaded 1 many patients ordinanly treated with
classic radical mastectomy

The authors revtew ed results of two series of mastectomies
The first was treated with mastectomy mcluding parasternal
dissection the second with radical mastectomy, mcluding
supraclavicular and parasternal dissection In the second se
ries parasternal nodes were not so grave prognostically 1§
in the first Results 1n the second series were better than m
the first This was probably due to the supraclavicular dis
section and more efficient parasternal dissection

Another Look at Superradical Operation for Breast Can
cer In 1948 Owen H Wangensteen? (Univ of Mimnesota)
tried an extension of the usual operation through the 1st rb
and the clvicle to encompass more regional lymph nodes 1
each direction exposing the area so as to perform a supra
clwvicular cervieal and upper anterior mediastinal dissection
together with excision of the homolateral internal mammary
chain of lymph nodes as well as the conventional radieal
mastectomy

Resultant respiratory difficultres and deformuty and the
advanced age of some of the patients contributed to the au

(2) Actachir scand nav 111 456-464 1956
€3) Surgery 41 857 861 Masy 1957
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thor's changing to a 2-stage procedure for the extended op-
eration In the first stage, the usual Halsted operation was
done, combmed frequently with exasion of a segment of the
Ist b Four to 6 weeks later the supraclavicular, mternal
mammary and mediastinal dissections were performed But
the 2-stage proccdure has obvious disadvantages, and the
scarch contmued for an acceptable manner of performing
1 I-stage operation

Dr Wangensteen's present operation consists of a sigle
long abhique to transyverse meision begmmng heneath the
astlln and estending <hghtly downward, crossing the mid-
lIine, with clliptical sacrifice of shin over the breast and neo-
plasm (this prechudes contracture which delimits motion in
arm) The conventronnl Halsted operation 1s first done Wiade
undereutting of the shin flaps permits ready access to the
ncek and exposes the enstform cartilage m the epigastrium
‘T he sternocladomastoid muscle 1s cut free from the clavicle,
and the sternal end of the clwvicle 1s disarticulted, permat-
tng the clavicle to be swung outward and up or down as
rcquired, and ehmmating any subsequent deformity The en-
tire sternum 1s then spht in 1ts midhine and the attachment
of the scalenus anticus tendon to the first rib 1s cut free

The advantages are that (1) 1t 1s a 1-stage procedure, (2)
an oblique to transiverse incision eliminates the hazard of
necrosts at the lower margin of the medial shin flap, and
(3) complete sphtting of the sternum provides only 2 bony
segments which need to be rewrred This msures a stable,
bony thorax and precludes respiratory embarrassment This
technic persits excision of the internal mammary 1y mph node
chun throughout 1ts entire length, including also the node
not mfrequently the seat of metastatic cancer at the origin of
theinternal mammarv artery from the subclavian artery

The operation 1s performed as 4 dissections with 4 exci-
sions (1) breast and axillary contents, (2) mternal mam-
mary artery and vemn accompanymng Iymph node chamn, (3)
upper mediastinl dissection removing portion of thymus
and the fat and lymph node-bearing tissue adjacent to the
mnominate vems and (4) low supraclavicnlar neck dissec
tion removing Iymph node bearing tissue under the omohy
o1d muscle with cleiring of the internal jugular vemn and the
site of confluence of jugular, subclavian and mnomnate
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lar nodes may still have the breast removed surgically, fol-
lowed by a full course of radiotherapy Chance of cure thus
can be offered to far more patients than 1s possible by radical
mastectomy -

McWhirter believes that radiotherapy will, 1n the presence
of less gross mvolvement of the lymph nodes, 1 € 1n operable
patients provide results at least comparable to those obtamed
by surgical dissection

Parasternal Dissection i Radical Mastectormes with
Follow-up Study Mammary carcinoma may metastasize by
the parasternal route, but this has been considered rare, sec
ondary to other metastases and occurring late T Tobiassen,
B Sgrensen and E Hasner? (Copenhagen) find that para
sternal mvasion 1s common, especially when the tumor 1s
localized in the medial part of the breast, and especially
where other nodes are invaded Parasternal metastases are
seen 1n cases of early lymphatic spread and may be seen be
fore 1nvasion of other nodes This means that the parasternil
route 1s mvaded 1 many patients ordmarly treated with
classic radical mastectomy

The authors review ed results of two series of mastectomies
The first was treated with mastectomy including parasternl
dissection, the second with radical mastectomy, mcluding
supraclayicular and parasternal dissection In the second se
ries, parasternal nodes were not so grave prognostically 18
mn the first Results 1n the second series were better than i
the first This was probably due to the supraclavicular dis-
section and more efficient parasternal dissection

Another Look at Superradical Operation for Breast Can-
cer. In 1948 Owen H Wangensteen? (Univ of Minnesota)
tried an extension of the usual operation through the 1st rib
and the clavicle to encompass more regional lymph nodes m
each direction, exposing the area so as to perform a supra
clavicular cervical and upper antertor mediastinal dissection
together with excision of the homolateral internal mammary
cham of lymph nodes as well as the conventional radical
mastectomy

Resultant respiratory difficulties and deformity and the
advanced age of some of the patients contributed to the at

() Actachir scandinav 111 456 464 1956
(3) Surgery 41 857 861 May 1957
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thor's changing to a 2-stage procedure for the txtended op-
eration In the first stage, the usual Halsted operation was
done, combined frequently with excision of a segment of the
1t rib Four to 6 weeks later the supraclavicular, mternal
mammary and mediastinal dissections were performed But
the 2-stage procedure has obvious disadvantages, and the
«arch contimued for an acceptable mamner of performing
a I-stage operation

Dr. Wangensteen's present operation consists of a single
long obhque to transverse masion begmmng beneath the
asllh and estending shghtly downward, crossing the mud-
e, with elliptical sacrifice of shin over the breast and neo-
plasm (this precludes contracture which delinnts motion in
arm) The com entional Halsted operation is first done Wide
undercutting of the shin flaps permits rcady access to the
neck and exposes the ensiform cartilage in the epigastrium
The sternoclerdomastoid muscle 1s cut free from the clavicle,
and the sternal end of the clavicle is disarticulated, permit-
tng the clavicle to be swung outward and up or down as
required, and ehmmatig any subsequent deformity. The en-
tire sternum 1s then sphit mn 1ts mudline and the attachment
of the scalenus anticus tendon to the first rib s cut free

The advantages are that (1) 1t 1s a I-stage procedure, (2)
an oblique to transverse mcision eliminates the hazard of
necrosis at the lower margin of the medial shin flap, and
(3) complete sphitting of the sternumn provides only 2 bomny
segments which need to be rewired This nsures a stable,
bony thorax and precludes respiratory embarrassment This
technic permits excision of the internal mammary by mph node
chamn throughout 1ts entire length, mcluding also the node
not infrequently the seat of metastatic cancer at the origin of
the internal mammary artery from the subclavian artery

The operation 1s performed as 4 dissections with 4 evci~
sions (1) breast and aillary contents, (2) mternal mam-
mary artery and vemn accompanying lymph node chan, 3)
upper mediastinal dissection removing portion of thymus
and the fat and lymph node-bearing tissue adjacent to the
muominate vens and (4) low supraclavicular neck dissec-
tion removing lymph node-bearmg tissue under the omohy-
o01d muscle with clearing of the internal jugular ven and the
site of confluence of jugular, subclavian and mnominate
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veins Use of postoperative roentgen therapy 1s advisable

In the authot’s clinic this operation 1s done now 1n all me
dral malignant lestons of the breast and in all patrents with
axillary metastases at time of operation, 1ts risk bemng es
sentially that of the Halsted operation

Critical Analysts of Palliation Produced by Adrenalectomy
in Metastatic Cancer of Female Breast. Charles P Perha
Sydney Kofman, Devanaboyma Nagamani and Samuel G
Taylor* (Chicago) report that of 58 patients with metastatic
cancer of the breast, 8 died 1n the immediate postoperative
period, extensive metastatic pleuropulmonary involvement
caused death m 5, 2 died of hepatic msufficiency secondary
to metastatic disease and 1 from postoperative hemorrhage
In the other 50 patients worthwhile palhation was obtamed
1 13 (26%) 3 showed objective regression due to the proce
dure but worthwhile palliation did not occur Menstrual age
and response to adrenalectomy could not be correlated No
accurate estimation of prognosis could be obtained by com
paring results of previous therapy with those after
adrenalectomy

Osseous metastases 11 mammary carcinoma are predom-
mantly osteolytic, but a lesion may not be demonstrable
until 40% of the bone has been destroyed The x ray manifes
tations of remneralization of osteolytic lesions are poorly
understood, some authors feel they are of little value as 10
objectrve criterion In analysis of serial chest films other
pathologic conditions such as perifocal exudatine changes
pneumomtis or atelectasis may be mterpreted as neoplastic
lesions and their clearing wrongly attributed to a regression
of carcinomatous metastasts Gross shrinkage of soft tissue
metastases, Iy mph nodes and re epithelization are often dra
matic and are taken as convincng evidence of the efficiency
of therapy But, although they are uncommon and unsup
ported by good control studies spontaneous regressions are
known to occur and the observed chinges may be due to
hibition of secondary inflammatory changes or to effects ot
the stromal component of the lesion Other factors such as
secondary nfection or delayed healing, are of some 1mpor
tance m pathogenesis of rampant ulcerative lesions and must
be considered m analyzing results of adrenalectomy Thus
evaluation of objective regression of metastatic breast tu-

(4} Ann Int Med 45 989 1000 Decenber 1956
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mor 1s difficult, and conclusions may prove to be erroncous

Adrenalectomy and Hypophysectomy for Advanced Can-
cer of Breast: Comparative Study. I'or the past 3 years adre-
nalectomy or hypophyscctomy has been considered for all
patients with advanced breast cancer in whom the possibili-
ties of direct surgery, irradiation and hormone therapy were
elinusted Results i 60 patients are reviewed by H J. B.
Athms, M A Talconer, ] L Haywardand K S MacLean®
(Guy's Hosp , Loudon)

Both operations increase certam hazards Mamtenance
therapy must be carefully supervised and the closest co-
operation demanded between hospital and practitioner. In
hy pophy sectomtes, serum cholesterol i1s estimated at inter-
vals to assess thyroid function Llectrolyte studies are done
m patients m whom meiprent adrenal deficiency 1s suspected
climically The standard cortisone dose 1s 25 mg twice daily
orally, with substantial increases at the time of acute infec-
tion or accident An implant of 300 mg deoxycortone ace-
tate before discharge from the hospital usually presvents min-
eral imbalance

To munimize the possthility of epileptic fits, all patients
with hypophysectomies recened 30 mg phenobarbitone
twice daily for a year Diabetes msipidus usually developed
within a week of the hypophysectomy and cleared sponta-
neously between the 4th and 11th months Satisfactory con-
trol was usually obtained by msufflation of posterior pitut
tary snuff 1-3 times daily

Thirty patients submutted to each of the operations Those
wath by pophysectomy bived an 2 erage of 4 months longer
than those with adrenalectomy The longest survival after
hypophysectomy was a year longer than the longest survival
after adrenalectom) These findings suggest that 1f ablation
of endocrine tissue 1s mdicated 1 a patient with advanced
breast cancer, hypophysectomy 1s preferred to adrenalec-
tomy with oophorectomy The results are not statistically
significant and are suggestive rather than conclusive Neither
procedure appears to hold significant promise for permanent
cure

Hypophysectomy 1n Treatment of Advanced Cancer of
Breast Bronson S Ray and Olof H Pearson® (New York)

(5) Lancet 1 489 496 Mar 9 1927
(6) Ann Surg 144 394 406 September 1936
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performed 75 hy pophs sectomies 1 74 women with advanc.
ing mammary carciioma There were 7 deaths in the first 30
days after operation, though only 3 could be directly attribu
ted to the operation Of the 67 patients who survived opera
tion, 36 had objective remission of thesr disease and 31 had no
benefit Esery patient temporarily benefited by castration had
a new remission after iy pophysectomy, and 4 of 11 patients
with both castration and adrenalectomy obtamed a new re-
nussion from hy pophy sectomy. If hypophysectomy 1s not
used as the mtial ablative operation m altermg endocrine
mfluence on the disease, 1t 15 probably preferable to adrenal
ectomy as a second operation following castration Survnal
was more than twice as long 1n patients who obtained re
mission after hypophy sectomy than mn those who did not,
and the difference should be even greater when more time
has elapsed

Ablation of prtmitary function was apphed only i patients
with widespread metastatic disease Prognos:s ss fairly well
estabhished 1 women w ho has e metastases to regional fymph
nodes when the breast lesion 1s first discovered or operated
on In this group, “prophylactic” castration has a salutary
but temporary effect What might be the benefits 1f hypo
physectomy were employ ed 1 the early stages, as castration
has been, before the disease becomes widespread and pos-
sibly changes character through development of autonomy
of the secondary lesions®

Hypophysectomy in Advanced Breast Cancer In breast
cancer, mamtenance and growth of the tumor appear to de
pend on hormone factors of the ovanes, adrenal glands and
pituttary gland No one of these factors alone 1s the magor
one Yet the relative imbalance of the hormone status at-
tuned by administration or deprivation of hormones may
be as important as the total withdrawal or admumstration of
speaific agents Imvariably, breast cancers that regress after
hormone alteration cventnally undergo reactivation Total
hy pophy sectom was attempted n patients with advanced
breast cancer because estrogemic, androgeme and growth
hormones are under certamn physiologic conditions, a stim=
ulus to growth o1 breast cancer Removal of the pitmtany
gland eliminates the stimulating factors and induces another
hormone imbalance
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B J. Kennedy, Lyle A Fronch and Wilham T Peyton®
(Umv of Minnesota) performed total hy pop.h)scclomy on
28 patients with advanced breast cancer Objective climieal
regresatons, up to 20 months, werce scen n 18 patients; 2 oth-
ers showed decreased rate of tumor growth At the time of
report, 13 patients were alne Average survival of patients
demonstrating tumor regressions far exceeded that of those
without mprovement Al patients of this series who un-
derwent castration for metastatic breast cancer and had
shown response to castration, when the disease progressed,
had regression after hy pophy sectomy

Hypophysectomy eliminates the pitwitary hormones and
profoundly suppresses ovarian and adrenal function mn a way
comparable to removal of these glands In view of the favor-
able responscs after Iy pophysectomy, adrenal atrophy and
the ease m managmge the patients, hypophy sectomy seems
prefcrable to adrenalectomy in treatment of advanced breast
cancer There s yet msufficient evidence that hypophysee-
tomy should be cmploy ed as the mitial endocnne treatment
for pitients with mctastatic breast cancer

Lycntually, breast cancers regressmg after hy pophysec-
tomv undergo reactnation Since a pharyngeal pitwitary
gland has been described 1n ov er 9% of autopsies, in patients
with destroyed activity of the pitwitary gland 1t 1s possible
that the pharyngeal pitwitary undergoes alterations and
seryesasn cndocrme organ

> [Increasing espersence with hypophysectomy mn the treatment of meta-
ctatic heeact rancere Toa ae Toita it ol o o 2 .

Laun panent tor the majoriy <an be sabisfactonly managed by nonopera
tive means —Ed |

Advanced Mammary Cancer Treated with Sex Hormones
Ldward T Lewison, Frances H Trimble and Robert S
Ganelin® (Johns Hopkins Unn ) gave 133 patients 223
complete courses of sex hormone therapy for advanced mam-
mary cancer The choice betw een estrogen and androgen was
made principally i relation to the physiologic age of the pa-
tient 1 reference to her menopause Estrogens were used
only after 5 years had passed since the menopause, whereas
androgens were useful in premenopausal and postmenopausal

(7) New England J “Med 253 11651172 Dec 20 1
(8) Y AN A 167 1429 1437 Dec 15, 1956 o 956
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patients However, 1n the defimtely older patients estrogen
was the hormone of choice

A favorable objectne response occurred with estrogen
therapy 1 40% of patients with primary tumors 31% with
soft-tissue lesions 32% with visceral lesions and 17% with
osseous lesions Stilbestrol and ethinyl estradiol were supe
rior to chlorotriamsene (TACE®) A favorable objective re
sponse occurred with androgens in 279% of patients with pri-
mary tumors 23% with soft tissue lesions, 15% with visceral
lestons and 11% with osseous lesions There appeared to beno
significant dufference 1n objective therapeutic effectiveness
between the several indrogens used The optimum dose of
testosterone proptonate was 50 100 mg given intramuscu
larly 3 times weekly Complete or partial relief of pamn oc
curred 1n 52% of patients treated with androgens and m 51%
treated with estrogens Stanolone seemed better than tes
tosterone propionate n subjective relief of pain A sense of
well-being occurred m 48% of patients treated with andro
geus and 1 449 trented with estrogens Regression of the
tumor sometimes occurred also on discontinuance of hor
mone therapy that was ineffective or had ceased to maimntan
an inttial improvement

THE THORAX AND MEDIASTINUM

Two Unusual Congenstal Anomalies of Thorax (1) Su
pernumerary Ribs and (2) Abnormal Intrathoracic Fascial
Band, Review of Laterature About 1% of all persons have
some vanation from the normal pattern of 12 paws of tho
racic ribs Most of them wall have extra ribs 1 the cervical
or the lumbar regron The ribs may be simgle or parred In the
umilateral minority they are more common on the left side
Bifid or forked ribs are not rare

John K Stevenson and K Alvin Merendino® (Seattle) re
port 2 cases of anomalies not previously described

Case 1 —Garl 17 with a diagnosis of asymptomatic atelectasis of
the lower lobe of the right lung had a history of pulmonary tuber
culosis on the right side A chest x ray showed a shadow of a solid
opacity on the right entending from the 7th rib down 1 a triangular
fashion from the hilus to the lateral edge of the diaphragm Three

(9 J Thorace Surg 32 5715 7 Octoher 1936
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“accessory” ribs on the right at the level of the 7th cervical and the
Gth and 7th thoracie vertebrae were demonstrated. Further dingnos-
tic studies, meluding bronchoscopy, bronchograms and multiple
x-rays, fatled to estabhish a diagnosis On posterolateral exploratory
thoracotomy, the cervical rib on the night could not be palpated or
demonstrated The accessory ribs at the Tevel of the 6th and 7th
thoracic vertebrae catended from thetr articulttion on the vertebral
column ventral and shghtly caudal to the normal rib articulation,
They estended downward and ventrally for 8 and 11 em, respec-
tinely, and at thar termunntion projected into the thoracic cavity,
1.5 and 2 em beyond the normal wall contour, Therr exposed sur-
faces were corered normally with partetal pleura There was attach-
ment of the diphragm to the medioventral surfaces of the accessory
ribs at the level of the 6th and 7th thoracic vertebrae at the vertebral
column Trom this attrichment, the diaphragm extended downward
and outward m the form of half a cone to a normal peripheral at-
tachment at the bise It was assumed that this abnormnl “tenting”
of the diaphragm accounted for the abnormal x-ray findings.

Cast. 2—Man, 39, underwent surgery for correction of mtral
stenosis Mitral commussurotomy was performed through a left lat-
eral mcision An incidental finding was a firm, hard tendinous band,
about 15 cm 1n dinmeter and 14 cm long, extending from the apex
of the thoracic space from its apparent attachment to the undersur-
face of the 2d nb anteriorly down to the tendinous central portion
of the dome of the left henmudiaphragm Tius tendinous structure
was completely circumscribed by imvaginated lung and covered by
visceral pleura There was relatnely complete fixation of the left
hemudinphragm due to the tendinous attachment The structure was
excised, releasing the diaphragm, and the operative wound closed

Microscopic secttons of this fibrinous band showed 1t to be al-
most completely acellulir with hyalimzation of fibers, producing
homogenization 1 many areas so that evaluation of archuitecture was
mmpossible However, the over-all structure reserubled old hyalinized
tendon exhibiting focal areas of calefication It was impossible to
detect whether or not the tendinous structure actually termnated at
1ts apparent attachment to the 2d rib or extended into the neck to
the level of the 3d or 4th cervical vertebra Probably, this structure
remamed as an unresolved remnant of the cramal-dorsal attachment
of the septum transversum on the left and was extended into the
configuration found by the process of growth and development de-
scribed here The fibrous tendmous band was not shown by chest
x-ray, which accounts for 1ts not bemng discovered earlier

Operative Treatment of Funnel Chest 1s difficult Several
methods and modifications have been developed, but the Jate
results have not always met expectations F Rehben and
H-H. Wernicke! (Bremen, Germany) used the following
technic in 12 children, aged 4-14

{1} Arch Dis Childhood 3? 58 February 1957
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Merrop —The funnel chest 1s mobilized and narrow metal blades
are pushed mto the rib like marrow-nails The sternum and carti-
lages are elevated, the blades crossed and depressed The sternum 1s
fixed elastically with a wire sling at the crossing pomt The separate
cartilage segments may also be suspended (Fig 10) Costal carts
lages which first have been resected are now adapted loosely by
means of sutures Deforruties of an asymmetrical type with an
oblique sternum also may be so fixed

Only once was 1t necessary to split the sternum The fixa-
tion 1s sohd and stable, particularly when the metal blades
reach the other side The chest wall cannot be depressed It

urtesy

o R PSR L o B W TS
1s suspended hike a garland and splinted until completely
healed Shghtly deformed chests requure only one pair of
blades Deep funnels mn older children may require up to
three pairs of blades

All patients had an uneventful recovery After 6 months
the blades were removed In most patients, removal of the
blades did not spoil the good results The best results were
obtained with a deep funnel, the edges of which were not
farapart

Value of Supraciavicular Deep Lymph Node Biopsy at
Intrathoracic Lestons 1s discussed by Poul Ottosen, Jytte
Flygenring and Tyge Sgndergaard® (Aarhus, Denmarh}
(21 Acta chir scandinav 111 275 277, 1856
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Biopsy speermens were tahen from the deep cers ical Iy mph
nodes and 1y mph nodes of the upper anterior mediastimum of
several patients with antrathoracie lestons, for dragnostic
as wedl as prognostic purposes, the Itter m redation to oper-
abihty The authors not only removed the deep cervieal
1y mph nodes from the fat pad in front of the anterior sealenus
muscle, but alco explored the upper anterior mediastinum to
palpate and remove possible enlarged Iymph nodes Usually
the operation was performed on the side of the intrathoracic
fesion A mght-sided approach was generally used {or hilat-
cral lesions

Tn afl but 1 of 76 patients studied 1y mph nodes werc found
and removed for microscopic txammntion Of 52 diagnostic
biopsies, the result was positive 1n 16

Of 24 patients with histologically venfied bronchogenic
carcmomna, 3 had metastascs to the deep cervical nodes Of
the other 21 patients, 19 underwent thoracotomy, and 8 of
these had lestons which were moperable for various reasons
The number of patients moperable because of lymph node
mohvement of the upper antertor mediastmum cannot be
estunated from present material Thus, an estimation of the
frequency of biopsy failure 1s not possible

Bemign Thymoma and Agenesis of Erythrocytes Ldwin
D Bayrd and Phulip T Bernatz* (Mayo Clinic and Found )
review 12 cases of thymtc tumor and anemia reported since
1928 and add 2 new cases The tendency to selective severe
suppression of erythrogenesis was nated m all the patients
In addition, granulocytopena developed 1 3 and thrombo-
cytopenia 1n 4 Splenomegaly was found n 3 and agamma-
globulwenma m 1 Typically, bone marrow evamination re-
vealed few or no erythrocyte precursors Myelopotesis and
megakaryocy tes usually were ample, “small, dark lymphoid
cells” also were observed

Thymectomy alone resulted in complete restitution of mar-
row and blood to normal 1n 2 patients (a woman and a man),
1 had hypoplsia, while the other had severe red blood cell
aplisia Two other patients were somewhat benefited by thy-
mectomy and ultimately rehabilitated by subsequent splenec-
tomy and steroid therapy When all else fails, life may be
prolonged for some years w1th blood transfusions, although

(3) JAN A 163 723727 “Mar 2 1957



124 GENERAL SURGERY

m time hemosiderosis and hemochromatosis will ensue

In the authors’ patients, both men, aged 68 and 58, thy
mectomy was not successful Both showed the typical blood
picture In the first, the tumor was an encapsulated, lobulated
thymoma of small cell type, measuring 8X7X4 5 cm Failure
to elicit immediate reticulocytosis postoperatively appar-
ently presaged failure of the anemia to respond, transfusions
alone sustamned the patient for 5 months In the second, cor
tisone was tried without effect, but the patient still refused
operation The following year, however, a thymoma was re
moved by the patient’s physician, but this did not improve
the hematologic status Two years later, he required 500 cc
whole blood every 8 10 days He showed evidence of hemo
siderosis and his condition was slowly detersorating, but he
had declined to undergo splenectomy

Thymoma. Review and Reclassificaton The term thy-
moma with modifying nosologic designations has been ap
plied to many mediastinal tumors of varying morphologic
pattern Elaborate classifications have been erected from rel
atively small series of cases These classifications generally
attempt to fit particular examples into embryologic or isto
genic categories However, in neoplasia, the thymus displays
such wide vanation as to conform to none but the broadest
definitions

Lalla Iverson* (Armed Forces Inst of Pathology) re-
viewed 27 true thymomas classified 1n two histologic sub
groups related to the presence or absence of symptoms of
myasthema gravis i the patient Each example 1s generally
a composite of various elements typical of the group 1 vary
mg proportions (1) Thymomas mn patients without myas
thenic symptoms are characterized by stage of Iymphotd,
spmndle cell or stromal proliferation (2) Thymomas m pa
tients with myasthema gravis are characterized by large
pale epithehal cells, loosely mixed with lymphocytes and
often arranged n cords or clusters around vessels The close
correlation of myasthenia gravis with epithelial cells around
vessels 1n the thvmoma suggests an endocrine function for
the type cell

In ths series most cases previously diagnosed as thymi¢
carcinoma were seminomatous tumors of the mediastinum

(4) Am J Path. 32 695 719, July Aug, 1956
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Ihese may be differentiated from thymomas by the histo-
logie chartetensties of the type cdl, the frequently accom-
panying granulomatons reaction, thur radiosensitivaty and
evident malignancy

Inerson also reports 5 cases of localizad hyperpliaa of
medinstmal lymph nodes The Tesson 1< a nonspeafic reac-
tion, stologically bemign and chiaractenized by alterations
of the germmal centers simulating Hasaall's corpuscles It
1s frequently mischagnosed as thy moma

Tumors of the Diaphragm are rare Of 44 reportad tumors,
22 were bemgn and 22 malignant The commonest ty pes are
hipomn and fibrosarcomn, hut secondary caramom= and sar-
coma have also been reported There are no charactenstic
wigns or symptoms of diphragmatic tumor A mass may be
prlpable and may be accompamed by pun, usually thoracic
but sometimes abdominal However, the tumor may be
25y mptomatic and be discovered on routine N-ray examuna-
tion X-rays can lead only to a provicional diagnosis When a
m1ss 1 the diaphrigm s suspected, thoracotomy 1s mdi-
<1ted, but laparotomy may al<o be nceded

TFrank Nicholson and Raymond Whitehead® (Unn  of
Manchester) describe a patient, aged 11, who was hospital-
1zed because of an enlarged abdomen At surgery, an undif-
ferentiated malignant tumor was found m the diaphragm
It resembled a blood-filled sponge and consisted of small
round and oval cells Possible diagnoses included angioen-
dothelioma, sarcoma and neuroblastoma The growth could
h1uve been primary or secondary The tumor was resected,
with relief of symptoms, and recurrences disappeared after
N\ ray therapy, but the child died 15 months after climcal
dingnosis Autopsy was not performed

THE LUNGS AND PLEURA

Six Cases of Traumatic Rupture of Bronchus 1n children
are reported by Michael Bates and Harvey J Beard® (Nor
folk, England) Two had had atelectatic lungs for many

(5) Bnt J Surg 43 633 637 May 1956
(6) Thorax 11 312323 Decembe’; 1956
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years, 1 had pneumonectomy within 2 weeks of an accident
2 have healthy, functioning lungs after late operative repair
of the mjyured bronchus and 1 patient made a satisfactory
spontaneous recovery Late operative reparr consisted of end
to end anastomosis of the torn bronchus, resulting m full
re-expansion of the lung

Mediastinal emphysema should always be regarded as evt
dence of rupture of the tracheal, bronchial or, more rarely,
esophageal wall X-ray study will reveal m most mstances 1
pneumothorax though this 1s not an essential feature He
moptysis 15 mfrequent and was not observed in this serses
In patients with a suspected bronchial injury, bronchoscopy
<hould be performed

When operation 1s mdicated m a patient with traumatic
rupture of the bronchus, 1t should be performed early If this
15 not practicable and atelectasis of the lung supervenes then
open operation for repair of the bronchus should be under
taken, even though the atelectasis 1s of some months
duration

Tracheal Reconstruction was studied experimentally m
dogs by John M Keshishian, Brian Blades and Edward 1
Beattie, Jr 7 Tissue grafts, steel wire corl and tantalum and
stainless steel mesh were used Results were not satisfactory
when rigid prostheses were used and when the entire &F
cumference of the trachea nas replaced However, when onl
the anterior wall or the posterior wall was replaced, mcidence
of stenosis decreased Stainless steel mesh appears to be
a satisfactory prosthetic material because of its tissue ac
ceptability, flex:bility and mcorporation by body tissues

Trachen! reconstruction was done on 9 patients Stamnless
steel mesh was used as a prosthesis in 5 A steel coil spring
prosthesis was used m 1, and plastic procedures to restor¢
contmnuity sufficed m 3 In 1 patient, use of the stainless steel
prosthesss was unsuccessful, n another, death occurred after
eroston of a great vessel

The authors suggest that, when possible, tracheal defects
should be sutured Simple plastic procedures are satisfactory
for short stenotic segments When a prosthes:s 1s used, prov
mmal tracheotomy 1s mandatory and stanless steel mesh 15
recommended

() J Thoracic Surg 32 707 727, December 1956
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Clinical Evaluation of Deccortication in 172 cases is made
by David H. Waterman, Sheldon E. Domm and William K.
Rogers® (Knoxville, Tenn). In 70 cases decortication alone
was done; in 49 it was combined with lobectomy, in 38 with
segmental rescction, in 10 with thoracoplasty, in 3 with dia-
phragmatic herniorrhaphy and in 2 with plication of the
diaphragm. Of 115 patients with tuberculosis, 39 had unex-
pandable pneumothorax lung, 55 had restricted lobe or lobes
limting eapansion at resection, 8 had restricted lobe at tho-
racoplasty for postresection residual space, 6 had tubercu-
lous effusion and 7 had tuberculous empyema. The nontu-
berculous indications for decortication were hemothorax
(21), chironic empyema (4), chronic empyema with calcifi-
cation {(2), empyema following resection (4), empyema fol-
lowing ruptured lung abscess (2) spontaneous pneumotho-
rax (7), bronchicctasis (3), and bullous emphysema, partial
agenesis of the lung, diaphragmatic hernia and chylothorax
(1 each). There were 10 patients with malignancy, including
5 with uncontrollable pleural effusion sccondary to meta-
static malignancy and 5 with restricted lobe or lobes second-
ary to bronchogenic carcinoma.

An intercostal incision is the most satisfactory. Removal
of the parietal pleura as well as the visceral peel is done if
sufficient parietal pachypleuritis is present to interfere with
return of chest wall motion. The diaphragm is mobilized to
its origin and decorticated, if possible, to permit maximum
return of excursion. All adhesions are freed, fissures devel-
oped, and infolding of the lung corrected by removal of over-
lying webs of peel. The phrenic nerve must not be injured.
To prevent prolapse. the lung is tacked into optimal posi-
tion with several catgut sutures. Air leaks should be
avoided Selective breathing exercises are very important
Postoperatively.

The incidence of complications was 13.8% in cases in which
decortication was combined with resection and 15 3% in
cases without resection. There were 4 deaths, 1 from opera-
tive hemorrhage, 1 from postoperative hemorrhage and 2
from pulmonary insufficiency. Of 139 followed, 77.7% had
good results, 14.4% had fair results and 79% (including
thLdeiths) had poor results

{8) J Thoracic Surg 33 116 January, 1957
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Bronchospirometric studies demonstrated technucally sat
isfactory tracings on a group of 7 tuberculous patients, 5 of
whom had “false re expansion”, 1e, unilateral unespand
able pneumothorax lung without space

The final results of decortication depend not on the disease
for which it was done but on the functiorung potentsal of
the underlying imprisoned lung and the technical success of
the surgical procedure

Bronchial Fistulas Following Lung Resection Postoper:
tive bronchml fistulas are defined by Olivier Monod and
Brgitte Weyl? (Paris) as pathologic communications be-
tween the pleural (thoracic) cavity and the bronchsal tree
developing after pulmonary resection, becommg chronse and
showing no tendency to heal spontaneously This definition
excludes fistulas of the lung parenchy ma m which the bron
cht present no macroscopic lesions The latter persist fora
short time only and heal spontaneously It ss felt that post
operative bronchial fistulas are caused by the close contact
of the bronehial sutures with mfected tissues not affected bs
anubotics and to pathologic changes mn the bronchral wall
itself b

Conservatine treatment of postoperats e bronchat fistulas
1s rarely effectn e and suggested only in moperable patrents
There are several surgical approaches close the fistula me
chanically from the outside (thoracoplasty), cover it (% ith
placentar or muscle tissue) resuture it after reneved ound
care or resect st with the lung parenchyma around 1t to get
better healing proximally Al mvolve technical difficultres
Findmg the fistula and carng for the bronchial stump 5¢
quire great skill Postoperatne fistulas deseloping after Io
bectomy or segmental resection may be located erther 1 the
resected stump or on any other bronchus, sometimes rather
removed from the resection site The latter 1s usually qute
small After pneumonectomy, it 1s especially difficult to reach
the fistulous main bronchus smce it may be retracted farmto
the media~tinums For a better approach, the authors de
veloped = technic which after resectson of a few mtercostal
arteries permsts the temporary displacement of the aort?
and an « 1 it access to the tracheal bifurcation

The v}« of surgical repair of a postoperatie fistula de

(9) Th axchro ge 4 197214 Octobes 1956
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pends on the location of the fistuly, tiune of onsct and phy «1-
cal condition of the patient 1 a fistulr devedops after lobee-
tomy or scgrmental resection, an attempt should be made to
rehalnlitate the remammg lung parenchy ma or use 1t n fill-
g the thoracie space Howaver, saving lung parcnchyvma
whtch has no adequate blood supply should be avorded I o
fistuln davddops <hortly after surgery on the upper Inbes,
dramage m1y be suceessful within 10 days postoperatively
This s followed, of necessary, by a thoracoplasty. Fistulas
developmy late after <urgery requure thoracoplasty wath re-
nowed suturing of the bronchial stump, or if indieated by the
remung lung parcuchy ma, pucumonectomy m some pa-
tients

The rare fistuls of the lower lobe broncln do not respond
well to the usual thoracoplastics Here, only revision and re-
suturing of the bronclual stump s indicated Thoracoplasty
alone 1s not successful i fistulas of the mam bronchus There-
fore, the authors combmed an extensive thoracoplasty with
revision and resutuning of the bronchial stump The aboyve-
described moblization of the aorta was used

Of 237 patients who had resection for tuberculosis, post-
operatine fistulas developed 1n 22 (9 3%) Of these, 14 had 21
operations, according to the approaches and indications men-
tioned There were 5 deaths and 7 cures, 2 patients were un-
der treatment for recurrent fistulas at the time of follow-up

Some Phystologic Changes Associated with Surgical Ex-
ctsion of Emphysematous Bullae arc discussed by Martin J
TitzPatnick, C Frederich Kittle, T K Lin and James C
Dowell' (Univ of Kansas) A bulla, typically seen pa
tients with pulmonary emphysema, 1s thought to result from
rupture of a dilted alv eclus mto adjomng alveoly, thus form-
g a larger space or air sac, anatomically connected to the
bronchial tree 1 he bulla differs from a bleb, which 1s caused
by the rupture of an alveolus mto nterstitial tissue with re
sultant dissection of the visceral pleura from underlyng
alveols \

Ten patients with large bullae and pulmonary emphy sema
Wwere treated by surgical excision of the bullae One patient
died postoperati ely The benefits from this therapy were
most marhed m patients with the greatest cardiopulmonary

(1) Am J Med 27 534548 Apnl 1957
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disability, and reacdily apparent 1n the restoration of abnor
mal cardiovascular dy namics to a more normal range

After excision of bullae, 4 hypoxic patients showed a lower
pulmonary artery pressure They had severe, long-standing
pulmonary emphysema with crippling of effective ventila
tion During the gradual development of grant bullae i these
patients, the surrounding lung areas are often compressed
This accentuates the abnormal alyveolar ventilation-perfusion
relationships commonly seen 1n advanced emphysema, and
augments hy poia and hy percapma through a series of phys
10logic right-to-left shunts The delicate intrapulmonary con-
trol mechamsms responsible for blood-gas homeostasis may
become meffective under these circumstances, and perfusing
blood 1s no longer directed away from madequately ventilated
lobules The partial relief of thus distorted state through sut
gical decompression of poorly 1entilated, but still perfused
segments tends to reduce lypoxia Thus, a lower pulmonary
artery pressure and vascular resistance follows along with
restoration of a more normal cardiac output Another factor
possibly contributing to reduction 1n pulmonary artersal
pressure may be expansion of the pulmonary vascular bed
secondarv to decompression of the cysts

The posstbility that surgical removal of giant bullae might
delay the development of cardiopulmonary failure at some
future date in patients with progressive pulmonary emphy
sema cannot be excluded However, 1t would appear that
nonsurgical therapy offers more promuse for rehef of symp
toms n these patients

> [These studies mdicate that complicated or tghly symptomatic blﬂtl;:
should be removed The problem which remains to be solved concerns bt
advisabthty of surgical treatment for patients with relatively lafdge ca
uncomplicated and essentially asymptomatic bullae There 15 need 10! of
long term study of such patients i order to determine the natural course
thus disease —Ed ]

Surgical Treatment of Emphysematous Blebs 1s discussed
by Brian Blades and Owen Gwathmey® (George Washing-
ton Univ ) based on therr experience with 82 patients Sur-
aical treatment of spontaneous pnenmothoras resulting from
rupture of subpleural blebs has been tughly successful If;
many patients the mtial attack of pneumothorax 15 follow C{K
by re expansion of the lung with no recurrence Pleural ad

(?) M Ann District of Columbia 26 119 124 March 1957
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hesions front the pneuniothoray, particularly if needle as-
pirations or tube drainage has been performed, result in a
protective pleural sy mphysis. .

In cases requiring an open operation, resalts hase been ex-
cellent. Exciston of the bleb or blebs combined with produc-
tion of pleural adhesions has resulted in protection from sub-
sequent attachs, In this series and earlier experiences, there
are no known recurrences. Early fears that the production
af pleural adhesions would cause serious reduction of pul-
monary function are not substantiated.

1f there are localized emphy sematous changes in the lung
adjacent to the blebs, it is usually desirable to excise the in-
volved lung tissue. The amount to be removed can be de-
termined only after the lesion 1s seen. Conservation of func-
tioning lung tissue 15 essential. Total Jobectomy should be
amoided.

In patients who have giant blebs with generahzed em-
physema, excision or obliteration of the large space-
occupying bleb allows expansion of remaining functioning
lung tissue In addition to the reduction of tidal air for me-
chanical reasons, increased COa concentration in the bleb s
probably distnibuted to adjacent lung tissue by air drift be-
tween pulmonary lobes and segments. Many patients with
emphysema comphcated by large pulmonary blebs can be
greatly improved by surgery.

» [Our experience confirms these observations and supports the con-
clusion that patients with emphysema 1 d by large pulmonary
blebs can be improved greatly by surgical therapy —Ed ]

Arteriovenous Fistulas and Arterial Aneurysms of Pul-
monary Arterial Tree. Rodman E. Taber and J. L. Ehren-
haft® (State Univ of Towa) conclude that pulmonary arterso-
venous fistulas may cause cyanosis, finger and toe clubbing,
polycythemr, and occasionally a continuous bruit audible
over the chest wall in the region of the lesion. Cardiac en-
largement seldom occurs The Valsalva and Miiller manen-
vers during cardiac fluoroscopy should demonstrate a change
n the size of the radiologic density with changing intra-
thoracic pressures Angiocardiography 1s the most valuable

diagnostic procedure The size, configuration and multiplic-
ity of the lesions can be shown The condition 1s often bi-
lateral Pulmonary function studies and cardmac catheteri-

() AMA Srch. Surg 73 $67 577, October, 1936
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zation demonstrate the presence of a right-to-left pulmonary
vascular shunt Systemic arterial blood shows persistent oxy-
gen desaturation despite breathing of 100% oxygen Cardiac
catheterization shows that the nght ventricular and systolic
pulmonary artery pressures are normal whereas the pulmo
nary artery pulse pressure 1s mcreased because of a lowered
diastolic pressure

The preferred treatment 1s surgical excision Two patients
with pulmonary arteriovenous fistulas were treated sur
gically and 1 died The surgical and autopsy specimens were
studied by a plastic bronchovascular cast injection and the
results support the hypothesis that the fistulas are caused by
persistent developtuental arteriovenous communications

Patients with true pulmonary artery aneurysms do not
show signs of peripheral arterial desaturation, finger and toe
clubbing, or polycythemia They do show signs of right
sided hypertrophy Harsh systolic murmurs may be audible
over the aneurysms Cardiopulmonary fluoroscopy reveals
expansile pulsations of the lestons Intravenous angiocardi
ography demonstrates opacification of the aneurysm One
patient with bilateral pulmonary artery aneurysms was
treated successfully by bilateral resecttons Cardiac catheter-
1zation showed elevated right ventricular and pulmonary
artery pressures

Paulino Thoracoplasty was performed by Wilham J Me-
Laren* (Tranqulle, B C ) on 35 patients

TecuNic —The operation consists of removal of the 2d, 3d agd
4th ribs in decietsing lengths from above downward, followned hy
complete apicolysis The liberated apex of the lung contamnmng the
disease 1s then constricted by a sertes (usually 3) of purse-string
sutures placerd round 1t from above downward The apex 1s 11e1dﬂin 3
curved clump during insertion of the sutures of no 4 black st Dh
no 10 crochet cotton It 15 essential that the sutures pass througu
both parietal and visceral pleura to prevent the lung from sllppt":ﬁ
downward should a free pleural space exist The e‘(trapenostils
preumolysts 1s carried to below the level of the diseased area, Towe
mny be to the level of the hilus on the mediastinal aspect and as "
\s the 7th imnterspace posterolaterally Where the disese e‘dleﬂbc
downwnrd, possibly into the superior segment of the lower lode,
the postertor hnlf of the 5th rib 1s also removed ¢

The author favors the Paulmo thoracoplasty because ]e
fulfills most completely the requirements of the 1deal collaps

(#) Dis Chest 30 513522 November 1956
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operation, This 1 stage, safe operation in which no foreign
material is introduced, is applicable to cases of far-advanced
and bilateral tuberculoss, The procedure canses minimal de-
formity, leaves the scapula outside the ribs and secures mas-
imal function.

Almost all patients had streptomycin and paraaminosal-
1y lic acid, with or without 1oniazd, for at least 5 months
preoperatinely. Thus, many were already sputum negative
on direct smear. In nearly all, antibiotics were discontinued
2 months postoperatively. After 6 months' follow -up, 31 pa-
tients were well with sputum negative on culture; 3 had
positive sputumand 1 had died

Surgical Treatment of Lower Lobe Tuberculosis. Viking
Olov Bjork* (Stockholm) obeerves that after a lower lobe

STERNU
4

Fig_11 —Duaphragm 1s_sased i periphery down fo perst
Biork, V. O ] 'Thoraese Surg 31 655670 Jume, 1956 5 Perioneum. (Courtesy of

resection the thorax must be diminished (1) when a seg-

ment or more from the nuiddle or upper lobe has to be re-

sected at the same time as the lower lobe Iobectomy (2) if

palpable tuberculosis 1s found m the remaimng por;wn of
(5) T Thoracic Surg 31 655 671, June, 1956
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the lung, (3) if an empyema is resected at the same time,
(4) when the tuberculous cavity is opened during the opera-
tion, (5) if the other lung is markedly emphysematous or
fibrotic and (6) if there is significant contralateral
tuberculosis.

The space can be diminished from below by basal thoraco-

Fig 12 —Diaphragm 1s dissected from perstoneum to centrum tendineum {Courtesy
of Bjork, O V '] Thoracic Surg 31 635 671, June, 1956)
plasty, elevation of the diaphragm by phremic crush or #10-
bilization and resuturing at a higher level. It can be ds-
minished from above by apical extrapleural plombage, P
mary apical thoracoplasty with lower lobe lobectomy at 2
second stage or single stage lower lobe resection and upper
osteoplastic thoracoplasty.

In lower lobe resections where the other lung parenchyma
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i~ healthy, the chest may be left intact. The resulting over-
cxpnnsin'n increases minute ventilation and thus the rcspif:n-
tory work for the same oaygen uptake on the side on which
lhc'()pcr:\li(m was performed. .\ primary basal lh()'r.‘lcopl:\sl}'
gives a good functional realt, but severe (‘Cf(’r.ll]l()' resulte.
Diminishing the thoracic cavity from above, displacing the

Tig 13 —Diaphragm 3» resutured, a, around a b, b,
(Courtesy of Bork, V O J T

, to an intercestal muscle.
horcic Surg 31 635 671, Jupe, 1936 )

upper lobe downward to the diaphragm, usually gives a good
functional result. A poor result follows use of apical extra-
pleural plombage, but a plastic plombage placed above a
healthy lobe has given good results, An excellent functional
result follows the l-stage lower lobe resection with osteo-
plastic thoracoplasty. Elevation of the diaphragm will, how-

ever, give as good or even better results, but has so far only
been used ina few clean cases.
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Tecunic—To elevate the diaphragm by mobilization and resu
turing at a gher level an incision 1s made as peripherally as pos
sible m the diaphragm (Fig 11) Separation of the diaphragm
from the peritoneum 1s easily performed mm the periphery and can
be carried mn to the centrum tendineum (Fig 12) Mobilization
of the dinphragm 1s best started posteriorly where there 1s no dan
ger of opening the perttoneum The dinphragm 1s then resutured
This m1y be done as in Figure 13 ¢ where 1t encircles the 6th b
and 1s sutured to itself and to the intercostal muscles or after sub
costal mneision under the 5th rb the diaphragm may be sutured to
the 5th intercostal muscle bundle by a row of fine interrupted silk
sutures (Fig 135) The latter method 1s preferable Postertorly the
dinphragm 15 resutured to muscles 1 the intercostal spices with
heavy Nylon sutures tied around the posterior ends of the ribs With
mtact nerve supply the resutured dinphrigm acts normally post
operatinely although its excutsions are smnil

Resection 1n Pulmonary Tuberculosis Results and
Follow up of 700 Cases J J Hirdes and C T Stegerhoek®
(Bilthoven The Netherlands) report 700 patients who had
lung resection Neither extremely young nor aged patients
were excluded from surgery Mortahty was 33% There
were 9 tuberculous and 4 nonspecific empyemas Incidence
of relapse in 1 follow up of 2 5 years was 7%

Results of lung resection for tuberculosis depend on the
nature and activity of the tuberculous process extent of the
resection degree of sensitivity of the tubercle bacilli to antt
biotics and age of the patient In general resection and col
lapse therapy 1 its different forms have thewr own mdica
tions Of the study patients 6 19 had 2 destroyed lung with
or without tuberculous empyemn with bronchopleural hs
tula Asarule these patients cannot be saved except by rad
scal resection Despre the risk results are better than those of
thoracoplisty which cannot arrest such extensive wnd active
tuberculous processes The sime applies to patients with
bronchostenosis from tuberculous bronchitis (37%) Tores
tenstve bilateral cavernous processes which do not react to
bed rest ind antibiotics collapse 1s the only therapy How
ever for localized unilaterdd cavaties with slight actinity the
authors prefer resection when active treatment is essentrl
W hen resection 1s not used 1s a last resort when all other
treatment has faled but 1s chosen for its own indications
(tuberculous pr cesses of restricted extent and relatively
shight actinity) its results 1re best
{6y Ds Chet 30 77288 Septemier 195¢
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Pneumonectomy for Pulmonary Tuberculosis: Analysis
of 151 Cases. Many patients nndergoing pucumonectomy for
pulmonary tuberculosis are in bad condition. They may be
toxic, having had fever, with considerable expectoration, for
several months, The respiratory reserve usually is small be-
cause of disease of the only functioning lung or residues after
a previous pneumothorax. Pnenmoncctomy is reserved for
destroyed lungs whether a bronchial stenosis is present or
not, Viking Olov Bjirk? (Stockholm) recommends a I-stage
procedure with resection and osteoplastic wall thoracoplasty.,
1f function of the remaining lung is impaired by discase or
an old pneumothorax, the respiratory work for the patient
in the postoperative period is often too great, with carbon
dioxide retention resulting. Then, prolonged artificial ven-
tilation through a trachcostomy is indicated until the patient
regains strength enough to perform adequate ventilation and
hring up the secretion,

Bjork performed pneumonectomy on 66 males and 85 fe-
males, aged 11-64. Treatment methods were gradually
changed from a several-stage procedure in which first tho-
racoplasty preceded resection, to a 1-stage operation with an
osteoplastic wall thoracoplasty. In 49 patients, a curative
thoracoplasty was first performed in 2, 3 or 4 stages. In 1-10
years, pneumonectomy was performed after thoracoplasty
had failed. In 47 patients, a first-stage 5-rib (or 3-rib) tho-
racoplasty with apicolysis was performed. After some
months, pneumonectomy was performed and rib resection
was extended to include the 9th rib on the left side and the

10th rib on the right. This method is now abandoned in favor
of the I-stage procedure. In 17 patients, pneumonectomy was
performed as the first operation and total thoracoplasty later
—in 1 stage in 12 patients and in 2 stages in 5. Total thoraco-
plasty, sometime after pnenmonectomy, is well tolerated and
usually need not be divided into 2 stages.

To achieve a l-stage procedure, a plastic plombe (Poly-
stan) was introduced intrapleurally in 7 instances and ex-
traperiosteally in 5, after completion of pneumonectomy,
Ouly patients were chosen in whom there was considered
to be no danger of infection. Follow-up after a year showed

no untoward effects from the plombe. In 4 patients, total
(73 ) Thoracic Surg 32 528-547, October, 1956.
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Fg 14 Med ast num s kept 1n m dl ne 1 year after o teoplast ¢ wall thoracoplasty
(Courtesy of Bjork V O J Thoracc Surg” 32 578 547 October 1956)

thoracoplasty with rib resection was performed at the syme
stige 1~ pneumonectomy Only patients m good condition
were chosen

To prevent partdonical moyement of the medmstimum
the postoperative period and to prevent a later medastinn
sinft to the wide operated on an osteoplastic wall thoraco
plasty wis worhed out and used n 21 patients With this
method 1 1 stage procedure can be applied to patients with
Irnmited respiratory function and with tuberculous empyema
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In 13 puaents m this group, ovtrapleural pcumoncctomy
had 1o be performed ‘There was one complication wath mfee-
tion Postoperatnely, 5 of these patients needud prolonged
artfiens] sontilation throngh o tracheostomy  “The method

T1, 15-—Dosterior enls o1 rii< Lent or fractured m costal cartla;
vertebral boles through costosertebral hizament behind rib by Nylon ﬁ:c:‘;g ﬁi(aiu;o
tesy of Bjork ¥ O J Thoraae Sir, 3% 578 537 October 1956 )

mcludes most often rescetion of the 1st rib and posterior
parts of the 2d and 9th ribs on the left side and 2d to 10th
ribs on the right The posterior ends of the ribs, bent or frac-
tured 1n the costal cartilages, are then fined to the ertebral
bodies through the costos ertebral higament by Nylon threads
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Fig 14 —Vediastinum 1s kept 1n mdline 1 year after asteoplastic wall thoracoplasty
(Courtesy of Bjork V O J Thoracic Surg 32 378 547, October, 1956

thoracoplasty with rib resection was performed at the same
stage as pneumonectomy Only patients i good condition
were chosen

To prevent paradosical moyement of the mediastinum 11
the postoperative period and to prevent a later mediastimal
shift to the side operated on an osteoplastic wall thoraco
plasty was worked out and used 1 21 patients With this
method a 1 stage procedure can be apphed to patients W ith
limited resprratory function and with tuberculous empy ema
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Tu 13 patwents in ths group, c\trnplcnml. picumonectomy
had to be performed There was one complication with infec-
tion Postoperatively, 5 of thece patients needed prolonged
aruficial ventilation through @ tracheostomy. ‘T he method

T1, 13-—Posterior ends of rtls lient or fractured in costal cartilages are fixed o
vertebral bodies through tostovertebral higament behind rb by DNylon threads (Cour
tesy of Bjork V. O J Thoraaic Surg, 32 378 547, Qctober, 1936 )

mcludes most often resection of the 1st rb and posterior
parts of the 2d and 9th ribs on the left side and 2d to 10th
ribs on the nnght The posterior ends of the ribs, bent or frac-
tured 1n the costal cartilages, are then fived to the vertebral
bodies through the costoy ertebral igament by Nylon threads
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through dnll holes 1n the posterior ends of the ribs Thus,
the mediastinum 1s kept 1n the midline for the future (Figs
14 and 15)

Of 111 patients followed 1-5 jears after operation, 97
(87%) are considered “cured’ Of the 14 wrth recurrence, 5
are well and working with negati e sputum but have positiie
gumnea pig tests for gastric washings
» [These are highly commendable results and reflect the meticulous care
given to this pulmonary problem by Swedish surgeons —Ed ]

Pulmonary Resection for Tuberculosts 5- to 10 Year
Follow-up Study James D Murphy (Baltimore) and James
M Davis® (VA Hosp, Oteen N C) report on 148 patients
with 150 pulmonary resections during 1946 50, immeduately
after introduction of streptomycin, 83 were pneumonecto
mies 1nd 67 lobectomies or resections of smaller umts Two
patients had a second resection The patients were aged
20 56, 52 were Negroes 36 (69%) of whom had pneumonec
tomies Streptomycin was given during the pre- or postoper
atnie pertods, or both, m 97% of the patients, 101 of whom
had original treatment and 45 retreatment Judged by present
standards of chemotherapy the duration of streptomjcm
treatment was madequate The disease was far advanced m
85% of those who had pneumonectomy and 58% of those
with lobectomy Positive sputum was found m 919 1mme
diately after operation Positne smears or cultures were ob-
tamned 1n 40 (27%) during postoperatit e hospitalization The
conversion rate was higher m pneumonectomies (77%) than
1n lobectomies (67%}), and preoperati e thoracoplasty n the
latter group apparently did not wafluence sputum conver
sion Open lesions were present 1n 85% of the entire group
andall but 9 were sputum positive

The commonest indication for lung resection was thoraco
plasty failure followed by destroyed lung and pneumothorm
fulure Thoracoplasty was done 1 419 preoperatively and
429% postoperatively No concomtant thoracoplasties were
done

Bronchopleural fistula occurred after 15% of subtotal re
sections and 269 of pneumonectomies, many patients were

salvaged, and at final follow up 44% were at home with n

(8) J Tloracic Surg 32 7 2775 December 1956
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actine discase Comphications ocaurred in 4657 of the antire
group, witha higher meudancomw Inte prtients

ightan patients died an the hospital and 8 after dis-
chrge; thus the surgic il mortality was 9% and total mor-
tahity 179, 1 he death ratc was higher for pieumoncctonues,
3 of the Yopurative deaths were duc direetly to hamorrhage
and one to cardiic arrest which oceurrad m the early stage
of a sccondary resection The 14 postoperative deaths were
due mamnly to bronchopleural fistula or sequelae, pncumon-
u, wpread, cerebrovasentar acadont, tubereulous menng-
tis, cte ‘I he 8 nonsurgical deaths resulted from mahignanctes,
heart discase, dimbetes, accidents and other causcs not re-
lated to the surgery

Of the origmal 148 patients, 107 (729%) had a good or satss-
factory result There was no signtficant racial difference m
those with satisfactory results Late reactnvation occurred
m 25 (17%) of the patients, 12 rccoverad, 7 on medical ther-
apy and 5 after secondary resechions Eleven treated med:-
cally remamn alive, 1 died of his discase and another after a
sccond resection

Solitary Pulmonary Nodule: 10-Year Study Based on 215
Cases. Ldgar W Davis, J. Wmnthrop Peabody, Jr and Sot
Katz® (Georgetown Unnv ) define the solitary pulmonary
nodule as a round or ovoud, circumscribed and smooth soli-
tary mass, 6 cm or less m diameter, lymg withm the pul-
monary parenchyma without any demonstrable calcium or
cavitation within the nodule and associated with no or mini-
mum pneumonttis, atelectasts or regional 1y mphadenopathy
Of 215 nodules treated by surgery, 47% were malignant and
53% bemgn The malignant group mcluded 79 bronchogenic
carcinomas, 9 bronclial adenomas 1 fibrosarcoma, 1 letomyo-
sarcoma, 1 lymphoblastoma and 10 metastatic tumors The
benign group cluded 82 granulomas, 9 hamartomas, 6 pleu-
ral mesotheliomas, 4 chronic pneumonitss, 3 bronchogenic
cysts, 3 bronchopneumonia sequestrations, 2 neurofibromas,
2 chronic lung abscesses, 1 lipord granuloma, 1 hy perplastic
lymph node and 1 “aspergilloma” The mahgnant ratio n
different age groups 1s shown (Fig 16) Malignant lesions

were not uncommon in the younger pattents In the entire
(9) J Thoracse Surg 32 728 770 December 1936
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group only 37 6% were women The lobar distribution of the
nodules was fairly even, with no great difference between
malignant and benign tumors Although most patients had
no symptoms, there was a higher mcidence of cough, hemop
tysis and severe arthralgia involving one or more joints,
with clubbing of the digits in those with carcinoma

It 1s impossible to distinguish bemign and malignant lesions

[ mauenanT
BRONCHOGENIC CA

] sENIGN
- 40
13 18
12 8

2029 30-33 40-49 50-59 60-69 70-79
—YEARS ~

ider
Tig 16 —Percentage of malignant nodules among different age groups In o
patients ratio was over 50% but even from ages 30 to 39 almost 1 nodule :;1 3 ::;
malignant a forceful argument against those who contend that chance of mal 1322 e
1= remote 1 persons under 40 (Lo irtess of Davis E W ot gl J Thoracic

32 728 770 December, 1956)

by any means other than thoracotomy Analysis of clmical,
laboratory and x ray data has not yielded any sign rehable
enough to justify medical observation unless 1t be calcifica-
tion withm the nodule The members of the American Asso-
ciation for Thoracic Surgery were polled on the reliability
of calctfication as an indication of bemigmty The results 1
dicated that mmmum calcification within a solitary pulmo
nary nodule, especially when no more than a fleck or two, 15
unjustifiable grounds for assuming 1t to be bemgn There
remain certamn patterns of calcification that render the pos-
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sibihity of mahgnaney so shm, howeser, that further ob-
aervation scems warranted 1 hesc nclude those nodules with
alarge central ealerfic core and diffuse caleific stipphng, those
with an mner rmg or outer nim of calerum and those that are
completely caleified

Al but 8 pruents had therr lesions resceted There were no
deaths following thoracotomy with hnuted resection The
mortality rate for the entire group was 28% The morbidity
rate was correspondingly low The study mdicates the safety
m exploring every patient wath a <olitary, noncalaified pul-
monary nodule

Of the 79 bronclual carcinomas, 36 (mcludmg 9 bronchio-
ar carcimmomas) were adenocarcinomas, 34 squamous carc-
nomas and 9 undifferentinted carainomas All had the same
prognosis, except the bronchiolar carcmomas, which had a
poor prognosis Potentinl “cures” were obtamed m 36 pa-
tients (456%), mcluding 17 3-year survivors, 10 2-y ear sur-
vivors, and 9 who survived less than 2 years The survnal
was longest in those who had no symptoms or 1ymph node
metstases who were observed for short periods preopera-
tinely The patient with a small, <ohtary, circumscribed,
asymptomatic bronchial carcinomn recently detected m a
fortuitous chest \-ray has a 75% chance of surviving 5 years
if operated on promptly Lobectomy 1s a sound procedure
and adequate for cancers presenting as a well-circumscribed
leston, peripherally situated and free of gross lymph node
myolvement

Bronchinl adenomas must be classified as malignant le-
sions They often occur perspherally A solitary pulmonary
nodule should be evplored in patients with carcimoma else
where, since not all the chest lesions will be metastatic
nodes Of the 82 granulomas, 71 were studied by special
stam, 12 were tuberculomas, 39 histoplasmonas, 1 a histo-

plasmic lymph node, 5 coccadiomas and 14 were classified as
nonspecific

»™[This study adds further evidence of the importance of dia;
ertores study 1mp of diagnostic thora

f solit:
ey e tana of solitary 'y as defined by
Mass Survey Detected Lung Cancer 1n Connecticut, 1949-
1953, revealed 92/100,000 ~ rays, according to Richard A
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Greenberg! (Connecticut State Dept of Health) Of 10,345
positrve chest <-rays, 729 representing 716 persons were
considered tumor suspects, but 257 were immediately eltmr-
nated Of the other 459, 71 were found 1n the Cancer Record
Register and 86 could not be traced further No medical diag
nosts was made 1in 169, 63 were unknown to the doctor listed
as family physician, and of the other 106, 94 remained un-
diagnosed while under medical supervision

Seventy six persons were discovered with malignant tu-
mor , defimite thoracic abnormalities were seen 1n 56 of these,
33 from primary lung malignancies and 23 from metastases
Each of the remamnmg 20 had primary malignancy 1n a site
other than the chest 3 had benign chest lesions and 17 chest
lesions of unknown character

Of the 33 puimary lung cancers detected, 31, or 939%,
were discovered by mass x ray screening before bemng re
ported to the Cancer Record Register This s statistically sig
nificant and proves the potential value of the mass x ray
screening technic as an early diagnostic aid in detecting lung
cancer The necessity for more efficient follow-up 1s shown
both through tumor suspect cases undiagnosed (23 6%) and
delay between < ray and diagnosis among confirmed malig-
nancies (only 36 4% were diagnosed withmn 1 month) With
out these, much of any potential advantage of a mass screen-
g technicis lost

Mass surveys for detecting tuberculosis mclude only a
small percentage of men over 45 Mass \-ray sureys for de
tecting lung cancer do not offer any great hope for the ult-
mate cure of patients with pulmonary cancer Nevertheless,
this 1s currently the most efficient technic available for de
tecting lung cancer

Increase 1n Lung Cancer 1n Massachusetts 15 discussed by
Herbert L Lombard? (Massachusetts Dept Pub Health,
Boston), who found that during 1900 25, there was no statis-
tical difference between male and female death rates for can-
cer of the Jung and only a shght increase in total mcidence of
the disease During 1925 30, death rates for both sexes 1
creased, with an indication that the rates were separating

(1) Connecticut M_J 20 857 863 November 1956
(2) Cancer 9 667 670 July Aug 1936
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From 1931 to 1933, there were significant differences bee
tween male and funale death rates This trend is consistent
with the hy pothiesis that cigaret smohmg s a cause of caneer
of the lung
‘T here are a number of variables that show inereases sini-
lar to that of cigarct consmption, but few of these have a sex
differential Increase n remstered automobiles hias been
greater than the merease m consumption of cigarets It has
been assumed there would be no sex differenual for a large
part of the population with respect to exposure to automobile
fumes, but garage mechanics, traffic patrolmen, streetwork-
ers, truch and tax drivers and others in occupations requir-
g constant use of automobiles 1 traffic are more greatly
exposed The author reviewed 500 lung cancer records to
determine the number of patients who had worked in such
occupations for more than 10 years He found that 1556 of
patients with lung cancer had had these occupations An-
other 8695 had had occupations that mught have exposed
them to an unusual amount of exhaust fumes It nught be
constdered that the total of 23 6% 1s the maximum for these
two groups However, 84 3% of those with lung cancer had
smohed the equivalent of one pack of cigarets a day for 20
years, mdicating that cigaret smohing 1s much more closely
assocrated with lung cancer than are automobile exhaust
fumes
Environmental Causes of Cancer of Lung Other Than
Tobacco Smoke are discussed by W C Hueper® (Natl Inst
of Health) With one exception, all known exogenous re-
sprratory carcinogens were discovered during the last 25
years (table), a period m which a remarkable and progressive
rise 1 the number and frequency of lung cancers was ob-
served n most industrial countries The various respiratory
carcinogens are fairly well-defined chemical or physical
agents and/or are associated with distinct occupations en-
gaged n by circumscribed worker groups Clinical, epidemi-
ologic, pathologic and experimental observations related to
these agents, which act through the respiratory route, repre-
sent the only reliable evidence available on the cause of can-

cers 1n different parts of the respiratory tract Despite the
() Dis Chest 30 141158 Augnst 1936
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relatively small total number of occupational pulmonary «
cers on record, the comparatively high cancer rates amc
the different worker groups studied provide weighty ¢
dence for causal relations between exposure to spec
agents and subsequent development of respiratory cancers

Some lung cancers were certainly mistaken for tuberct
sts, pulmonary abscesses, stlicosis, ashestosis, siderosts
other chromc pulmonary diseases The almost exclusiie
currence of occupational lung cancers m male work
agrees with the fact that they predomunate 1n occupati

OccurATIONAL RESPIRATORY CARCINOGENS AND CANCERS RECORDED
DURING PAST 75 YEARS

1 No_RECORDED CASES
Dis Other
AGENT SiTe COVERFD USA Co ntries Tot:
Arsenic Lung 1930 7 16 2
Asbestos Lung 1934 20 92 1
Chromates Lung 1932 75 65 14
Nickel Lung 1932 0 84 8
Nares
Nasal sinus 0 51 s
Coal tar Lung 1936 0 53 5
Petrolenm Lung
oils Larynx 1936 7 33 4
Isopropyl o1l Lung 1946 1 0 .
Larynx 4 0
Nasal sinns 6 0 Z'
Radioactive Lung 1879 0 625 62.
Chemicals Nasal sinus 1931 3 0 :
Total |™ 123 folo | 114

h1vig lung cancer hazards An exception 1s the lung canc
m female asbestos workers

Several types of mdustrial lung cancers, such as the
caused by radioactn e substances, chrome pigments and ¢
tar fumes show a shuft into age groups younger than the
1 which cancers of the lung of cryptogenic origmn are ¢
served, but characteristic of occupational cancers Oceul
tional respiratory cancers have long latent periods lihe otl
cancers of known industrial or environmental ongm 1
relatively massnie exposure to carcinogens often present‘
occupational conditions may explamn the occasional mu
centric genesis of several types of occupational lung canc
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1 ¢, ashestoss cancer and radionctive ancer. :\I:m_\' occupr-
tional respiratory carcmaogens, such as arsenicals, radwac-
tive substances, coal tar and petrolenm otls, were preyviously
Lnewn as important causes of occupational and medicinal
shin cancers usually des doping on cutancous exposure,

The demonstration of recognized environmental respira-
tory carcmogens m the atmosphere, ¢speenlly of cities, and
of consistently and markedly lugher lung cancer death rates
for urban over rural populations, strongly sugpgests that
mdustry -related air poltutants may be a causatine factor in
Tang cancer and 1ts recent consaderable mcrease m most in-
dustrial countries  However, occupational and mdustry -
related carcmogemc air poliutants are not the only factors
responatble for pulinonary carcinogenesis

Carcinoma of Lung: Epidemiology, Clhinical Features and
Treatment. O Perisalo, E Laustela and T. M Schemmn?
(Helsinhi) studied 716 patients, 682 (95 2%) men, with pul-
monary caramoma Diagnosis was pathologically confirmed
m 516 (71 1%) Histologically, the largest group was that of
eprdermoid carcimoma Tlus type was relatinely more com-
mon n urban than m rural patients Operability appeared to
be better m urban than rural patients This seemed due to the
difference 1in distribution of the types of carcinoma The epi-
dermond type proy ed suitable for resection

Onuly 1% of patients were hospitalized duning the silent
phase of the disease They were detected mamly through
\ray screening procedures Secondary inflammatory
changes accompanying pulmonary cancer were detected 1n
more than three fourths of examined specimens Fundings
ranged from small bronchopneumomtic foc1 to pneumonia
myolving almost the whole lung and to pulmonary abscess
Bronchoscopy with bopsy led to correct diagnosis 1 about
50% In 129%, diagnosis was made at exploratory
thoracotomy

Of the cases, 56 4% were moperable The commonest rea-
sons for inoperability w ere extensn e grow th of the tumor or
1ts too central location Thoracotomy was performed in 283
(395%), this remaimned exploratory m 89 The tumor was

removed m 194 (27 1%) Mainly because of Iy mph node me-
4)  Acta chir scandinav 111 257 273 1936
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tastases, operation was only pallhative in 55 In 139 (194%)
resection was radical The tumor was removed 1n 68 5% of
patients subjected to thoracotomy The most common oper
ative complications were disturbances 1n peripheral or cen
tral circulation and thromboembolism Together these con-
stituted three fourths of all postoperatnve complications 1nd
caused 90% of fatalities

Investigation into Lymphatic and Vascular Spread of Car
ctnoma of Bronchus H C Noh!5 (London Chest Hosp ) dis
sected 100 specimens of lungs, resected for bronchogenc
carcinoma, to determine the site and extent of growth and
vascular and lymphatic involvement Incidence of Iymph
node mvolvement was 75% A constant lobar lymphatic
dramnage was found

A comparison of lymphatic 1 1sion rates between differ
ent lobes show ed that tumors of the low er lobes on each side
have a greater tendency to metastasize than those of the
upper lobes and that 1if the tumor transgresses the fissure the
mvasion rates rises significantly
“ Of the squamous carcinomas, 37 2% showed either 1o
lymphatic mvolvement or only infiltration of the intrapul
monary nodes as compared with 17% of the undifferentinted
carcinomas Mediastinal lymph node mvolvement of the two
types was 34% as compared with 60 7%, and vascular i olve
ment, 23 7% as compared with 40% (squamous to undiffer
entiated carcinomas) There was no significant difference be
tween histologic types with regard to extent of growth The
peripheral tumors behaved 1n the same way as the central tu
mors with respect to extent of growth and Iymph node in
volvement Squamous cell carcinomas were more often cen
trally than peripherally located (66% compared with 349%)
Most adenocarcinomas w ere found m the periphery

Treatment of Lung Cancer Indications and Results Hans
Rahbek Sgrensen and Frederik Therkelsen® (Rigshosp, Co
penhagen) reviewed results of surgery 1nd operative ndica
tions m 732 patients with lung cancer Though the operabil
1ty rate mcreased even among recent hospxtahzatlons only
half the patients had had symptoms less than 6 months Op

(5} Thorax 11 1 218> September 1956
(6) Acta chir scand nav 111 739 250 1956
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eratn ¢ mortahity was rather lngh, onc thard of deaths follow -
mg preumoncctomy or lobectomy were due to cmbohsm of
the pulmonary artery  Mortality of pneuntoncctomy was
“bout twiee that of lobectomy  Mortalits werenased greatls
withage

There were 176 paients followed more than 1 year after
preumoncctomy or lobectomy and 73 morc than 5 years, 26
arc aline In patients with undifficrentinted carcinomas, with
medinstinal and lar node mnvolsement and over age 70
Prognasts Was poor.,

Tarhy dingnosis 1s the most smportant factor 1 traatment
If patients are scen at an carly stage, there 1s a chance not
only of a lugher operability rate but alo of performing more
Iobectomics thus lowering operatine mortahty and disabl-
1ty after operation

Indications for Lobectomy in Treatment of Carcinoma of
Lung Joseph L. Robinson, John C Jonesand B W Meyer”
(Los Angeles) conducted a survey among the surgeons m
the American Association for Thoracic Surgery to deterrmne
towhat estent and under what conditions they use lobectomy
m patients with lung carcinoma Of 318 members replymng,
91 8% use lobectom)y i metastatic pulmonary carcinoma
92 8% m primary pulmonary carcmoma and about 60% as an
operation of choice in primary lung carcinoma, about 57%
believ e Jobectomy offers as good a chance for long-term sur-
nal as does pneumonectomy

The authors treated 123 patients by pneumonectomy and
21 by lobectomy The 3 year suritvalin the 123 patients was
16 3% ,w the 21 patients, 71 4%

Based on the replies, as well as on their own expertence,
the authors suggest a gmde for selecting pattents with pri-
mary lung carcimoma to be treated by lobectomy (1) Lobec
tomy 1s the operation of choice when the patient has a periph
eral lesion located well away from the fissures or adjacent
lobes, with a satisfactory pronimal length of uminvolved
bronchus and with no apparent extension to adjacent tissues
nor to the peribronchial, hilar or mediastmal Iy mph nodes
(2) Tt 1s used as a compromise operation when the lesion

does not satisfy these conditions, but cardiorespiratory or
(7) J Thoracic Surg 37 500 507 October 1956
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other chnical condition makes the patient unsatisfactory for
total pneumonectomy (3) Lobectomy 1s used as a palhative
procedure when a lesion 1s found at operation which cannot
be completely eradicated surgically, but chinical appraisal
has mdicated that such symptoms as hemoptysts, cough or
mfection can be controlled better by lobectomy than by non
surgical means
» [The ndications for lobectomy lhisted by these authors are generally ac
cepted, and under these circumstances the survival rate 1s probably not
much different from that following pneumonectomy —Ed ]

Pulmonary Resections for Metastatic Lesions to Lung
were performed by Joseph W Gale and James W Brooks*
(Umv of Wisconsin) mn 14 patients, observing the follow
mg mdications (1) Unilateral evidence of pulmonary
volvement—this 1deally should include only a solitary le
sion However, several lesions 1n a single lobe or single lung
are still candidates for resectional metastatic pulmonary sur
gery provided the opposite lung shows no metastatic dis
ease (2) Reasonable assurance that the primary mahgnancy
has been eradicated (3) No evidence of metastatic mvolve
ment of any other organ (4) A long time between discosery
and eradication of the primary lesion before appeirnnce of
pulmonary metastases (though m cases reported i the liter
ature, a long period betw een primary and metastatic lesions
does not 1mply a better final prognosis) (5) Suppuration and
abscess formation 1n a metastatic focus due to bronchial b
struction Lobectomy was performed 1n 10 patients and pnet
monectomy 1n 4 The survival tumes were 3 82 months The
results of such treatment leave much to be desired but com
pared to those obtamed after resection for carcinoma of the
stomach and gallblndder and for primary bronchogenic ¢ar
cinoma, there 1s little difference 1n the percentage of snlvaged
patients

Results of Raising Resectability Rate in Operations for
Lung Carcinoma Surgical removal offers at present the onhy
hope for cure of carcinoma of the lung and 1s the best palln-
tive procedure available Lxploration alone 1s of httle P""'a9
tive value Because of these considerations, R Abbey Smuth
(Warwich, England) remoyed as much of the lesion as pos

(83 Wisconsin N J 56 140 145 March 1957
(9) Thorax 12 79 86 March 1957
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<ible in cach patient in whom the lesion was explored by
thoracotomy. Patients with clearly inoperable lesions were
not subjected to thoracotomy.

Of 147 consccutive patients with lung carcinoma operated
on, the growth was removed by pneumoncctomy or lobec-
tomy in 143, n resectability rate of 97.29. T'wo thirds of these
procedures were considered curative and one-third palliative.
The operation was considered palliative if obvious and un-
mistakable tumor tissue was present in the great vessels,
lymph nodes, bronehi or the chest wall which could not be
removed.

Of the 48 patients who had palliative surgery, 10 died in
the hospital. Of 95 who had curative surgery, 8 died in the
hospital. In the palliative group, 36 of the 38 survivors left
the hospital before the 16th postoperative day. Palliation was
considered worth while if the patient lived at least 8 months
and returned to work, criteria which were fulfilled by half
the survivors,

Patients cannot be divided into curative and palliative
groups before surgery. The mortality rate of 20% for pal-
liative resection is high. However, this is not the mortality
rate of an operation undertaken for incurable cancer, but the
results to be expected from resection when the local extent of
the growth is manifest at operation. Compared to results of
closure of the chest without attempts at resection, this figure
seems less excessive.

The 19 patients in whom good surgical results were not
obtained died within 1 year of surgery; all had metastases.
None developed symptoms directly referable to operation,
such as gross respiratory insufficiency or the sequelae of in-
fﬂctifm in the pneumonectomy space. Hemoptysis and ex-
cessive sputum were relieved, but no conclusion could be
reached regarding relief of pain. The failure to relieve or
prevent pain was the most disappointing feature of palliative
resection. The length of the final illness appeared signifi-
cantly reduced in patients who had palliative resection.

The difference in results between the various methods of
treating lung carcinoma which has advanced to the stage of
nvolvement of the mediastinal structures is not great. \\b/hile
thoracotomy remains the only certain method of determining
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operability and resection the only known cure, palhative re
section seems indicated wherever possible
™ [Theioperative mortalty assoctated with resectton of carcmoma when
the lesion has produced gross mvasion of surrounding structures 1s so high
that the procedure can scarcely be called palliative In addition to the m
mediate mortahity, the madence of nonfatal complications 1s hngh, and the
discomfort and morbsdity of the operation 1s often as disabling as the pr
mary disease, considering the fact that life expectancy 1s so short Irradn
tion therapy will often relieve symptoms as well as resectton with mych
less morbidity —Ed ] .

Factors which Influence Long-Term Survival of Patients
with Cancer of Lung were evaluated by John H Gibbon

Jr, John Y Templeton, 111, and Thomas F Nelson, Jr?
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Fig 17 —Disposition of 353 cases of cancer of lung (Courtesy of Gibbon J 1
Jr et'al Ann Surg 145 637 641, May, 1957 )

(Jefferson Med College), n 353 patients seen from Apﬂi
1946 to January 1951 As Figure 17 shows, 107 (30%) ha
moperable lesions Of 246 patients (70%) operated on, cancer
was removed 1n 145—599 of those explored and 41% of the
entire series, 136 pneumonectomies, 8 lobectomies or bilo-
bectomies and 1 Jocal excision were performed Operatné
mortality was 23% 4
Of 208 patients whose cancers were not remoy ed, 4 Ine
over 5 years Histologic diagnoses were based on neoplastic
(1) Ann Surg 145 637 641 Mav 1957



1HE LUNGS AND PIEURA 153

cells in bronchial sceretions Ouie patient died 534 years after
first exanunation 3 1 was alive 6 years and 2, 8 y ears after. Of
145 patients whose cancers were ranoved, 30 (2196) sur-
vived § years (279 of 112 patients who survised operation)

Pacumonectomics were performed in 28 of these survinvors.
The pericardium was opened in only 9 Average age of 5-year
suryvivors was 56; of the entire series, 38 Average duration of

PERCENT ——
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[

.
-
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2 3
YEARS OF SURVIvAL
Fig 18 —Survival rates of cancer of luny A, survinal in general population, B,
cancer extirpated without extension beyond Jung C, cancer extirpated with exten.

sion beyond lung D cancer not_extirpated (Courtesy of Gibbon, J H, Jr, et af
Ann Surg 145 637 641, May, 1957)

symptoms before treatment i the entire group was 69
months, and 5 months for 5-year survnors.

In 105 patients (72%), the tumors removed were epider-
moid carcinomas, 79 of these patients survived operation
Carcinoma was localized m 79, and 20 surined § years or
more Only 5 of 36 patients with extension of epidermoid
carcinoma beyond the lung Ined 5y ears Among 23 who sur-
vived operation for anaplastic tumors, 2 of 7 with localized
lesions Ined over 5 years Of 16 patients with anaplastic le-
stons extending beyond the lung, 2 survived 5 years Of 2
with adenocarcinoma confined to the lung, 1 survived 5
years, but there were no 5-year survivors among 6 with
adenocarcinoma which had spread bevond the lung Neither
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of 2 patients with als eolar cell carcinoma hved 5 years Of65
patients with tumors (of all types) confined to the lung, 23
(35%) survived 5 years whereas only 7 (9%) of 80 with ex
tensive lesions survived (Fig 18) Mediastinal lymph nodes
were mmvolved 1 5 of the 7 and the inferior pulmonary vem
m 2,

The most important single factor related to 5 year sur
vival was the absence of tumor extension beyond the lung
5 year survival of patients with localized cancer was four
times that of those whose cancer had spread beyond the lung
Best results were obtained in patients with epidermord car
cinoma confined to the lung (37% S-year survival) Although
anaplastic carcinoma 1s reputed to have an extremely poor
prognosis, 4 patients with this tumor survived over 5 years
and 1n 2 of these, the tumor extended beyond the lung
» [Our experience provides almost identical figures to those reported by
these observers —Ed ]

Bronchial Carcinoma Effect of Radiotherapy on Survival
was evaluated by J R Bignall* (London) m 207 patients
and a comparnison made with a matched series of 248 » ho re
cerved no treatment hikely to prolong hfe Of the 207 irradt
ated patients, 114 recen ed an estimated tumor dose of 1,000
3900 r and 93 had 4,000 r or more No patient 1n erther series
was known to have extrathoracic metastases when the dect
sion on treatment was made

The greatest differences between treated and untreated
patients 1n duration of life from the first hospital attendance
was found in those without mediastinal metastases treated
with 4,000 r or more, 35% lived a year and 15% Iived 2 years
compared with 24% and 6% of the untreated patients Inpt
tients with mediastinal metastases, differences were Tess and
pattern of survival of those treated with 1,000 3,900 r was al
most 1dentical with that of the corresponding untreated
group

Evidence suggests that differences were not entwrely due
to selection and random-sampling varations, but were m-
fluenced by radiotherapy In this series, however, it 15 ub-
Itkely that radiotherapy caused an mcrease of 1s much 18
10% 1n the proportion surviving a yer after chagnosts of

(2) Lancet 18 687) June 9 1956
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50 in those fiving 2 years, event in the most fasorable pa-
tients treated with higher doces,

Results of Radiotherapy of Bronchial Cancer. L. H. Gar-
land and M, .\. Siscon® (Stanford Univ.) found that the av-
erage survival time after roentgen therapy alone in 122 pa-
tients with bronchogenic carcinoma was 6.2 months, ranging
from 1 to 60 months. Average survival of 275 untreated pa-
tients was about 3 months less, In all the patients the cancers
were considered inoperable or found to be unresectable. Ra-
diotherapy in moderately heavy do<age (about 3,000 r tumor
dose in 4 weeks or less) has a useful place in palliation of
bronchogenic carcinoma. In heavy dosage (about 5000 r
in4-3 weeks), it is oceasionally curative.

Relicf from symptoms for weeks or months was obtained
in about two thirds of the treated patients, but marked im-
provement in only about 209%. Results were slightly better
in patients with anaplastic tumors than in those with squa-
mous cell growths. The response to radiotherapy was not
predictable on histologic grounds; some well-differentiated
squamous celfl lesions responded better than some anaplastic
tumors. Paticnts in poor general condition due to age, con-
current discase or distant metastases should not have radical
radiotherapy. Palliative radiotherapy, judiciously applied,
may often help these patients. Reports in the literature indi-
cate that megas oltage and betatron therapy are about equally
as effective as orthovoltage therapy (200-250 kv.) used in
these patients.

THE HEART

Management of Wounds of Heart: Recent Series of 43
Cases with Comment on Pericardicentesis in Hemopericar-
dium. Aubre de L. Maynard, Marcelino J. Avecilla and Emil
A. Naclerio* (Harlem Hosp., New York) summarize their
experiences with this series of penetrating heart wounds.
Over-all mortality was 42%. In a few patients with massive

« €3) Radiwlogy 67 48 62, Tuly, 1956
() Ann Sarg 144 1018 1022, December, 1956
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hemothorax presumably exsanguinating autopsy revealed
a mimmal or practically nonexistent hemopericardium In
these mstances hemopericardium was not the lethal factor
but loss of blood probably was It seems therefore that some
patients admitted 1n extremis are just as likely to be victims
of exsangumation with a totally msigmficant hemopericar
dium as of acute hemopericardium with cardinc tamponade
In pericardial 1spiration whether by parasternal or costo
xiphoid route clotted blood mnvarmably encountered mter
fered with successful withdrawal of blood and successful
decompression
Since 60 70% of the patients had additional serious wounds
surgery was performed on 32 Mortality rate was 25% When
the emergency surgical umt of a hospital 1s adequate surgery
1s probably the preferred therapy for serious cardiac wounds
» [The management of penetra - me vhat
controversial with two schools
ment 1n all cases and the other
dicentests as specific therapy or as a preparatory measure to emerge &
thoracotomy 1 patients m whom response to this method of treatment 15
not mamta ned The authors of this article are proponents of the forxggr
method but their results can hardly be considered a strong recommen“
tion for thus form of management In this series of cases over all morta t}’
was 42% and n thesr previously reported series st was 579 Proponents
of the conservative approach nclud ng ourselves have reported ccmpartﬁ
ble series 1n which cot servative management was employed with a total
mortal ty of approximately 25% OQur own experience has led us to the corz\s
viction that operative treatment 1s necessary m only about 25% of pabient
with penetrat ng wounds of the heart —Ed ] £
Penetrating Gunshot Wounds of Heart Chnical Study o
88 Cases with a follow up period of 10 16 years was corls
ducted by O Perasalo A N uusisto and J LMJ'U‘I\""
(Unmiv of Helsmki) Most patients were wounded by she
fragments The metal foreign body was lodged 1n the heart m
46 patients ind 1n the pericardium mn 42 ;
Early symptoms were present in 68% of the patients b‘-ld
early signs only m 22% Some patients had tachycardsa an
extrasystoles Hemopericardium dev eloped m 6 patients an
definite systohc or diastolic murmurs m 8 Late symptoms
were commrner There was only 1 patient without symptoms
whereas 60 had more or less severe symptoms Late signs
were rare the ECG showed late changes m only 1 patient
Complications occurred 1n 3 patients In 1 the shell frag
(5) Ann e¢hr g naec Fennae vol 43 supp 17 1956
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ment wandered from the left ventricde mto the epigastric
artery, from where it was removed In the others the com-
phecations were Icthal; T had perrearditis and died of enceph-
alomy chitis, the other died of a myocardinl mfarct cansed by
a<hell fragment injuring a coronary vessel

Surgery was performed on 10 patients; there was a large
metal prece m the heart muscle i 2 and in the pencardinm in
8 All recovered. Surgery appeared indicated when the for-
eign body was 03 em or larger, in pericarditss or myocardial
damage, or when severe subjectne symptoms or neurosis
follow ed the myury.

Myocardial Contusion. Harry W Hale, Jr. and J Walter
Martin® (Buffalo) state that closcd chest mjurics are more
common than mjuries due to penctrating objects The heart
1s particularly subject to myury beeanseat haungs freely in the
chest cage and 15 suspended from one end Sudden accelera-
tions or decclerations of the chest, compression of the heart
between the sternum and the vertebral column or sudden
violent mcrease in itrathoracic pressure can myure the heart
A variety of pathologic lesions may occur m the heart and
its associated structures as a result of closed trauma There
may be small areas of petechire or ecchymoses, either sub-
endocardial or subepicardial The pathologic process may be
damage of the muscle, with necrosss and scar formation The
lesion may resemble myocardial mfarction due to coronary
occlusion Late results may include myocardial msufficiency
or aneurysm dilatation Blunt mjuries may cause arrhyth-
mias, without anatomic evidence of damage

The chnical picture of myocardial contuston depends some-
what on the extent and ty pe of lesion The patient may have
pan, marked tachycardia, dyspnea and hypotension The
ECG may show transtent or longer-lasting disturbances of
rthythm or evidence of pericarditis and focal muscular dam-
g€, as1n typical my ocardial infarction

Treatment s essentially that of the patient with coronary
occlusion and myocardial nfarction, except that anticoagu-
lants are not given because of danger of hemorrhage into the
heart muscle In mild cases, the patient may gradually be
mobilized as symptoms subside and the ECG returns to nor-

(€) Am J Surg 93 558 564 Apnil 1957
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mal In more severe mjuries, with ECG evidence of marked
muscular damage, complete bed rest of 4-6 weeks 15 mdi
cated Pronestyl® or quinidine may be used in patients with
arrhythmias and 1f marked hypotension develops, norepineph-
rine may be necessary Digitalis 1s given only when decom
pensation develops Signs of cardiac tamponade should be
watched for, especially during the 2d week.

Posttraumatic Constrictive Pericarditis R. de Vernejoul,
P Busson, R Courbier and R Tricot? report a case success
fully treated by pericardiectomy 1n 1 man 31, who had a stab
wound 1n the left thorax They review 26 previously pub
lished cases of constrictive pericarditis following trauma

Reaction of the serous pericardial membrane to mjury 1s
the same as that of the pleura, 1e, traumatic and purulent
mflammation may develop mnto constrictive pericarditis
Pericardiectomy 1s the treatment of choice and resection
performed through the transpleural route or by sternotomy
should be 1s complete as possible without necessarly bemg
total Timing the operation 1s not so difficult as mn bacillary
constrictive perrcarditis Once the pericardial shell has been
formed, 1t should be removed Calcification imphed a poorer
prognosts If mjury 1s accompanied by a heart wound the
myocardial scar 1s a serious rish Posttraumatic myocarditis
may explain some early postoperative deaths

Surgical mtervention during the imitial stage, when there
1s pericardial effusion, 1n a sense constitutes preventive treat
ment of chronic constrictive pericarditis In severe mjuries
of the thorax, hemopericardium must be watched for because
1t can easily be overloohed Repeated punctures dramn the ef-
fusion If these are mneffective and effusion recurs operition
1s necessary Cleansing of the pericardial cavity and aspird
tion permiut rapid drainage of the effusion If operation 1s pet
formed later, when lesions of the pericardial membrane ar
already present, hemopericardium should be regarded m
trally as constrictive pericarditis and pericardiectomy should
be performed Purulent pericarditss which develops mto the
chronic constrictive type, 1s treated by pericardiectomy after
the acute condition has subsided If antibrotics do not arrest
the acute mfection, dramage 15 mdicated until a favorable
time for pericardiectomy
T Tresse méd 65 241243 Feb 9 1957
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Constrictive Pericarditis: Review and Long-Term Follow-
up of 78 Cases (59 men and 19 women) are reported by John
C Dalton, R J Pearson, Jr, and Paul D White® (Massa-
chusetts Gen’l Hosp ) Age of apparent onset varied betw een
2and78

Djyspnea on exertion, ankle edema and abdomunal swell-
mg are the most frequent complaints at onset and as the dis-
ense progresses Nech vemn distention and hepitomegaly are
the most frequent phyvsical findings Pleural effusion was
present 1 50% of patients, ascites m 47% Systolic blood
pressure 1bove 130 mm Hg was found in only 1 patient pre-
operatively, but wide pulse pressures were not rare Systolic
blood pressures commonly rose postoperatively, but no pa-
tient became seriously hypertensne Cardiac enlargement
was present in one half the patients, cardiac pulsations were
dimimshed in four fifths Calctum was found in the pericar-
diumat \ ray study, operation or autopsy 1n 609

Lvery patient had an abnormal ECG with abnormal T
waves The P waves were abnormal in 72% of those with
normal rhythm Atrial arrhythmas ocenrred in 34 patients,

fibnllation was 1dentified 1n 27, being constant 1n 19 A low
QRS (amplitude of less than 5 mm 1 all 3 standard himb
leads) was observed 1n 55%

Charactenistic carchac catheterization findings are mod-
erately low resting cardiac output, elevated pulmonary cap-
illary pressure, early diastolic dip and plateau pattern m the
right ventricular pressure tracing, elevated and relatively
umform pulmonary wedge, pulmonary artery dastolic, nght
ventricular end diastolic and right atmal and vena caval
pressures

Among 61 patients w ho had therr first surgery for constric-
tive pericarditis there were 7 operative deaths (114%) Of
7 patients who had repeated operations, 2 died during the
procedure Forty two patients who had surgery are still In-
mg, all patients followed over 20 years are Inving normal
unrestricted hives Surgery gave excellent results i 50%
wnd failed m about 7%

Treatment of Cardiac Arrest Occurning during Surgery
1s discussed by Jerome H Kay, Richard Dever, Robert A
Grertner and George C Karser? (Nat’l Inst of Health) Car-

(8) "Ann_ Int M
nn Int Med 45> 445458 September 1956
©) JABM A 163 165167 Jan 19 1957
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mal In more severe mnyuries, with ECG evidence of marked
muscular damage, complete bed rest of 4 6 weehs 15 ndi
cated Pronestyl® or quimdine may be used m patients with
arrhythmias and if marked hypotension develops, norepmeph-
rine may be necessary Digitalis 1s g1ven only when decom
pensation develops Signs of cardiac tamponade should be
watched for, especially durmg the 2d week.

Posttraumatic Constrictive Penicarditis R de Vernejoul,
P Busson, R Courbier and R Tricot? report a case success
fully treated by pericardiectomy n a man, 31, who had a stab
wound m the left thorax They review 26 previously pub
lished cases of constrictive pericarditis following trauma

Reaction of the serous pericardial membrane to myury s
the same as that of the pleura, 1e, traumatic and purulent
wflammation may develop nto constrictive perscarditss
Pericardiectomy 15 the treatment of chorce, and resection
performed through the transpleural route or by sternotomy,
should be as complete as possible wrthout necessarly bemng
total Timing the operation 1s not so difficult as 1 bacillry
constrictive perrcarditis Once the pericardial shell hns been
formed, 1t should be removed Calcification implied a poorer
prognosis If mjury 1s accompanied by a heart wound, the
myocardial scar 1s a sertous rish Posttraumatic myocarditis
may explam some early postoperatiy e deaths

Surgical mtervention during the mmtial stage, when there
1s pericardial ef‘fuslon, 1 a sense constitutes prev ent1ve trew
ment of chronic constrictive pericarditis In severe mjunes
of the thorax hemopericardium must be watched for, beciust
it can easily be overlooked Repeated punctures dram the ef-
fusion If these are meffect:y e and effusion recurs, operation
1s necessary Cleansing of the pericardial cavity and aspir1
tion pernut rapid drainage of the effusion If operatton 1s per
formed Iater when lestons of the pericardial membrane are
already present, hemopericardium should be regarded it
tially 15 constrctive pericarditts and pericardiectomy shoule
be performed Purulent pertcarditis which develops mto the
chronic conetr ctive ty pe, 15 treated by pericardiectomy after
the acute ¢ “stion has subsided If antibiotics do not arrest
the acute in ~ction dramage 1s mdicated until a favorable
time for pericardiectomy
TTUY Eresemcl 41 43 Feb 9 1957
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Constrictive Pericarditis Review and Long-Tetm Follow-
up of 78 Cases (59 men and 19 women) are reported by John
C Dalton, R J Pearson, Jr, and Paul D White® (Massa-
chusetts Gen’l Hosp ) Age of apparent onset varied between
2and78

Djyspnea on exertion, ankle edema and abdommal swell-
mg are the most frequent complaints at onset and as the dis-
ease progresses Nech vewn distention and hepatomegaly are
the most frequent physical findings Pleural effusion was
present m 50% of patients, ascites mn 47% Systolic blood
pressure 1bove 130 mm Hg was found n only 1 patient pre-
operatively, but wide pulse pressures were not rare Systohc
blood pressures commonly rose postoperativelv, but no pa-
tient became seriously hypertensive Cardiac enlargement
was present 1n one-half the pattents, cardiac pulsations were
dimimshed m four fifths Calctum was found i the pericar-
dium at~\ ray study, operation or autopsy 1n 60%

Every patient had an abnormal ECG with abnormal T
wues The P waves were abnormal 1n 72% of those with
normal rhythm Atrial arrhy thmas occurred 1n 34 patients,
fibrillation was 1dentified 1n 27, bemng constant m 19 A low
ORS (amphitude of less than 5 mm m all 3 standard limb
leads) was observed i 55%

Characteristic carchac catheterization findings are mod-
erately low resting cardiac output, elevated pulmonary cap-

tllary pressure, early diastolic dip and plateau pattern m the
night ventricular pressure tracing, elevated and relatiyvely
uniform pulmonary wedge pulmonary artery diastolic, right
ventricular end diastolic and right atral and vena caval
pressures

Among 61 patients w ho had therr first surgers for constric-
tve pericarditss, there were 7 operative deaths (114%) Of
7 pattents who had repeated operations, 2 died during the
procedure Forty two patients who had surgery are still Inv-
mg, all patients followed over 20 years are living normal,
unrestricted Ines Surgers gave excellent results 1n 50%
and failed m about 7%

Treatment of Cardiac Arrest Occurning during Surgery
15 discussed by Jerome H Kay, Richard Dever, Robert A
GAertner 1ing George C Karser? (Nat'l Inst of Health) Car-

() Ann_ Int. Med 45 435458 September 1956
) FAM N 163 165167 Jan 19 1957
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massage alone, the treatment of choice 1s electric defibriila
tion Two large electrodes, at least 7 cm 1n diameter, are
placed firmly one on each side of the ventricular mass and 2
single shock, as short as possible, 15 given If this 1s not ef
fective, a series of 3-5 short shocks are given The heart then
goes mnto asystole, after 10-15 seconds, regular beats are seen
If asystole persists, further massage often restores the beat
Cardiac Arrest at Work—Penknife Thoracotomy with Re
covery. C Dawvid Brown, Joel Knudson and George F
Schroeder? (Lutheran Deaconess Hosp , Chicago) report on
successful resuscitation of a patient who apparently died of
cardiacarrest
Man, 24, while working 1n hospital darkroom, suddenly collapsed
No heart sounds were audible Artificral respiration was starte
With a pocketknife, an maision was made between the left 4th and
5th ribs and the 4th costal sternal junction was severed No bleeding
occurred The heart was at a standstill and apparently arrested i
systole After about 1 minute of manual systole, the heart began to
fibrillate Oxygen administration was started After the patient was
transferred to the operating room, tracheal intubation was P“d
formed and oxygen given under pressure About 4 minutes had
elapsed before thoracotomy, 5 minutes before fibrillation began an
8 munutes before tracheal intubation Fluds were gtven mtrave
nously, including 60 cc of 1% procaine i
Since fibrillation did not stop after 90 minutes and a deﬁbr;“3
lator was not avalable, potassium chloride was njected nto tte
right atrium, with resulting complete standstill As calctum gluconlld
did not restart the heart, manual systole was imtiated, which es
agam to fibrillation After 135 mumnutes, fibrillation was still llarce
ent and a third attempt was made, using potassium chloride 3 on
The heart came to complete standstill again, and after about 3 ;5;
onds, compression was restarted This time, the heart began to eas
regularly and has continued 1n regular rhythm The pericardium “ty
partially closed the collapsed lung reinflated and the chest cavl{l
closed Sugns of shock rapidly disappeared, after 24 hours, thf\ pof
tient was able to talh He returned to full activity 1n 2 months m]S or
22 months after the episode, he had shown no signs of men
emotional abnormalities nor imparrment of any vital function or
» [This 15 a truly remarkable case and dramatically illustrates the 1mp
tance of perses erance in dealing with this problem —Ed ] Mas-
Structural Changes in Heart Resulting from Cardiac de
sage m 14 patients who died subsequently were studie t)s
George H Peddie, Oscar Creech, Jr, and Bela Halper

(2; %AMA 163 352353 Feb 2 1957
&) urgery 40 481 487 September 1956
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Seven died immediately of cardiac arrest, 1 after 6 hours and
the rest 10 79 dnys later Of the last, 3 died of cardiac arrest
and 3 1egamed consciousness and later died of thetr primary
disease

In all mstances 1 w hich massage lasted more than 15 mun-
utes there was evidence of some damage to the myocardium
and pericardium Rupture of the myocardium occurred 1 1
1nstance after 90 minutes of massage On the other hand,
pericardial reaction, noted in 9 cases, developed irrespective
of the duration of massage and was not confined to cases
which the pericardium had been opened It s likely that ma-
mipulation of the heart and mtracardiac mjection of various
agents are sufficient to produce pericarditis No conclusions
could be drawn from the use of the defibrillator 1n regard to
cardinc damage

Since cardiac massage 15 usually mnitiated hurriedly, ma-
mpulation tends to be vigorous and serious injury may fol
low when massage 1s continued more than 15 minutes How-
ever, 1t may be prolonged safely if performed carefully

Emergency Treatment of Air Embolism 1s suggested by
Morris J Nicholson and Joseph P Crehan? (Lahey Chinic)
(1) Withdraw the needle as soon as symptoms appear, or
close the opeming m the vein should ur enter at the opera
trve site (2) Lower the patient’s head to prevent air from en-
tering the cerebral circulation m case arterial embolism may
have occurred (3) Place the patient 1n the left lateral pos:
tion to release the air block Should these measures fail, an
emergency thoracotomy must be done m 2-3 minutes from
the time cireulation ceases to permit cardiac massage and
displacement of air from the right side of the heart into the
lungs or 1ts aspiration by a needle and syringe, which will
allow return of normal cardmac function Mamtenance of a
clear airway and establishment of continued, effective arty
ficral resprration with oxy gen are essential

If air has entered the left side of the heart through a patent
foramen ovale or 1 congenital interventricular septal defect
or has been mtroduced directly mto the pulmonary artery
air uftimately m1y have been evpelled mnto the aortn and
have entered the coronary arteres, blocking circulation of

) Anesth & Analg 35 634 643 Nov Dec 1926
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oxygenated blood to the myocardium Expenments have
shown that air trapped 1 the coronary vessels of a dog can
be forcibly expelled by appropriate treatment, and an other-
wise certain cardiac fatahty be turned into a survival Pa
tients surviving venous air embolism may show ECG en
dence of right heart strain Routine use of senal ECG’s mght
be a useful guide during treatment

Percutaneous Left Ventricular Puncture in Assessment of
Aortic Stenosis. In assessment of patients for aortic 1alie

N
rite
Fig 19 —Composite drawing of lateral views of 9 hearts s cases of a0
stenus%s A hine ha?c been drawn trom apex through center of area of valve calclﬁ(cz‘;:y;‘
in each case Angle varies {rom 24 to 42 dexrees with a mean of 35 degrees
tesy of Brock R, ¢t of Thorax 11 163171, September, 1956)

surgery, standard methods of mvestigation are of timited
value They cannot indicate whether, n a patient with sign§
of pure aortic stenosis, sy mptoms such as angina or dyspnea
are due to aortic stenosis or to associated coromary or pul-
monary disease Neither can they show whether, i a patient
with a mixed lesion, aortic stenosis or regurgitation s dom-
mant Further mformation mn such cases might be obtamed
by measuring the sy stohe pressure gradient across the aorti
valve This has been done rountinely at operation for aorti¢
stenosis
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Russell Brock, B. B. Milstein and D. N. Rossﬁ.(London)
de eloped a method of measuring the gradient by direct punc-
ture of the left ventricle through the intact chest wall and
simultaneous brachial artery puncture. The axis of the out-
flow tract was found to correspond with a line drawn from
the apex of the heart to the 2d right costochondral junction
and inclined backward at an angle of about 35 degrees to the
sternum (Fig. 19). A needle inserted in this line has a better
chance of entering the left ventriciilar chamber than one
passing across the outflow tract, particularly in aortic steno-

Fig 20 —Anteroposterior and lateral x rays taken during left ventricular puncture
and nght heart catheterization Ventricular needle and cardiac_catheter can be seen,
Note that in anteropasterior view needle 1s directed toward 2d might costochondral
junction In this case posterior angulation of needle 15 about 30 degrees (Courtesy of
Brock, R, ef af Thorax 11 163 171, September, 1956 )

sis in which the ventricular muscle is very thick and the
cavity small, especially in systole. There seems to be less
chance of damage to a coronary vessel since these are small
mn the region of the apex of the ventricles. These observa-
tions on the line of the outflow tract were checked by taking
x-rays of the needle in position in the heart during left ven-
tricular puncture (Fig. 20).

Tecrnic—The patient 1s given premedication as for a cardiac
catheterization and lies supine. An electrocardiograph is connected
m every instance, and mstruments are available for emergency
thoracotomy, cardiac resuscitation and aortic valvotomy. A percu-

(5) Thorax 11 163 171, September, 1956
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taneous brachial artery puncture 1s performed The front of the
chest 15 draped to expose the area from the right of the sternum to
the midaxilla and from the clavicle to the costal margin The position
of the apex beat and of the 2d right costochondral junction 1s then
marked on the shin The skin about 2 cm below and lateral to the
apex beat 1s mfiltrated with local anesthetic solution, and the nfil
tration 1s carrred down to the pericardium One or two extrasys
tales indicate that the needle has penetrated the myocardum If
these are seen, no more procame should be njected at this depth
the needle should be withdrawn a short distance 1f any more 1s re
quired Injection of procamne into the myocardium may precipitate
ventricular fibrillation A no 18 gauge needle 125 cm long 15 con
nected to the electromanometer and heparimized saline run slowly

PRESSURES AT VENTRICULAR PUNCIURE AND AT
OPErATION (Ix M Hg)

LEFT VENTRICULAR PUNCTURE OPERATION
(%?:z PKI;S‘S/UKE prs‘;\un Gravtent PIIES‘SIURE PA:::: me | GRADIENT
1 165/10 | 130/70 35 155/10 70745 85
2 145/10 | 100/45 45 155/10 65/30 90
5 220/10 | 100/60 120 195725 | 80/45 s
6 170/10 | 95/60 75 135/15 | 70/50 65

9 255/10 1 130/90 125 165/15 | 55730 10
12 245/15 | 185/105 80 250730 | 200/100 50
15 150/12 | 115/75 35 175/25 | 150/100 2
16 220/15 | 100/60 120 200/20 | 80/50 120
18 200/25 80/50 120 200745 | 95/60 105

19 205/20 | 140/80 65 160720 | 80745 80
20 260/40 | 150/70 110 175/35 | 85/65 %0
22 170715 | 95/45 75 145/15 t 75745 7

through 1t The needle 1s mserted at the apex and directed towar(}
the 2d right costochondral junction with a backward inclmation {it
about 35 degrees It 1s advanced until the left ventricle 15 just fe
mpinging on the needle tip and 1t then enters the ventricle Prﬂe
cautions must be taken to avoid air embolism The needle 18 Ligh 13
supported between the fingers while synchronous or ymmedsately
consecutive left ventricular and brachial artery tracmgs are rel
corded The needle 1s then withdrawn and the shin puncture cove;’efr
with a simple dressing The needle 1s not as a rule m the heart 05
more than 3 4 munutes, and apart from one or two evtrasystolesh 2]\E
the ventricle 1< penetrated there are no further arrhythmias W 15
the needle 1s 11 position so long as 1t 1s kept still There 1s no dxsm’.st
and Dittle sensation of pan or discomfort 1s felt by the Pﬂmfl‘w
X-rays are taken routinely before the patient 1s returned to o
ward, to exclude pneumothorax or blood 1n the pleurt
pericardium
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"The authors performed this procedure on 24 patients w 1th-
out serjous complications In addition, 15 patients had had
nght heart catheterization In 12 mstances diagnosis was
confirmed at operation when the gradient was compared
with the figure obtamed at left ventricular puncture (table)
In general, there was reasonably close correlation between
the observations made before and at operation
™ [This method appears to be simpler than left heart catheterization by
passing a catheter mto the left atrium through a cannula 1nserted poster:-
orly 1t 1s somewhat surprising, howeser, that the authors encountered no
complications from the procedure —Ed }

Dye Dilution Curves from Left Heart and Aorta for Lo-
calization of Left-to-Right Shunts and Detection of Valvular
Insuffictency were determuned m 33 patients by Lugene
Braunwald, Herbert L. Tanenbaum and Andrew G Morrow®
(Nat'l Inst of Health) The technic used consists of rapid -
jection of an mdicator dy e nto the chambers of the left heart
or aorta and recording of a dilution curve from a peripheral
artery

In absence of any left to right shunt or of valvular regurgi-
tation on the left side of the heart, rapid injection of an in-
dicator mnto the left atrium left ventricle or thoracic aorta
yielded a primary curve with sharp rapid ascent and shightly
slower descent When injection was made proximal to the

site of a left-to right shunt, that fraction of indicator which
passed through the pulmonary circulation distinctly mter-
rupted the smooth, rapidly descending limb of the primary
curve, with an abrupt decline 1n rate of fall in concentration
However, when indicator was injected distal to the site of the
shunt, a normal curve was obtained Thus, by selectively m-
jecting mdicator wto various sites, the location of the left-
to night shunt could be precisely determmed When mjection
was made immediately distal to an msufficient valve, a por-
tion of indicator washed back and forth, resulting 1 a dilu-
tion curve with rapid ascent, but distinctly prolonged, gen-
erally smooth uninterrupted descent
In the 33 patients studied, no complications resulted from
left heart or arteral catheterizations The technic proved
particularly useful in distinguishing between (1) mterven-
tricular septal defect and aortic septal defect; (2) aortic sep-
(6) Proc. Soc. Exper Biol & Med 94 510 512 March 1857
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tal defect and patent ductus arteriosus, (3) aortic valvular
disease and ruptured aneurysm of sinus of Valsalva, and (4)
aortic and pulmonic insufficiency Another application has
been m determining presence or absence of an interventrc
ular septal defect or of mitral insufficiency in patients with
known mteratrial septal defects, 1 e, establishment or exclu
ston of diagnosis of a common atrioventricular canal Inpa
tients with anomalous pulmonary venous dramage, pres
ence or absence of an 1nteratrial septal defect has been de
termined

Technic and Sequelae of Catheterization of Left Side of
Heart Marianne Bagger, Viking Olov Bjork and Gunnar
Malmstrom? (Stockholm) developed the technic of punc
turing the left atrium with a needle through the 8th mter
costal space i the right posterior portion of the thorax
This permuts the introduction of a fine plastic catheter
through the needle down 1nto the left ventricle and out mto
the aorta Thus a complete left heart cathetertzation with
measurements of the pressure gradient across the mitral and
aortic valves can be performed The puncture technic also
permits rapid mjection of contrast medium m the left atrum
for outlining the mutral valves during the heart cycle which
has proved to be of practical value In difficult cases, espe
cially those with combined lesions, this method of left-heart
catheterization, 1f necessary combined with anglocardlogra
phy,1¢ of great clinical help

Pleuritic pain, extrasystoles, shghtly elevated temperature
and a small amount of blood 1 the pericardium are com”
monly encountered after a left heart catheterization Thesf
sequelae are brief and. not counted as complications Majo
complications are heart tamponade, ventricular fibrillation
and cerebral embolism Minor complications are & smal
pneumothorax, hemoptysis and pleural effusion

Among 150 patients with mitral stenosis, major comphc?
tions were observed m 11 (7%) No death occurred 1m this
group and no patient had persistent sequelae Among 17 pa
trents with aortic valyular disease, there were 3 mjor com
plications mcluding cardiac tamponade with ventricular
fibnillation

Ina small left atrium, the puncture may be performed with
T(7) im Heart ] 53 0199 Jamuary 1957
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the aid of fluoroscopy When angiocardiography 1s performed,
the patient must be well oxygenated during and after anes-
thesta The complications mn this group scem more related
to anesthesia than to actual mjection of contrast media Some
comphcations cannot be avorded Therefore, left-heart cath-
eterization 1s advised only when 1ts diagnostic help 1s neces-
sary for the decision of eventual surgical exploration

Hypotherrua for General and Cardiac Surgery. With
Technics of Some Open Intracardiac Procedures under Hy-
pothermia Hy pothermua 1s the physical state of a homother-
mic person whose body temperature 1s below the accepted
normal range for that person Currently, there 1s ample
Lnowledge and experience in man with body temperatures
m the 1ange of 37 C-20 C only The fundamental physiologic
effect of hypothermia 1s a progressive fall in the metabolic
rate of all tissues The greatest dangers of hypothermia be-
tween 20 C and 30 C are disturbance 1 cardiac rhy thm and
hemorrhagic dinthests Nonlethal complications mclude pro-
tracted 1leus of the gastrointestinal tract, occasional super
ficial burns if diathermy or hot water mattresses are used and
peripheral neuritis 1f ice water surface cooling 1s used

The followmg management of hypothermia 1s suggested
by Henry Swan® (Umv of Colorado).

TecHNIC —Preparation of patients for hypothermic anesthesia 1s
essentially sinmlar to any anesthetic procedure “Morphine, Dem-
erol®, barbiturates and scopolamine are given for premedication
Induction 15 usunlly with ether Two intravenous cannulas are placed
to assure that tlus route for fluds or blood will be available ECG
needle electrodes are connected, and a rectal thermocouple 1s 1n-
serted Throughout the induction and cooling period, a surgeon s
avulble for cardiac resuscitition if the need arises When 1 second-
plane, third stage anesthesi, the pattent 1s placed m a tub of tepid
water, except for the head and arms If shivering ensues, curare 1s
given When vitnl signs are stable, 1ce cubes are added to the water
Hiperventilation 1s dehiberately performed throughout the anes-
thetic experience, except during circulatory occlusion The patient
15 remorved from the tub when rectal temperature has reached a
pomnt which 1s about two thirds the desired fall To cool an infant

requires about 10 15 munutes 1n the tub, an obese adult m1y need
s long as 60 75 minutes

The patient 15 removed from the tub and thoroughly dried The
pelvic arer 1s wrapped with 1. felt, which 1s taped n place A
standard dithermy coil 1s then accurately placed, with the patient

(8) S Clin North Amenica 36 1009 1024 August 19 6.
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so supported that Jus weight does not he on the coils Diathermy 1s
used to counteract a tendency to overdrift in cooling and to warm
the patient immediately after completion of the cardiac procedure
Blood replicement 1s begun early, with transfusion shightly m ex
cess of loss About half the patients show aurtcular fibrillatron when
they enter the ligh 205 (C) This 1s not considered serious most
revert to sinus rhythm at about the same temperature when
rewarming

About 5 minutes before the moment of circulatory occlusion fur
ther curare 15 given to prevent contraction of the diaphragm Blood
PH 1s determuned at this time The patient should be 1n resprratory
alkalosis, with pH 7 5 or more During occlusion the lungs are al
lowed to collipse completely and respiration 1s discontinued The
surgeon occludes inflow of blood to the heart then after a few sec
onds occludes the aort1 about 1 1 distal to the valve and inpects
0515 ml neostigmme 1 4000 into the base of the aorta to perfuse
the coronary system After another 10 15 seconds the operitne
mantpultion 1s performed

On release of circulatory occlusion the [ungs are agam ventilated
with oxygen and hyperventilation resumed The patient may recenc
only oxygen until the end of the procedure If further anesthettc
agent 1s needed 1t 1s usunlly 50 50 mtrous ovide oxygen

Diathermy 1s begun immedintely after restoration of circulation
applied intermuttently (1 minute off and 2 on) to help prevent skin
burns Auscultable blood pressure of 90 systolic or above should be
aclieved before the thoracotomy s finally closed to avoid later
bleeding when the hypotension of hypothermia rises to normal IE\d
els After closure the patient may or may not be further warme
1n the tub filled with water at 45 C  depending on temperature 1h¢
endotracheal tube 15 remoted when spontaneous respirations ppear
adequate The usunl temperature 2t wahking 1s about 34 C |

The mmmediate postoperative period 1s extremely critical Dﬂn
uation of effective circulating blood volume and myocardral functio
15 extriordinarily difficult A few mstances of severe shoch DCe
curred durmg this period Blood 1olume studies are done at this tum
for comparison with preoperative levels
™ [This mvestigator has made 2 valuable contrtbution to opent t or
surgery with the use of hypothermia for this purpose There are howes
certam disadvantages to this method including particularly the brief l;eﬂas
of safe cardiac inflow occluston the tendency to serious cardiac arshyt! “[71‘ "
and the frequency and danger of air embolism For these reasons an X
light of the Ievefopment of relatively safe and efficient pump-oxygenators
there 15 a stror g trend toward the use of the latter to replace hypotherm
as a mare satisfactory solution to the problems of open heart surgery — 1al

Prevention of Ventricular Fibrillation i Experimen o
Hypotherrma Procaine Infiltration of Superior Atriocav: .
Junction Te> R Radigan Thomas A Lombardo and A:Il
drew G M rrow? (\atl Inst of Health) reduced the body

(9) Surgery 5§14 4 September 1956
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Fig 21 {top) —Superior atriocaval junction 2nd area to be mfltrated with pro-
camne

Fig 22 (bottom) —Techmc of atriocaval infiltration Confluent subeprcardial
wheals are raised as in intradermal injection

(Courtesy of Radigam, L. R, ¢2 ol Surgern 40 471.474, September, 1956 )
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temperature of 48 dogs to between 788 and 824 F, opened
the chest, placed tapes about the superior and inferior venae
cavae and mfiltrated the supertor atriocaval junction of 20
dogs (Figs 21 and 22) with 5 cc of 1% procane, 8 dogs were
given 1% procaine mtravenously or intrapericardally, and
20 dogs served as controls Venous mnflow was occluded for
8 minutes and a standard right ventricular operation was per
formed m all In anmimals 1 wiich ventricular fibrillation
occurred, cardiac massage was carried out for 10 20 seconds
and the heart defibrillated with an electric shock of 130 volts
All ammals were rewarmed 1n a water bath to 2 body tem
peratureof 96 8 F

Of the 20 control dogs, 18 had entricular fibrillation All
were easily defibrillated, but 3 died during surgery and 10
within 24 hours—a mortality rate of 65% In none of the dogs
that had procune mfiltration did ventricular fibrillation de
velop, but 1 died 24 hours postoperatively Surviving ammals
of both groups exhibited no cardiac or neurologic sequelae
All ammals that recenved procaine ntravenously or 1atra
pericardially had ventricular fibrllation and were Lilled at
the end of the experiment The mnjected procaine was effec
tne n preventing ventricular fibrillation through its actiont
on the extrinsic cardiac nerve fibers

Cardiac Surgery with Hypothermia and Acetylcholine Ar-
rest 15 discussed by Peter V Moulder, Richard G Thompson
Curtis A Smuth, Barry L Stegel and Willam E Adams
(Unny of Chicago) Total body hypothermia protects wital
organs from prolonged periods of oxygen deprivation The
suppression of metabolic activity that 1s the basis for this
and the sensitive temperature modalities of cellular enzymat
1¢ reactions suggest real hazard associated with the use Df
temperatures far from body normals Holding the period 0
circulatory stasis to a mmimum hias prevented cerebral, renal
and hepatic complications The major complication has beent
ventricular fibrillation

There ae 3 approaches to protect the heart with hy pother-
mi11 stopp.ng or profoundly mhibiting cardiac actrty dur
g circulatory stasis to dimimsh useless metabolic act1vit,
g ng oxygen to the myocardium during the cardiotomy am
(1) ] Thoracic Surg 3” 360 371 Septen her 1956
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decreasing cardiac sensitnvaty with antifibrillatory drugs

The authors cooled 12 dogs and subjected them first to 1
minute of occlusion alone, then, following cardiac stabiliza-
tion, to 10 mmutes of occlusion with mtracoronary acetyl-
choline (100 mg) followed by 06 mg atropme sulfate and
disocclusion The average normal cardiac rate of 164 fell to
71 with the hypothermia (25 C), remamed about the same
with occlusion alone for the 1 minute, but fell to an average
of 7 durmg the 10 minutes under acetyIcholine, shortly after
atropine and disocclusion, the average rate returned to 81
Surgical procedures induced added contractions, usually toa
total of 10/minute Compared to those of the unmodified
heart, the ECG 1n these ammals showed less abnormality
when return rhythm was attammed, and most striking, the
heart remained pink

There were 62 dogs that underwent hypothermia with
acetylcholine mhibition of heart activity for 5 37 mmutes
There was a high mcidence of fibrillation, 1n most instances
followng surgical procedures and most were reversible In-
tractable (or constantly recurring) fibrillation occurred m 9
dogs, 11 4 with direct coronary artery work Deaths during
rewarming were from hypotension, arrhythmia and undiag
nosed pneumothorax

Open heart surgery in humans was limited to 5 patients
each with a different lesion ostium secundum and ostirum
primum interatrial defects, atriov entricularis communis, aor-
tic stenosis and a unique form of interventricular septal de
fect The first 4 patients had hy pothermia and acetylcholine
mhibition of the heart Ventriculotomy was performed with
a coronary perfusion of ovygenated blood at the rate of 2
ml /hg body weight/minute contamning 100 mg acetylcho-
line/500 ml perfusate All hearts were slowed by acetyl-
choline, however, the huge heart in the patient with the
aortic valvular stenosts started recovering from mhibrtion
mn about 3 minutes At no time did these patients show ar
rhythmia durmg the cooling period Blood m the surgical
field was visibly well o\y genated and the hearts were pink
at cardiotomy Technically, the work n the first 4 patients
was done m a drv, quet field In the ostium primum heart
1t was possible to do careful suturing on the septal brim above
the nodal and conduction tissue, and this pattent has shown
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no rhythm disturbance 1n the 6 months since surgery Inthe
fifth patient in whom coronary perfusion was performed the
heart was quiet, but the presence of the returning blood
proved strikingly different from the other bloodless cardi-
otomies With mimmal contractions and the low tempera
ture, 1t was conspicuous that the cardiac venous blood was
red shortly after perfusion was started (at only 2 ml blood/
Lg body weight/minute)

Hypothermia 1s discussed by E J Delorme® (Univ of
Edinburgh) Hypothermia mvolves widespread disturbances
of physiology which become more difficult to reverse 1s by
potherma 1s prolonged That oxygen consumption myv arnbly
falls during cooling 1s true only when the response to sur
face cold 1s skilfully controlled by the anesthesta

Of the physiologic disturbances met with m cooling, car
diac arrhythmia 1s the most important chncally Ventricular
fibrillation 1s uncommon 1n simple cooling, but becomes more
frequent when the cold heart 1s manipulated or mased Be
cause of possible arrhythmias, continuous ECG observation
during mductron must be available The reflex and Jocal ef
fects of surface cooling can be 1voided by pertvascular coof
mg Optimal anesthesia with minimal anesthetic 1s also ob
tamed by this method

Light hypothermia (95-86 F) 1s adequate for various hy
poxic states, and wider use of this method 1s recommended
for the stmplicty of 1its technic, the degree of protection af
forded and the neghgibility of risk

It has been repeatedly observed that many patients under
going major surgery during hy potherma appear to stand the
operation well, only to show progressive deterioration dur
ing the later stages of rewarming When these histories are
analyzed, 1t 1s often found that body temperature has been
restored to or even above normal levels while blood pressur¢
and arculation were still inadequate to supply oxygen at
the required rate Deep hypothermia (68 59 F ) 1s still n the
experimental stage

High Atmosphenic Pressure as Aid to Cardiac Surgerl)’
The amount of oxygen 1n physical solution ncreases gl’eﬁlt y
when the atmospheric pressure 1s raised If oxygenis mhinled

©7) Anaesthesia 11 271 231 Tuly 1956
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Tig 23 —Surgeons and anesthetsst ready for worlk in tank Doors must be closed,
after which pressure 1s brought up to 3 atmospheres absolute (Courtesy of Boerema
1, ¢t ol Arch chir meerl 8 193211, 1956)

at 3 atmospheres absolute pressure, then the amount of oxy-~
gen 1 physical solution probably 1s 15 times as much as 1s
found 1n blood normally This oxygen 15 completely available
and mdependent of the dissociation curve Because the oxy-
gen requirements of the body are reduced by 50% at 27 C,
a person at 27 C breathing pure onygen at a pressure of 3 at-
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mospheres absolute probably does not require hemoglobin
The utilized oxygen 1s replaced by physical solution mn the
blood as the lungs are traversed Moreover, this great in-
crease 1 oxygen tn solution 1s found not only mn the blood
but also 1n the extracellular fluids and probably even in the
cells The tissues thus have a large store of oxygen available
when the circulation 1s arrested

I Boerema, ] A Kroll, N G Meyne, E Lokin, B Kroon
and ] W Huskes® (Amsterdam) did experimental surgery
i a high pressure tank at 3 atmospheres absolute No dam
age to cerebrum or heart was observed, neither was there an
mcrease m excitability of the myocardium—rather, the con
trary At pressure of 3 atmospheres absolute, operators cin
work safely Intrathoracic operations were performed under
the same conditions as those which prevail m a normal op-
erating room (Fig 23)

The authors believe that with the use of a high pressure
it may be possible to provide an adequate circulation and
ovygenation of the heart muscle, even 1if the total blood vol
ume were to be replaced by a clear flud, e g, plasma, pro
vided ventilation with oxygen at 3 atmospheres absolute was
applied Should this be possible, clamping of the 1n- and
outflow of the heart, a bypass or an oxygenator would no
longer be necessary, the heart could be opened under a clear
fluid and operated on through 1t, without danger of anoxia
and air embolism

> [This 15 a rather mgemous approach to the problem of open heart sur
gery and somewhat remniscent of Sauerbruch s negative pressure chamber
for intrathoracic operations Like the latter 1t seems to raise more problems
than 1t solves —Ed ]

Causes of Death 1n 1,000 Operations for Congenital Heart
Disease Wills | Potts, Wilham O McQuuston and Thomas
G Baffes' (\orthwestern Unn ) report 90 deaths m 1,000
operations for congenital heart disease (table) Of 44 deaths
11 cyanotic patients, the causes were brain damage 9, heart
failure 7 lung complications 7, blood loss and shock 6, occlu
s1on of ductus arteriosus during anastomosis 5, postoperative
infection 3 too large anastomosis 3, improper procedure
and emb lus and thrombosis of anastomosis 1 each Of 36
patients with exploratory operations, most of whom wnerc

(3) Arch hr eer] 8193211 1956
() AM N Arh Sug 3508516 October 1956
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tine during operation on cyanotic chuldren The term “car-
drac arrest” 1s often used as the cause of death 1n congenital
heart disease patients when the actual cause 1s something
more defimite The causes of death cover a wide range of
those due to human frailties, such as oversights, poor judg-
ment and expertence, 1nd those due to irremediable
pathology

Five-Year Postoperative Results of First 500 Patients with
Blalock-Taussig Anastomosis for Pulmonary Stenosis or
Atresia are presented by B Daniel White, Dan G McNa
mara, S Richard Bauresfeld and Helen B Taussig® (Johns
Hopkins Univ) The 58 year follow-up revealed that 81
patients died at or within 6 months of operation, 30 had ex-
ploratory thoracotomies only, 389 survived 6 months or
longer Complete mformation was available on 244 patients
who were onigmally improved by a Blalock-Taussig anasto
mos1s, 226 of these obtamed good results and 18 fair results
from the first anastomosis A good result means that after
operation exercise tolerance 1s virtually normal and red blood
cell count, hemoglobin and hematocrit have returped to
nearly normal levels A fair result means that although the
patient showed some improvement after operation, he still
suffered from limitation of exercise and polycythemia Good
results have been mamtamed 1 67% of the patients 5-8 years
after surgery and m 7% results are fair, 4% are no longer
mmproved, 9% of those onginally improved have required
and survived a second operation, and 14% died between [
months and 8 years after operation A higher percentage of
patients 1n the tetralogy of Fallot group have maintamned
good results postoperatsvely than those in the group w ith
other heart malformations, and mortality rate 1s significantly
lower 1n the former group

Of the 163 patients with good results who were analyzed
for changes 1n cardiac size, 1n the hemogram, and 1 arterial
oxygen saturation, 126 are excellent 1 all respects Consid-
erable, but not progressn e, cardinc enlargement 1s present m
23, 14 patients have moderate, but not progressive, polycy-
thema Most of the patients have a good continuous murmur
Absence of ¢ wontinuous murmur usurlly ndicates that the
anastomosis 1s no longer functioning
T(5) Circulation 14 1 519 Qctober 1956
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The best time for surgery 1s atage 8-12, 80% of the patients
m this age group have mamtamed improvement 58 years
after operation

The meidence of subacute bacterral endocarditis mn the late
postoperative group was 6% Of the 226 patients who onig
mally obtained good results, 11% have died, and of the 18
with fair results, 449 have died Of the 33 patients who died,
19 were no longer mmproved, 6 were losing ground and 8
were domg well at time of death No patient with a tetralogy
of Fallot died of cardiac failure

A patient with pulmonary stenosts or atresta who obtains
a good result from a Blalock-Taussig anastomosis has a 67%
chance of mantaining that ymprovement 5-8 years after op
eration If the patient has a tetralogy of Fallot, his chance
for maintenance of improvement mcreases to 69%, but 1f
he has other malformation, his chance 1s 50% The late mor-
tality rate 1s significantly higher for patients with other
malformations than for those with a tetralogy of Fallot
There 1s about a 20% chance a patient will need a second
operation A patient with a small heart 1s more hkely to
show cardiac enlargement after operation than one with a
heart at or above the upper himut of normal at time of
operation

Patients whose red blood cell count remains below 6,500,
000, hemoglobin below 17 Gm and hematocrit below 55%
have an excellent long-term prognosis A patient with these
findings who has a tetralogy of Fallot and a cardiothoracic
ratio of 50% or less has an especially good prognosis

> {Tlns 15 an excellent analysis of an important sertes of cases prov 1ding
good evidence of the long term value of the Blaloch-Taussig operation for
tetralogy of Fallot With the increasing use of extracorporeal circulation
however, open repair of the defects 1n tetralogy will gradually be done
with greater frequency Nonetheless the Blalock Taussig operation will
remamn & valuable contribution because of the great stimulus 1t provided in
the advancement of cardiovascular surgery —Ed

Complete Anatomic Correction of Tetralogy of Fallot De-
fects Report of Successful Surgical Case 1s presented by
C Walton Lilleher, Morley Colien, Herbert E YWarden and
Richard L Varco® (Unnv of Minnesota)

Bov, 17 months was cyanotic and dyspnerc, with cardiac en-
Iargement and 2 gride 3 svstolic murmur Angroeardiographn
ECG and cardiac catheterization reverled tetralo;

v of Fallot He
() AV A Arch Surg 73 526531 September 1956
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tine during operation on cyanotic children The term “car
drac arrest” 1s often used as the cause of death 1n congenital
heart disease patients when the actual cause 15 something
more definite The causes of death cover a wide range of
those due to human frailties, such as oversights, poor judg-
ment and mexperience, and those due to irremediable
pathology

Five-Year Postoperative Results of First 500 Patients with
Blalock-Taussig Anastomosis for Pulmonary Stenosis or
Atresia are presented by B Damiel White, Dan G McNa
mara S Richard Bauresfeld and Helen B Taussig® (Johns
Hopkins Umiv) The 58 year follow-up revealed that 81
patients died at or within 6 months of operation, 30 had ex-
ploratory thoracotomies only, 389 survived 6 months or
longer Complete information was available on 244 patients
who were onginally improved by a Blaloch-Taussig anasto
mos1s, 226 of these obtamed good results and 18 fair results
from the first anastomosis A good result means that after
operation exercise tolerance 1s v irtually normal and red blood
cell count, hemoglobin and hematocrit have returned to
nearly normal levels A fair result means that although the
patient showed some improvement after operation, he still
suffered from limitation of exercise and polycythemia Good
results have been maintained 1n 67% of the patients 5-8 years
after surgery and 1 7% results are fair, 4% are no fonger
mproved, 9% of those origmally improved have required
and survived a second operation, and 14% died between 6
months and 8 years after operation A higher percentage of
patients 1n the tetralogy of Iallot group have mantamed
good results postoperatively than those m the group with
other heart malformations, and mortality rate 1s significantly
lower in the former group

Of the 163 pattents with good results who were analy zed
for changes m cardiac size, i the hemogram, and 1n arterial
oxygen saturation, 126 are excellent in all respects Consid
erable, but not progressty e, cardiac enlargement 1s present in
23, 14 patients have moderate, but not progressive, polycy-
themia Most of the patients h1ve a good continuous murmur
Absence of a continuous murmur usually mdicates that the
anastomosis 1s no longer functioning

() Circulation 14 512 519 October 1956
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The best time for surgery 1s at age 8-12,80% of the patients
m this age group have mamntamed mmprovement 5 8 years
4fter operation

The incidence of subacute bacterial endocarditis i the late
postoperative group was 6% Of the 226 patients who ong-
mally obtamed good results, 11% have died, and of the 18
with farr results, 44% have died Of the 33 patients who died,
19 were no longer improved, 6 were losing ground and 8
were doing well at time of death No patient with a tetralogy
of Fallot died of cardiac failure

A patient with pulmonnry stenosis or atresia who obtamns
a good result from a Blaloch-Taussig anastomosts has a 67%
chance of mamtaming that improvement 5-8 years after op-
eration If the patient has a tetralogy of Fallot, lus chance
for mamtenance of improvement tncreases to 69%, but if
he has other malformation, his chance 1s 50% The late mor-
tahity rate 1s sigmficantly higher for patients with other
malformations than for those with a tetralogy of Fallot
There 1s about a 20% chance a patient will need a second
operation A patient with a small heart 1s more likely to
show cardiac enlargement after operation than one with 2
heart at or above the upper limit of normal at time of
operation

Patients whose red blood cell count remains below 6,500,-
000, hemoglobin below 17 Gm and hematocrit below 55%
have an excellent long term prognosis A patient with these
findings who has a tetralogy of Fallot and a ~ardiothoracic
ratio of 50% or less has an especrally good prognosis
> [Thus 15 an excellent analysis of an important series of cases providing
good evdence of the long term value of the Blaloch Taussig operanon for
tetralogy of Fallot With the increasing use of extracorporeal circulation
however open repar of the defects i tetralogy will gradually be done
with greater frequency Nonetheless the Blalock Taussig operation will
remain a valuable contribution because of the great stimulus 1t provided n
the advancement of cardiovascular surgery —Ed.}

Complete Anatomic Correction of Tetralogy of Fallot De-
fects Report of Successful Surgical Case 15 presented by
C Whlton Lafleher, Morley Cohen, Herbert E Warden and
Richard L Varco® (Unnv of Minnesota)

Bov, 17 months was cvanotic and dyspnesc, with cardiac en-
Jargement and a grade 3 svstolic murmur Angiocardiography
ECG and cardiac catheterization revenled tetralo 4

gy of Tallot He
) AM A Arch Surg 3 576-531 September 1956
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was given digitalis and prepared for surgery The defects were cor-
rected by closure of the ventricular septal defect and resection of
the infundibular stenosis under direct vision utilizing controlled
cross circulation L he patient’s father was the donor Anesthesia was
mduced with cyclopropane, thiopental and nitrous oxade The chest
was entered through an anterior bilateral thoracotomy in the 4th
mterspace  Opening the pericardium revealed a heart dushy n
color due to arterial desaturation The aorta was large and the pul
monwry artery small, but adequate Tapes were placed around the
superior and inferior venae cavae and aorta The patient was hep-
annized and the ascending aorta cannulated with a thin-walled
plastic catheter inserted retrograde through the mght subclavian
artery The superior and infertor vena cavae were cannulated via
the transauricular insertion of plastic catheters Simultaneously,
the donor’s superficial femoral artery and saphenous vein were can
nulated by stmlar catheters after heparimzation )

The pump was calibrated to deliver 200 cc arterial blood/mimnute
from the donor to the patient’s aortic catheter and to return from
the patient’s venae cavae to the donor’s saphenous vemn the same
amount of venous blood for oxygemtion The right ventricle was
apened by a vertical cardiotomy through the length of its anterior
wall after the vessels to the heart were occluded A ventricular
septal defect 25 mm 1n diameter, located hugh 1n the septum and a
gh wfundibular stenosis located 5 mm below the pufmonic valve
had an outflow orifice only 3 mm 1n diameter The ventricular sep
tal defect was closed by tying 5 mterrupted 000 silk stitches placed
between 1ts opposing margms The mfundibular muscle obstruching
the right ventricular outflow tract was resected generously The
cardiotomy 1ncision was then closed The entire intracardial part of
the surgery took 61; minutes All catheters were removed and the
chest closed

The postoperative course was uneyentful When last seen 9 months
after surgery the pattent was normally active, the heart had de-
creased m size and he was no longer cyanotic or dyspueic Im
provement has continued
» [This report along with others mcluded here by Dr Lalleher and his
associates at the Umiversity of Minnesota deserves special commendahon!
Their experimental and clinical nvestigations demonstrating the practical
application of direct viston repatr of mtracardiac lesions using temporary
cardiopulmonary bypass methods constitute a truly valuable contribution
and open a new era i cardiac surgery —Ed ]

Surgical-Pathologic Classification for Isolated Ventricular
Septal Defects and for Those 1 Fallot’s Tetralogy Based on
Observations Made on 120 Patients during Repair under Di-
rect Vision Herbert E Warden Richard A DeWall Morley
Cohen, Rich & I Varco and C Walton Lallehes” (Univ of

{7y J Trorac Sir. 33 2144 January 1957
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Minnesota) found that among 144 patients with intracardiac
lesions who underwent direct-vision repair, the most com-
mon congenital defect encountered was an isolated ventricu-
lar septal defect (87 patients). Next in frequency was the
tetralogy of Fallot (33) and atrioventricularis communis (9).
All patients had recurring illness, and periodically needed
pedatric or medical care. No patient was asymptomatic.
The authors suggest the following classification of ven-

THREE METHODS OF CLOSURE o Rk

-~ 2 L
Shiches Only . Stiiches Tied Over

B
Circumferent
Ivalon Pledget o phatly

Sutured ivalon Patch
Fig 24 —\ethods of closing ventricular septal defects

Silk (30) with 2 dauble
armed swedged-on needle used m all mstances (Courtesy of Warden, , .
Thoracic Surg 33 21 34, January, 1957 ) rtesy of Warden, H E, ctat J,

tricular septal defects- (1) complete absence of ventricular
septum (single ventricle), (2) defect in the posterior ven-
tricular septum, (3) defect in the anterior ventricular septum,
(4) defects m unusual positions (including muscular defects),
(3) defect in anomalous septum and (6) acquired ventricular
septal defects. The most common anomaly (71 patients) in
this series was a defect in the posterior part of the anterior
septum with normal position of the arterial trunks (mem-
branous type). The higher incidence of membranous over
other forms of ventricular septal defects indicates that thewe
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was given digitalis and prepared for surgery The defects were cor
rected by closure of the ventricular septal defect and resection of
the mfundibulrr stenosis under direct vision utihzing controlled
cross circulation The patient s father was the donor Anesthesia was
mduced with cyclopropane thiopentil and mitrous oxide The chest
was entered through an anterior bilateral thoracotomy imn the 4th
mterspace  Opening the pericardium revealed a heart dushy n
color due to arterial desaturation The aorta was large and the pul
monary artery small but adequate Tapes were placed around the
superior and inferior venae cavae and aorta The patient was hep
artmized and the ascending <orta cannulated with a thin walled
plastic catheter nserted retrograde through the night subclavian
artery The superior and mferior vena cavae were cannulited vin
the transauricular insertion of plastic catheters Simultaneously
the donor s superficial femoral artery and saphenous vein were cin
nulated by similar catheters after heparinization

The pump was calibrated to deliver 200 cc arterial blood/mimnute
from the donor to the patients aortic catheter and to return from
the patients venae cavae to the donors saphenous vein the same
amount of venous blood for oxygenation The night ventricle was
opened by a vertical cardiotomy through the length of its anterior
wall after the vessels to the heurt were occluded A ventricular
septal defect 25 mm 1n diameter locited high n the septum and 1
high nfundibulir stenosis locited 5 mm below the pulmonic valve
had an outflow orifice only 3 mm 1n dinmeter The ventricular sep
tal defect was closed by tymng 5 mnterrupted 000 silk stitches pliced
between its oppostng margins The mfundibular muscle obstructing
the night ventriculir outflow tract was resected generously The
cardiotomy ncision was then closed The entire intracardial part of
the surgery took 634 minutes All catheters were removed and the
chest closed

The postoperative course was uneyentful When last seen 9 months
after surgery the patient was normnlly active the heart had de
creased 1n size and he was no longer cyanotic or dyspneic Iin
provement has continued
* {This report along with others included here by Dr Lilleher and tus
associates at the Unwersity of Minnesota deserves special commendatio 1‘
Therr experimental and clinical nvestigations demonstrating the practical
application of direct vision repair of mtracardiac lesions using temporary
cardiopulmonary bypass methods constitute a truly valuable contribut o1
and open 2 new era n cardiac surgery —Ed ]

Surgical Pathologic Classification for Isolated Ventricular
Septal Defects and for Those 1n Fallot’s Tetralogy Based on
Observations Made on 120 Patients during Repair under D1
rect Vision Herbert L W arden Richard A DeWall Morley
Cohen Richa d I Varco and C Walton Lilleher” (Univ of

(7) ¥ Ttoac Su 33 2144 Jan ary 1957
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Minnesota) found that among 144 patients with intracardiac
tesions who underwent direct-vision repair, the most com-
mon congenital defect encountered was an isolated ventricu-
lar septal defect (87 patients). Next in frequency was the
tetralogy of Fallot (33) and atrioventricularis communis 9).
All patients had recurring illness, and periodically n?eded
pediatric or medical care. No patient was asymptomatic.
The authors suggest the following classification of ven-

THREE METHODS OF CLOSURE oot -

e, Joaen o .
Shiches Only 7 7L - Stiiches Tred Over Cireumferentially R
Ivalon Pledget Sutured ivalon Pateh

Fig 24 —\lethods of closing ventricular septal defects Silk (30) with a dauble
armed swedged-on needle used in all instances {Courtesy of Warden, H E, ef a .
Thoractc Surg 33 21 44, January, 1957 )

tricular septal defects (1) complete absence of ventricular
septum (single ventricle), (2) defect in the posterior ven-
tricular septum, (3) defect i the anterior ventricular septum,
(4) defects in unusual positions (including muscular defects),
(5) defect in anomalous septum and (6) acquired ventricular
septal defects. The most common anomaly (71 patients) in
this series was a defect 1n the posterior part of the anterior
septum with normal position of the arterial trunks (mem-
branous type). The higher incidence of membranous over
other forms of ventricular septal defects indicates that thee
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lesions are invariably detrimental to the patient. Undoubt-
edly, from their location a strong pulsatile thrust is imparted
to the pulmonary artery, and hence severe proliferative
changes frequently develop in the arterioles of this vascular
bed at an early age.

The authors found direct suture, Ivalon pledget and cir-
cumferential patch (Fig. 24) useful for repair. The particular
anatomic configuration found when the heart is opened de-
cides the choice. Pulmonary valvulotomy and/or infundibu-
lectomy has been satisfactory for many of these patients op-
crated on, but an important technical innovation is the use of
a teardrop-shaped piece of compressed Ivalon sutured into
the upper portion of the right ventriculotomy to enlarge fur-
ther this outflow tract in the severe tetrads in whch it is
anatomically impossible to excise sufficient muscle to accom-
plish this goal. Although there is some correlation between
size of the defect and degree of clinical disability in patients
with isolated ventricular defects, another important factor
is the precise anatomic relation of the defect to the orifice of
the pulmonary artery.

Studies in Extracorporeal Circulation: II, Method for Re-
covery and Use of Blood from Open Heart during Extracor-
poreal Circulation in Man. David E. Donald, Harry G
Harshbarger and Johm W. Kirklin® (Mayo Clinic and

¢ 25 —Extracorporeal heart lung apparatus, venous and corgnary <inus res

P us
ervoirs I, outflow from coronary sinus pum , antifoam column; J, coronary sin
o 2 LT DO TIO COTonRTY IR RITPLous reservar, 6, level sensing device,

o
1 supply and pressure-sensing 1
D E,etal: Ko Buare 144 223227,

(8) Ann Surg )44 223 227, August, 1956
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Found.) observe that the abnormally profuse bronchial and
extracardiac collateral circulation that fills the opened heart
with blood during surgery must be removed to obtain a clear
field for accurate operation in the heart and to restore Fhe
blood to general circulation. The system used in collecting
the intracardiac blood consists of a sucker, pump and coro-

T o T
She stlield ol 2

o e s —— €

i

1

H
e 1
Tig. 26 (top).—Coaronary sinus system. Units are separated from pump oxygenator
to show connections clearly.

17, {bottom) .~—~Aspirators used with coronary sinus system, showing outer
guard removed from inmer tube of larger aspirator, Smaller aspirator is used for
wnfants and young children,

(Courtesy of Donald, D, E., et ol.: Aon. Surg, 144:223.227, August, 1956.)

nary sinus reservoir, including a small defoaming chamber
(Figs. 25 and 26). The aspirator consists of an outer guard
and inner aspirating tube (Fig. 27). The coronary sinus reser-
voir is made from Lucite and contains an antifoam chamber
through which blood must pass before flowing into the coro-
nary sinus reservoir chamber proper,

The combination of a low-vacuum system and a slow-
running, nonocclusive pump moves the mixed columns of
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which blood 1s to be aspirated The speed of the coronary
sinus pump 15 under manual control and 1s adjusted by the
operator of the pump oxygenator according to observations
of blood flow through the mput hine to the pump With the
coronary sinus system used m this manner, samples taken
from the coronary sinus flow line during total bypass in man
have consistently shown less than 40 mg. free hemoglo-
bin/100 m! plasma .

Total Cardiac Bypass in Humans Utilizing Pump and
Heterologous Lung Oxygenator (Dog Lungs). Gilbert S.
Campbell, Norman W Crispand E B Brown, Jr® (Umv of
Minnesota) report an effective, safe and rehable means for
cardiorespiratory maintenance during intracardiac surgery
The method does not cause air emboli, hemorrhages or aller-
gic phenomena It imncludes dextran perfusion to remove the
heparinized dog blood, open and noncannulated pulmonary
vems, depulsated pulmonary vemn and care as to ventilation
of the 1solated heterologous lung The method has been used

m 7 patients subjected to mtracardiac surgery and has worhed
well

Merrop —Heart and lungs are removed from a heparmized dog
and the main pulmonary artery 1s perfused with 0% dextran
through a plastic cannulr (Fig 29) The pulmonary vemns are not
cannulated and back pressure on the pulmonary vascular bed can-
not develop The trachea 1s cannulated with a large cannula and
partially inflated to prevent atelectasis The lungs are ventilated
with air 1t an internmitent positive pressure of 12-19 cm water
wlule 1,500-2,000 cc of 6% dextran 1s perfused through the dog’s
lungs at 2 monitored pulmonary artery pressure The lungs must be
completely free of dog’s blood

The extracorporeal circutt 1s then set up The lungs are placed n
a methyl methacrylate chamber and a depulsator, filter and stram
gruge are pliced between the lung pump and the lung The extra-
corporeal circuit 1s filled with warm, fresh, heparinized blood on the
accessory venous pichup hmb of the circnt The lung tubmng 1s
coupled to the pulmonary artery of the heterologous lungs The pa-
tient pump 15 set in motion and blood 1s forced through the cir-
cuit The heterologous lungs are ventilated with 100% oxygen at an
ntermittent positive pressure of 12-18 cm water at a rate of 12-14/
minute Two separate thin-walled plastic catheters (12-16 F.) are
mserted through separate stab wounds in the right atrium and are
positioned 1n the superior and infertor venae ctvae They are held
Wwith purse string sutures 1n the nght aurtcular wall and are con-

(9) Surgery 40 364 371, August 1956
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air and blood into the defoaming chamber with httle or no
foaming 1n transit. The negative pressure in the coronary
sinus and main venous resetvoirs seldom exceeds 5 mm. Hg
While the pump is the prime mover in propelling the blood
from the heart to the reservoir, the negative pressure is
complementary to the nonocclusive pump and is particularly
useful in maintaining constant priming of the pump. Once
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Fig 28 —Proper positiomng of coronary sinus aspirator as used in night ven
ulotomy Note vanous rautes blood and air_may take in arnving at pullng(‘gf suction
(Courtesy of Donald, D E, et ol Ann Surg 144 223 227, August, 1956)

the blood seal 1s established in the pump, the mixture of
blood and air from the heart can be admitted to the reservoir
without interfering with the delicate control of the small
negative pressure that prevails in the reservoir (Fig. 28).
Since the coronary sinus and the main venous reservoirs ar¢
connected through blood and atmospheric phases, the same
level of blood obtains 1n both, and blood picked up from the
open heart by the coronary sinus system 15 admitted without
delay to the main venous reservorr and thus to the general
circulation .
The system works best when the sucker head is placed in
the most dependent portion of the cardiac chamber from
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which blood is to be aspirated. The speed of the coronary
sinus pump is under manual control :md. is adjusted by the
operator of the pump oxygenator according to obser\:atlons
of blood flow through the input line to the pump. With the
coronary sinus system used in this manner, samples taken
from the coronary sinus flow line during total bypass in man
have consistently shown less than 40 mg. free hemoglo-
bin/100 ml. plasma.

Total Cardiac Bypass in Humans Utilizing Pump and
Heterologous Lung Oxygenator (Dog Lungs). Gilbe.rt S.
Campbell, Norman W. Crisp and E. B. Brown, Jr.? (Univ. of
Minnesota) report an effective, safe and reliable means for
cardiorespiratory maintenance during intracardiac surgery.
The method does not cause air emboli, hemorrhages or aller-
gic phenomena. It includes dextran perfusion to remove the
heparinized dog blood, open and noncannulated pulmonary
veins, depulsated pulmonary vein and care as to ventilation
of the isolated heterologous lung, The method has been used
in 7 patients subjected to intracardiac surgery and has worked
well.

Mernop.—Heart and lungs are removed from a heparinized dog
and the main pulmonary artery is perfused with 6% dextran
through a plastic cannula (Fig. 29). The pulmonary veins are not
cannulated and back pressure on the pulmonary vascular bed can-
not develop. The trachea is cannulated with a large cannula and
partially inflated to prevent atelectasis. The lungs are ventilated
with air at an intermittent positive pressure of 12-19 c¢m. water
while 1,500-2,000 cc. of 6% dextran is perfused through the dog’s

lungs at a monitored pulmonary artery pressure, The lungs must be
completely free of dog’s blood.

The extracorporeal circuit is then set up. The lungs are placed in
2 methyl methacrylate chamber and a depulsator, filter and strain
gauge are placed between the lung pump and the lung. The extra-
corporeal circuit is filled with warm, fresh, heparinized blood on the
accessory venous pickup limb of the circuit. The lung tubing is
coupled to the pulmonary artery of the heterologous lungs. The pa-
tient pump is set in motion and blood is forced through the cir-
cuit. The heterologous lungs are ventilated with 100% oxygen at an
intermittent positive pressure of 12-18 cm. water at a rate of 12-14/
minute. Two separate thin-walled plastic catheters (12-16 F.) are
inserted through separate stab wounds in the right atrium and are
positioned in the superior and inferior venae cavae. They are held
with purse-string sutures in the right anricular wall and are con-

(9) Surgery 40.364.371, August, 1956.
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nected via a Y tube to the pickup limb of the extracorporeal aircuit.
The patient’s subclavian artery is cannulated with a catheter of
similar size which 1s attached to the outflow limb of the extracorpo-
real circuit.

For bypass of the patient’s heart, the isolated lung is inflated with
100% oxygen under controlled pressure, and the respirator controls
set at the desired level. The lung and patient pumps are turned
on simultaneously and once the desired flow and balance of flow are

"< connector

IV Bottle
Dextran

Stramn gauge

R Depulsat.?(r N
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Frg 29 —Technic for perfusion of dextran through pump and depulsator 1t
!snslat;d dog lungs (Courtesy of Camphell, G. S, ef al - Surgery 40 364 371, August,
1956

obtained, the venae cavae are occluded and total cardiac hypﬂoﬁg
begun. No attempt is made to utilize the blood (usually 600-1,0 i
cc.) aspirated from the heart during the cardiotomy. Banhed bloo
replaces the patient’s lost blood.

»[This method of oxygenation of blood, like controlled cross-circufation,
employing a biologic oxygenator has been replaced by completely mechan-
ical oxygenators which are more efficient and practical —Ed. .

Technic of Heart-Lung Bypass with Pump Oxygenator:
Physiologic Studies. John Osborn, Frank Gerbode, Herbert
Perkins and Raymond Hurt! (Stanford Univ.) performed

(1) Am J Surg 92 287 291, August, 1956
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heart-lung bypass in 150 dogs and 1 human. The pump oxy-
genator used consists of two air-driven glass blood pumps
especially designed for minimal turbulence and an artificial
oxygenator composed of a battery of fluted glass plates over
which blood passes in a thin film. No foam is present any-
where in the circuit. The volume of blood in the machine is
held constant by a gravity-leveling system which does not
require electronic controls. About 1-1.5 L. blood is needed to
prime the apparatus. Oxygen is warmed and humidified be-
fore it enters the mechanical lung, and 5% carbon dioxide is
added. Blood temperature is maintained by a warming jacket
over part of the circuit. Maximum flow is about 2.5 L./min-
uteata pressure of up to 300 mm. Hg at the pump.

The dogs were heparinized and 2 soft plastic cannulas of
about 34 in. diameter were introduced through purse-string
sutures in the right atrium, so that their tips lay well within
the inferior and superior venae cavae. The largest possible
whistle-tipped catheter was placed in the right or left sub-
clavian artery. The cannulas were clamped and their outlets
allowed to drain into the venous reservoir of the apparatus.
Another catheter was threaded through the azygos vein into
the right atrium to collect most of the coronary return. The
apparatus was filled with donor blood, the pumps were
started and perfusion slowly begun. The 2 caval catheters
were then opened, but the tapes around them not tightened
until the blood flowed freely from the catheters to the ma-
chine; they were then cautiously taken up, 1 at a time, during
1 minute. Finally, the azygos catheter was opened so that
all ventaus return was diverted from the heart to the machine,
Operations were then performed in the opened heart. Air
embolism during closure of the ventricle was prevented by
:}llowing it to fill completely with coronary blood before ty-
Ing the final suture. As soon as the ventricle was closed,
total bypass was discontinued, but sudden changes were
avoided. First, one of the vena cava tapes was slowly re-
leased; the other 1 minute later. This prevented the blood,
which was lying stagnant in the lungs and had become alka-
line, from being pumped suddenly through the heart into the
coronary vessels and perhaps initiating ventricular fibrilla-
tion. The heparin was then neutralized with protamine.
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greater than normally achieved 1n a single passage through the lung
may be obtained

About 90% of cases in which these methods were used
were ventricular septal defects and the tetralogy lesion In
the tetralogy group, 6 of 8 infants survived All are thriving
and appear cured, including 1 child with complete atresia of
the root of the pulmonary artery Older children and young
adults were less tolerant of corrective surgery, and there
were a number of mexplicable deaths The defect 1n the ven
tricular septum in the tetralogy group 1s regularly rimmed
with muscle throughout a longer segment of 1ts circumfer-
ence than 1s the comparatively high defect encountered with-
out associated valvular of infundibular obstruction More
over, 1t often located behind the shelf of the hypertrophied
crista supraventriculans The surgeon works, as 1t were, at
closing a hole under a dashboard The difficulties m acqur
mg a working knowledge of countless features unique 1n a
spectfic lesion apply almost as emphatically to ventricular sep
tal defects For example, one peculiarity of such lestons lies
i the extent of the septum that may be missing and the pos
sible great variance in the location of the defect(s) If the
hole 15 anywhere below the membranous area, it may be
awkward to visualize because of its partial concealment be
tund trabeculae, hypertrophied papillary muscles and mod-
erator bands Multiple ostia with perforations traversing
the septum are not uncommon, and unless these openings are
each completely exposed by appropriate division of the over
lying tissues, the surgeon 1s likely to fa1l to close all stomas

Severe pulmonary hypertension 1s another major factor
determining the mortality rate m patients operated on for
ventricular septal defects With minimal hypertension sur
gical risk 1s low and pulmonary arteriolar changes minmal
How ever, when the imtramural pulmonary artery tension has
nsen to a balanced state with the systemic pressure the
percentage of postoperatnve deaths 1s higher For patients
that survive, the curability percentage, 1n terms of ultmmate
restoration of a normal pulmonary blood pressure, 1s lower
If the pulmonary systolic arterial pressure 1s no greater
than 70% of the systemic value, surgical rish 1s shight For 23
consecutive children older than 1 year, the death rate w1s
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87% In a group of patients the same general age, but n
which pulmonary artery systolic pressures were greater than
70% of the systemic value, the death rate was 38%

Use of “Arterialized Venous” Blood from Reservorr for
Short Periods of Open Heart Surgery in Preference to Hypo-
thermua The main indication for hy pothermia n heart sur-
gery has been open closure of atrial septal defects and direct
meision of the fused valvular dome 1n cases of 1solated pul
monary valvular stenosis How ever, good results can be ob-
tained mn many cases by closed operations at normal temper-
ature Viking Olov Bjork® (Stockholm) used open surgery
in a patient with atrial septal defect and 1n one with 1solated
pulmonary valvular stenosts In both operations, arterialized
venous blood from a reservoir was used m preference to
hypothermia

Gurl, 8 had a 25 em atrinl septal defect 05 cm above the
atrioventricular plane according to angiocardiography She was
normally developed The heart was enlarged Because the defect was
close to the atrioventricular plane, 6 L arterralized venous blood
was obtained A bilateral subcostal inciston was made under the 4th
b and transection of the sternum performed The right subclavian
artery was cannulated A plastic cannula was then introduced n
the superior vena cava through the 1zygos vein and nto the inferior
vena cava through the night aunicular appendange, through the n-
caston first used for exploration The defect was considered difficult
to close by a purse string suture as no septal ridge could be palpated
anteriorly over the aorta nd anterior part of the interventricular
septum Stay sutures were placed 1n the atrial wall above the defect,
and the atrial wall was grasped with a super-Satinsky clamp and
incised Heavy linen threads encirchng the two venae cavae were
drawn taut around the cannula producing n inflow occlusion Both
torta and pulmonary artery were climped bv 1 Crafoord clamp
one limb of which passed through the transverse sinus (g 30)
Perfusion was started, 1,800 ml arterialized blood was pumped 1nfo
the aorta and 1,500 ml suched out from the two venae caae m 4
minutes The super Satinsky clamp was removed and the atrial de
fect closed with 1solated 00 Eticon silh sutures Sahne solution was
flushed 1nto the left atrium to wash out «ur before the last suture was
tied The inferior vena cava occlusion was released, and 1ts blood
entered the right atrium and washed out all air before the super-
Satinshy clamp was reapphed on the nght atrial wall being lhifted
up by the stay sutures The superior vena cava occlusion was re-
leased, and the Crafoord clamp around aorta and pulmonary artery
Was removed Perfusion was stopped, 1nd the heart took over the

(3)  Acta clur scand nav 111 285291 1956
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by the pump oxygenator unit, the right ventricle is opened widely.
The ventricular septal defect is identified, and jts relation to the
aortic and tricuspid leaflets. noted (Fig. 31). The posteroinferior
area is scrutinized to determine if this is composed of a remnant of
membranous septum or whether the remnant is absent, and instead
the leaflets of the mitral and tricuspid valves are continuous across

e et > ks e

. " inyle
Fig. 32—Repair of ventricular septal defect using moncompressed polyvinyl
{ormag sponge (nEc). In g, note proxtmity of aortic cusps to stitches, misplaced dtcp.
stitches m tE:s area may tear aortic cusp Area probably occupied by cunduc;lx_zn ::lsc
tem should be avoided 1n stitching. (Courtesy of Kirklm, J, W., et ol J or:
Surg. 33:45-59, January, 1957 )

this area. Proposed placement of stitches is considered to avoid
placing them directly posterior in a position which seems to invite
conduction disturbances. Should ventricular asystole or heart block
oceur as a stitch is being placed, this stitch should be removed and
not tied down. .

On oceasion, chordae tendineae attaching to the papillary muscle
of the conus partly overlie these defects. In such instances, they are
retracted. Mattress sutures of 00 silk are then placed for repair sO
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that they grasp one side of the defect, pass through an appropriately
trimmed piece of noncompressed polyvinyl-formal (Ivalon) sponge
and then through the other edge of the defect (Iig 32) As the
mattress stitches are tied down, they bring the edges of the defect
together against the interposed sponge to obtain secure closure.
The ltne of closure 1s parallel to the direction of outflow from the
right ventricle, but 1s at right angles to the direction of outflow
from the left This mimnuzes opportumty for distortion of aortic
valve leaflets

Sometimes, placement of these sutures in the infertor aspect of
the right edge of the defect, as viewed from the right ventricular
side, 1s difficult This area may be formed by the tricuspad valve ring
itself and be partially overhung by the septal leaflet of this valve
The most nferior pair of mattress sutures, in such instances, may be
mserted mnto this margin of the defect through the tricuspid ring,
penetrating 1t from the right atrial side These sutures then go
through the sponge and left edge of the defect to be tied down If
the defect lies completely beneath the septal leaflet of the tricuspid
valve, 1t 1s often best to place all the mattress sutures 1n the right
margin of the defect by suturing through the tricuspid valve ring
(which forms this margin m such defects)

After the mattress sutures have been tied down, the repair 1s
carefully scrutimzed for residual tiny defects If present, these must
be securely closed by additional stitches After the obvious large
defect 15 closed, the septum should also be exammed for smaller
defects elsewhere Bronchial blood coming to the left side of the
heart tends to appear through these small additional defects after
the large one has been blocked Such defects are closed by direct
suture

The noncompressed polyvinyl-formal sponge works well
The technic must be slightly altered for other types of “high”
ventricular septal defects, although the basic principles are
the same Recently, the authors used potasstum-induced car-
diac asystole routinely 1n repair of ventricular septal defects
Details of actual closure with this technic differ somewhat
from those described
> [Dr Kirkhn and his able associates deserve lugh praise for their con-
tribution to open cardiac surgery through improvement and successful
chmical use of Gibbon’s basic pump oxygenator system In this connection,

the opportumty 1s_here provided to express high commendation als
Dr John Gibbon Tr fae't ¢ necen aene e 2o fo
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C Walton Lalleher (Univ of Minnesota) Retrograde per
fusion, va the coronary sinus, of oxygenated blood 11 com
bination with a pump oxygenator permits work on the open
ascending aorta or coronary arteries for up to 20 mnutes
1 the dog Flow studies of the coronary sinus venous dramn
age demonstrated m most mstances, a higher coronary flow
in the bypassed heart though the perfusion pressure 1 the
aorta remaned Jower than for the nonbypassed heart

In 15 acute experiments, the distribution (chamberwise)
of the retrograde perfusate was studied Coronary arterio
venous differences were determined for oxygen, glucose and
lactate Twenty dogs were perfused m a survival expent
ment Their hearts tolerated well 15 20 minutes of retrograde
perfusionsf the pressure head was adjusted properly

The method of back perfusion via the coronary sinus was
tested 1n 7 patients In all, the method apparently protected
the myocardium agatust anona and coronirv air embofism
and permitted direct vision reparative surgery for aoric ste
nosis and regurgitation ruptured sius of \ alsalva, aortsc
pulmonary septal defect and complete tru position of the
great vessels The heart responded well tn tiyg altered en
vironment for up to 15 minutes
» [Some doubt exssts regarding the actual need for ar | usefulness of retro
grade coromary sinus perfusion for aortic surgery The ethod 15 not with
out hazard and our expenience mdicates tht 3t 35 unnccessary 1 operations
on humans —Ed §

Self-contained, Disposable Oxygenator of Plagtic Sheet
for Intracardiac Surgery Experimental Development and
Climeal Appheation Vincent L Gott Richard A DeWall
Matthias Paneth, M Nazin Zuhdi, Wilbam Wersch, Richard
L. Varco and C Walton Lilleher® (Univ of Minnesota) de
seribe a complete, self contamned ready to use sterile bubble
oxygenator constructed of 2 sheets of Polyviny| plastic The
desired chambers and chaunels 1re delineateq by a heat seal
of the plstic materal

This latest model has resulted from rese
and development apphed to severa)
will soon be avaitlable commeresilly
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sion for 1 hour with the latest model oxygenator were as fol-
lows artenal oxygen saturation, 96%, final arterml pH,
7 48, bicarbonate deficit, 820 mM /L, plasma hemoglobin
elevation, 77 mg /100 ml and platelet count drop, 60%
Thirteen of the dogs were long term survivors Most dogs
were alert and walking within 4 hours after perfusion, none
showed neurologic signs of embolism or cerebral anowta
Only 1 bad excessive bleeding, and this appeared attnbuta-
bleto careless hemostasis

The sheet oxygenator was used with the Sigmamotor pump
for reparative mtracardiac surgery in 3 patients with ven
tricular septal defects and pulmonary hypertension The ar-
terial saturation was 98-100% Two of the patients are iving
and well Autopsy on an mfant who died 24 hours after oper-
ation with severe respiratory distress showed that the ven
tricular septal defect had been completely and accurately
closed and the fatal outcome could not be attributed to the
oxygenator Microscopic studies revealed widespread severe
pulmonary arteriolar intimal proliferation

Experimental Aortic Valve, Edward P Ryan, George
Johnson, Jr, and John M Beal” (New York Hosp -Cornell
Med Center) conducted experiments in dogs, attempting to
produce an aortic valve by creation of a flutter valve m the
thoracicaorta

MerrOD —The left thoracic cage was opened and the aortr mo-
bihized from the left subclavian artery to the diaphragm The 1d-
ventitial covermng of the aorta was dissected from a segment about
5 cm long and Blalock clamps used to occlude the aorta just below
the subclavian artery and above the third pair of intercostal vessels
The aorta was occladed up to 55 munutes without apparent damage
Intercostal arteral tributaries were controlled by bulldog clamps
and the fourth pair of intercostal arteries was divided and lhigated
The aorta was transected and the proximal portion bivalved Inc
sion along the wall of the aorta was measured to equal the dlamete;
of the vessel The upper bivalved end was inserted mto the lumen 0‘
the open distal end and was secured with 40 lubricated arterin
silk sutures Occluding clamps were slowly released and the chest
closed without dramage After recovery for 4-7 days, left thoracoto-
my was agamn performed Pressures in the aorta, pro<amal and dls;’
tal to the valve, were recorded In 6 amimals, the posterior cusp ©
the cardiac aortic valve was avulsed by a hooked kmie through
left ventriculotomy In these animals, pressure recordings were

(7) Troc Soc Exper Biol & Med 94 372374 February, 1957
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repeated in the same locations following avulsion of the aortic valve.
The chest was closed. In 2 animals, :\pgmmrd\ogmp\\y Wwas per-
formed after creation of the thoracic aortic valve,

In the 6 animals in which the aortic valve was avulsed,
satisfactory diastolic pressure was maintained distal to the
valve. Elevation of the systolic pressure was not found proxi-
mal to the thoracic aortic valve. In each of the 6 animals, a
marked fall in aortic diastolic pressure was obtained proxi-
mal to the valve. In both animals in which angiocardiograms
were obtained, narrowing at the site of the valve was noted.
> [The creation or placement of a competent valve in the descending tho-
racic aorta for the treatment of aortic valvular insufficiency is of dubious
value since the arterial bed proximal to this level continues to reflux a con-
siderable part of the cardiac output. As a consequence of lhxs_ inade-
quate correction of the hemodynamic disturbances, it does not provide suf-
ficient relief of the burden on the heart. Experience with the Hufnagel
valve and the unimpressive results which have followed its use support this
observation, It seems safe to predict that this approach to the problem will
not be fruitful, For these reasons, too, the approach devised by Roe and his
associates in the following article is much more ‘:lppe:\ling.—Ed.]

Technic for Insertion of Flexible Aortic Valve Prosthesis
into Ascending Aorta: Experimental Study. Partial control
of regurgitation through an incompetent aortic valve has
been accomplished experimentally and clinically with Huf-
nagel’s rigid, plastic, ball-valve prosthesis. This device is
placed in the descending thoracic aorta distal to the carotid
and subclavian vessels, which continue to reflux 30-40% of
the cardiac output. Benson B. Roe, John S. Najarian and
David Moore® (Univ. of California) developed a flexible,
intraluminal, plastic valve prosthesis and a technic for plac-
ing it in the proximal ascending aorta without toal interrup-
tion of cardiac outflow. The manenver was successful in a
series of experimental animals at normal body temperature
with uncomplicated immediate survival.

TecnNIC—The valve is a molded, tapered, plastic cylinder with
a fitted outside diameter equal to or slightly larger than that of the
ascending aorta (Fig. 34). The flared proximal end contains three
thin-walled, pliable, shallow cusps fashioned after those of the nor-
mal nortic valve. The walls of the tube are 1/16 in. thick with an
added outer ring for suturing and a tapered distal flange to avoid
shelving. The cusps are tapered in thickness from 0.012 in. at the
peripheral attachment to 0.008 in. at the lip. The tube is pliable
enough to fold on itself for insestion, but elastic_enough to snap
back into the open position against resistance; Valves presently

(F) Ann Surg. 145 388-391, March, 1957
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sion for 1 hour with the latest model oxygenator were as fol.
lows arterial oxygen saturation, 96%, final arterral pH,
7 48, brcarbonate deficit, 820 mM /L, plasma hemoglobin
elevation, 77 mg /100 ml and platelet count drop, 60%
Thirteen of the dogs were long-term survivors Most dogs
were alert and walking within 4 hours after perfusion, none
showed neurologic signs of embolism or cerebral anowa
Only 1 had excessive bleeding, and this appeared attributa-
ble to careless hemostasis

The sheet oxygenator was used with the Sigmamotor pump
for reparative intracardiac surgery m 3 patients with ven-
tricular septal defects and pulmonary hypertension The ar-
terial saturation was 98-100% Two of the patients are Inmg
and well Autopsy on an infant who died 24 hours after opet-
ation with severe respiratory distress showed that the ven
tricular septal defect had been completely and accurately
closed and the fatal outcome could not be attributed to the
oxygenator Microscopic studies revealed widespread severe
pulmonary arteriolar intimal proliferation

Experimental Aortic Valve, Edward P Ryan, George
Johnson, Jr, and John M Beal' (New York Hosp -Cornell
Med Center) conducted experiments in dogs, attempting to
produce an aortic valve by creation of a flutter valve m the
thoracicaorta

Merrop —The left thoracic cage was opened and the aorta mo-
bilized from the left subclavian artery to the diaphragm The d
ventitial covering of the aorta was dissected from a segment about
5 cm long and Blalock clamps used to occlude the aorta just below
the subclavian artery and abave the third pair of intercostal vessels
The aorta was occladed up to 55 munutes without apparent damage
Intercostal arterial tributaries were controlled by bulldog c[am%s
and the fourth pair of intercostal arteries was divaded and hgate
The aorta was transected and the proximal portion bivalved Inct
ston along the wall of the aorta was measured to equal the dxame!ex;
of the vessel The upper bivalved end was nserted mto the lumen 01
the open distal end and was secured with 4 0 lubricated artenat
silh sutures Occluding clamps were slowly released and the chCS_
closed without drainage After recovery for 4-7 days, left thor:(\]c%tﬂ_
my was agan performed Pressures 1n the aorta, proximal an lsf
tal to the valve, were recorded In 6 ammals, the posterior r:usli1 o
the cardiac aortic valve was avulsed by a hooked kmfe through a
feft ventriculotomy. In these ammnls, pressure recordings werc

(7) Proc Soc Exper Biol & Med 94 372374 February 1957
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reperted in the same locations following avulsion of the aortic valve
The chest was closed In 2 mmmnls, angrocardiography was per
formed nfter creation of the thoracic rortic valve
In the 6 ammals m wlich the aortic valve was avulsed,
satisfactory dinstolic pressure was muntamed distal to the
valve Elevation of the systolic pressure was not found proxi-
mal to the thoracie aortic valve In each of the 6 animals, a
marked fall 1 aortic diastolic pressure was obtamed prox-
mal to the valve In both animals m which angrocardiograms
were obtamed, narrowing at the site of the valve was noted
» 1'1‘hc creation or placement of 1 competent vahve in the descending tho-
racic 1orta for the treatment of qortic valvular ansufficiency 1s of dubious
value since the arterial bed proaimal to thius level continues to reflux a con
«derable part of the cardiac output As a consequence of this inade-
quate catrection of the hemodynaunuce disturbances, 1t does not provide suf
fictent relief of the burden on the heart Ixpertence with the Hufnagel
valve 1nd the unimpressive results which have followed 1ts use support this
obhscrvation It seems safe to prediet that this approach to the problem will
not be frutful For these reasons too the approach devised by Roe and his
associates in the following article 1s much more appealing —Ed ]
Technic for Insertion of Flexible Aortic Valve Prosthesis
mnto Ascending Aorta Experimental Study Partial control
of regurgitation through an imcompetent aortic valve has
been accomplished experimentally and chimcally with Huf
nagel’s rigid plastic, ball valve prosthesis This device 1s
placed in the descending thoracic aorta distal to the carotid
and subclaviin vessels, which continue to reflus 30-40% of
the cardiac output Benson B Roe, John S Najarian and
David Moore? (Unn of Califorma) developed a flexible,
mtraluminal, plastic valve prosthesis and a technic for plac
mng 1t m the proximal ascending aorta without toal mterrup-
tion of cardiac outflow The maneuver was successful 1 2
series of experimental amimals at normal body temperature
with uncomplicated immed:ate survival
Tecanic—The valve 1s a molded, tapered plastic cylinder with
a fitted outside diameter equal to or shghtly larger than that of the
ascending aorta (Fig 34) The flared proximal end contans three
thin walled, pliable shallow cusps fashioned after those of the nor-
mal aortic valve The walls of the tube are 1/16 1in thick with an
added outer ring for suturing and a tapered distal flange to avoid
shelving The cusps are tapered in thickness from 0012 1n at the
peripheral attachment to 0008 in at the lip The tube 1s plable
enough to fold on 1tself for msertion, but elastic_enough to snap
bach into the open position agamst resistance Valves presently
(8) Ann Sarg 145 388391 March 1957
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used are made of a new polyvinyl chloride plastic with a polymeric
plasticizer. This material appears nonreactive and gives excellent
promise of retajning its flexibility. Resistance to flow of the valve in
a fluid system is nunimal. Competence of the valve cusps is nearly
perfect, and it withstands pressures up to 350 mm. Hg without sig-
nificant leak. At 150 mm Hg and a flow rate of 4 L./minute, the
pressure drop across the valve is 12 mm. Hg.

The valve is passed with a suture of 00 chromic catgut through

es, BB,
34 —Polyvinyl plastic valve prosthesis A, note ring for anchoring sutures,
vaive folded in clamp for amsertion 10 aortotomy, Cr meide yiew of closed alve cuine:
D, cusps retracted (Courtesy of Roe, B B, ¢f al Ann Surg 145 388 391, J 3
1957)

the ascending aorta and looped distally by pushing the semx-;’lglg
suture through the aortic wall The loop 1s drawn out througﬁ a

incision 1n the distal thoracic aorta which has been occluded a 0\3
and below after advancing the loop. The folded valve 1s then sutur‘c’ !
to the catgut loop, inserted into the aorta and drawn proximally by
traction on the catgut suture with momentary release of the proxi-
mal aortic occlusion with the operator’s finger over the aortotom}.
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The aortotomy is then closed with continuous arterial silk suture
and the occlusion is released. This mancuver can be accomplished
with less than 7 wi of aortic occlusion. The prosthetic valve is
then secured in the ascending aorta with horizontal mattress sutures
of 4-0 braided silk through the aortic wall into the ring. The catgut
“fishing” suturc is then withdrawn, and when necessary, the suture
holes are closed wath 5-0 arterial silk.

Aortic Valvulotomy under Direct Vision during Hypo-
thermia was performed by F. John Lewis, Normal E. Shum-
way, Suad A. Niazi and Robert B. Benjamin® in 3 patients,
2 of whom did weli and 1 died as a result of a technical error.

Incision

ZAY)
Tube tn left otrium

Puimonary af
nferior

artery vena cava

,~occluded

Clamp occluding ™

Clamp on aortic
wall, with incision Pulmonary
root

Superior vena cava occluded occluded

Tig 35 —Completed preparations for entry of aorta by opening the Beck cl:
Inset, position of chest mneiston  (Courty f Lews, F. P T hornc Gmp
32 481 499, October, 1956 ) ¢ esy of Lewis, F. J, et af Thoracie Surg

Tecuxic —The patient 1s anesthetized with Pentothal® and 5
curarelike drug, and the intratracheal tube is attached to an auto-
matic respirator. Refrigerating blankets are used to b

K ring body
temperature down to 28-29 C. The chest is opened by a traisvers)e
meiston_through the 3d interspace. Tapes are placed around the

(9) J Thoracic Surgy 32 481 499, October, 1956
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lung roots and around both venae cavae A small catheter 1s placed
nto the left atrium through the atrial opeming to wash air out of the
left heart at the end of the operation The tissues around the base
of the aorta are infiltrated with procaine, the ascending aorta 15
cleared and the right coronary artery 1s exposed Distally, the as-
cending aorta 1s freed from the pulmonary artery Fine stay sutures
are placed in the ascending aorta to mark each end of the aortotomy,
and a Beck clamp 1s closed beneath the <tay sutures to separate a
generous lip of the ascending aorta The aortotomy inctson 15
made 1n the lip of the aorta held by the Beck clamp (Fig 35)

Left atrium

Pulmonary
artery

4

Fig 36—Open aorta exposes stenosed aortic valve, fused cusps are separates

;vexth ;?25;3 (Courtesy of Lewss F J ¢t al J Thoracte Surg 32 481499 Octo
r 3

Both venae cavae are occluded the respirator 18 turned off and
the loops around both pulmonary roots are tightened to occlude the
pulmonary veins A Satinsky clamp 1s used to occlude the ascending
aorta just proximal to the mmnominate artery, then the aorta 18
opened by removing the Bech clamp The aortic valve 1s exposed
by sucking the blood out of the aorta (Fig 36) Each commussure
15 opened to the aortic wall with a hmfe and heavy Mayo scissors
After the commussures are opened satisfactorily, a finger 1s passe
1nto the left ventricle to check the size of the orifice

The aorta must be closed without lewving air 1n the left freart
To do this, the venae cavae and pulmonary roots are released The
fine sutures at either end of the aortic wound are elevated and the
Beck clamp 1s pliced behind them, ready to close the wound As
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tns 1< done, stline solutton 1s mjected undur pressure through the
catheter m the left atrium, and a small metal tube 15 passed down
through the aortotomy, the aortic valve and mto the left ventricle,
to myect more saline solution mto the aur-filled left heart As soon
as 3 or 4 satisfactory heart beats hwe pumped out some air-free
flmd, the aortic ncison 1s closed and the distal aortic clamp re-
leased The respirator 1s restarted The chest then ts closed and the
patient rewarmed by pumping warm solution through the blankets
around the patient

Surgical Treatment for Aneurysms of Aortic Stnuses with
Aorticoatrial Fistula: Experimental and Chmecal Study by
John L. Sawvers, Jesse L Adams and H Wilham Scott, Jr!
(Vanderbilt Univ ) was prompted by observation of a case
in a surgeon, aged 32 Diagnosis of this rarc lesion was based
on the history of an episode of acute dyspnea followed by de-
velopment of a heart murmur and on cardiac catheteriza-
tions showing a large left-to right shunt at the night atrium
A review of 47 reported cases showed that at the time of in-
tracardiac rupture of the aneury sm there was usually sudden
onset of substernal or upper abdominal pun or of extreme
dyspnea and palpitation If the patient survived the imme-
diate episode, an almost sy mptomless phase of variable dura-
tion followed Then aortic and tricuspid nsufficiency desel-
oped with a charactenstic loud harsh murmur (present n
949) Death usually resulted from sudden congestive heart
failure or bacteral endocarditis The mean survival was 39
years, but by exclusion of 2 patients who lnned 10 and 15
years, theaverage Iife expectancy was nearer 1 year

TecuNic —Fistulas between the noncoronary sinus of Valsalva
and the right atrial cavity were produced i dogs by a 2-stage pro-
cedure Seven dogs with mnduced defects survived with patent fistu-
Ias for several weeks and had the aorticoatrial shunt closed at a
third operation Hvpothernua (2628 C) was induced and the
thorax opened widely by bilateral anterior ntercostal thoracotomy
with transection of the sternum at the level of the 3d intercostal
space The venae cavae were encircled with fapes, the pericardium
was opened wide, and the ascending aorta dissected free from the
pulmonary artery A dnerticulum was sutured to the ascending
aortr (Fig  37), permutting the operator’s finger tip to be n
serted 1nto the aortic smus at the fistula site The venae cavae were
then occluded and the right atrium opened The finger tip tampo
nades aortic blood flow through the fistula and protects the aortic
valve leaflet from incorporation in sutures during closure Inter-

(1) Surgery 41 2639 January 1957
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rupted sutures were pliced transversely to close the fistula, crefully
mcluding the nortic wall 1s well s atnal wall 1n each stitch The
finger-tip was then withdrawn from the diverticulum whose ex-
tremity was occluded The supertor caval occlusion was quickly re-
Teased 1nd as ar was displiced front the filling atrium, the edges of
the atnal inasion were clevated by stty sutures, grasped m a
climp and closed by sutures while inferior caval occluston was
gradually relesed The total period of stisis was 5 8 minutes The
diverticulum was removed after 1 clamp was reapplied tangentially
to ssolate the aortic maision, which was then closed by sutures Peri-
cardial 1nd thoracotomy mncistons were closed and rewarming was
begun The dogs survived this operation 3 or more months before
being hilled, and autopsy showed complete closure of the fistula in
each mstance with no damage to the aortic leaflet

Despite the poor mitial survinal results in preliminary ef-
forts to produce and close aorticoatrial fistula 1n dogs by a
pump oxygenator and nduced cardiac arrest, this method
has a distinct advantage of ehminating the need for extreme
haste (the chief drawback of the foregong procedure) and
deserves further evaluation m the development of a satis
factory method for repair of aorticontnal fistula

Mitral Commussurotomy in Younger Age Group P F An
gelino V Levi, A Bruscaand A Actis Dato? (Turn, Italy)
present the results with mutral commissurotomy 1n 11 pa
tients, 6 boys and 5 girls, aged 8 16 The condition of all
gradually deteriorated before admussion, despite cardiac
therapy

Clinical and radiologic signs of pulmonary congestion were
seen 1 all Clintcal or laboratory data suggestive of an active
rheumatic process were absent According to the standard of
the New York Heart Association, 1 patient belonged to func
tional class IT 5to class IIT and 5 to class IV

At surgery, pure mutral stenosis was found 1n 10 patients
and 1 had an associated mild mitral mmsufficiency The size of
the mitral valvular onfice was small in all but 1 In none was
asurgically produced mitral insufficiency observed

No deaths occurred The postoperatiyve course of these chil
dren did not differ sigmificantly from that usually obseryed
1 adults with mitral stenosis The results were good 1n all
patients No reactivation of rheumatic fever was observed

up to 20 months after surgery, probably because antirhen
{2) Am. Heart J 51 916925 June 1956
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matic drugs (cortisone, ACTH and aspirin) were given and
antistreptococcic prophylaxis was carried out pre- and
postoperatively

Current Indications for Surgical Correction of Mitral Ste
nosts Indications for valvuloplasty for mutral stenosis as
proposed by Harrison Black and Dwight E Harken® (Har
vard Med School), are based on the following climcal clas-
stfication group 1, murmur without symptoms, group 2
murmur plus static symptoms, group 3, murmur plus pro
gressive symptoms with evidence of night ventricular failure
that responds to therapy, and group 4, murmur, progressive
symptoms and irreversible congestive failure Group 3 pa-
tients gain the most from surgery with the least rish, cur
rently, the mortality 1n this group 1s less than 1% The rate
m group 41520 25%

A 3 year follow up on 500 valvuloplasty patients revealed
that 89% of the combimned groups 2 and 3 are improved, and
56% are leading essentially normal hives Similar scrutmny
of a second 500 patients promises even better results

Love and Levine reported on 164 patients with mutral
stenosts followed 1n a cardiac chnie, 13% survived 9 or more
years after the first signs of congestive failure or auricular
fibrilfation Thus, medical management carried an 87% mor
tality However, results should not be judged only by the
mortality rate, but also by the poor clinical state before death

At present, the following factors strongly pomnt to the need
for surgery in a patient with pure nutral stenosis episodes
of congestive failure, \ ray evidence of pulmonary hyper
tenston, ECG evidence of nght ventricular hypertrophy,
“stram” or night bundle-branch block, auncular fibnllation,
difficulty with sexual mtercourse, repeated arterial emboli
zation and severe symptoms from mitral stenosis i preg-
nancy

Age, aunicular fibnllation, associated moderate mitral -
sufficiency, calefication of the matral valve or tricuspid ste
nos:s do not preclude operation Florid rheumatic carditi>
1s a contramdication to operation for mutral stenosis Other
diseases, mcluding arterosclerotic and hypertensiye cardio-
vascrlar disease undoubtedly mcrease the rish Persons

TGY Am Heart 53 439446 March 1957
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with only the murmur of mitral stenosis but without symp-
toms should not be offered operation.

» [Although mitral commissurotomy has now become a s}andard proce-
dure, these carcful follow-up studies and analyses of experience by Black
and Harlen as well as by Janton and his assaciates in the following article
not only establish _the long-term value of the operation but also provide
strong support for its advocacy during the carly phases of the disease.—Ed.}

Status of 50 Patients 414-7 Years after Mitral Commis-
surotomy was evaluated by O. Henry Janton, Julio C. Davila
and Robert P. Glover! (Halinemann Med. College). At the
time of surgery, none were in class I, 5 (10%) were in class
11, 36 (72%) in class 111 and 9 (18%) in class IV. Operative
mortality was 6% (3 patients) and later mortality 129% (6 pa-
tients). The other 41 patients (82%) are living and were fol-
lowed. Twenty-nine, 7156 of thase living or 38% of the orig-
inal number, are considered to be in better condition and
living a more nearly normal life than before surgery. Ac-
cording to the patients themselves and their family physi-
cians, 36 consider themselves to be in better condition.

Qn the basis of the murmurs alone, no conclusions can be
reached regarding the patients’ present clinical status. How-
ever, 4 of the 41 have no murmurs, 11 no longer have their
original mitral diastolic murmur and 14 have a mitral sys-
tolic murmur which was not present preoperatively. Pa-
tients with “pure” mitral stenosis obtain the best results
from mitral commissurotomy.

Electrocardiographic patterns do not improve regularly
after surgery, but a minority will show regression of right
ventricular hypertrophy. Fluoroscopic and x-ray study
showed that 10 patients have a smaller cardiac silhouette, 5
a larger one and 26 the same size as preoperatively. Thus, in
87% of the patients the heart is the same size or smaller than
before surgery, whereas in the years preceding surgery it
grew progressively larger,

Improvement was more striking in the patients without
calcification. Valvular restenosis was not present in any.
iny 1 er‘nbolus occurred during operation and the patient
in whom it was seen recovered almost completely. No emboli
oceurred postoperatively, although the incidence before sur-
gery was 12%.

(#) Circulation 14 175 184, August, 1956
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Commussurotomy confers a genuine, often dramatic and
usually persistent benefit to the patient It 1s a valuable ad
junctin the over all treatment of mitral stenosts

Postcommussurotomy Syndrome, consisting of chest pan
fever and joint pains with evidence of pleural and pericar
dial irritation was observed by Kempson Maddox and John
Saxton® (Royal Prince Alfred Hosp Sydney) after 20 of 218
operations on the mtral valve These episodes may follow
mmmediately or some weehs after operation Indirect evt
dence suggests they represent reactivation of the rheumatic
state, provoked by operation These episodes do not appear
to follow other types of operation on patients with rheumatic
heart disease and frequently occur many years after the last
experience of acute rheumatsm

A review of the literature suggests no relationship be
tween the syndrome and age or sex of the patient, histologic
evidences of rheumatic Activity 1 biopsy of the auncular
appendix difficulty of valvotomy, preoperative history of
acute rheumatism or bacteriology of the pharynx The syn
drome 1s almost never fatal and does not seem to influence
adversely the satisfactory outcome of mitral valvotomy
Symptoms and fever can be abated immediately by use of
cortisone but relapse can occur on cessation of admimstra
tion No satisfactory objective test exists to assist in fore
casting this comphcation, although the test for C reactive
protein 1s promising Postoperative penicillin prophyla«is
was not used in the authors’ patients

Surgical Treatment of Aortic Stenosis 1s discussed by Rus
sell Brock® (Guy s Hosp ILondon) Aortic stenos:s 1s a sur
gical disease, and each patrent should be considered as pos
sibly needing surgery Operation 1s most effective 10 the
early stages before signs of chromic invahdism have ap
peared Without obvious chinical signs of heart failure con
siderable enlargement of the left ventricle (without regurg!
tation) or deterioration in serial CCG’s may mdicate surgery
Left ventricular puncture with a brachial artery pressure
tracing may be invaluable 1n deciding for or agamst opera
tion n difficult cases A high left ventricular pressure and 2

(5) Australastan Ann Med 5 265273 November 1956
(6) Brit M J 110191078 “ay 4 1957
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Ingh gradient mdicate need for operation The gradient may
be deceptively high only 1f sigmficant regurgitation coensts,
such substantial regurgitation should be recogmzable by
other methods 1he author performed direct left ventricular
puncture 1n 90 patients without morbidity or mortality It
was much less disturbing to the patient than left atral punc-
ture Angina pectoris or some aortic regurgitation 1s no con-
traindication to valvotomy Once the valve cusps are de-
formed by calafied deposits, the value of surgery 1s himited
Among the author’s patients, m only 1 over age 30 was the
valve not caletfied If aortic stenosis 1s associated with mitral
stenosis, severe calcification 1s less frequent If the night- or
left sided heart failure 1s unrehevable by routine medical
treatment, the time for useful surgery has passed

Tor calafied aortic stenosis, Brock prefers the transven-
tricular route, for noncalcified cases, open aortic valvotomy
under direct vision and with hy pothermia 1s used Combined
aortic and mutral valvotomy was done in 34 patients with 3
deaths, due to the mitral stenosis and not to the operation
Aortic valvotom) was better tolerated when combined with
mitral valvotomy Among 78 patients with pure aortic ste-
nosis who underwent surgery, there were 14 deaths due to
operation (18%) However, 5 of these deaths occurred 1n the
first 8 patients, all of whom were extremely bad nisks Some
degree of regurgitation was produced 1n 14 patrents and was
largely responsible for the death of 4, but preoperatr e regur-
gitation was lessened or completely relieved n several pa-
tients Regurgitation should not exclude surgery Mortalty
will always be mgh 1f operation 1s deferred until heart failure
has supervened

* [Although most American surgeons have more recently advocated the
transaortic route for aortic valvulotomy, 1t 1s difficult to support claim for
its advantages over the transventricular route in light of the excellent re
sults obtaied by Brock using the latter approach The argument how ever,
will probably soon become academic since as Brock himself admits aortic
vahulotomy under direct vision using temporary cardiopulmonary bypass
appears to be the more satisfactory method —Ed }

Experimental and Clinrcal Resection for Ventricular
Aneurysm was studied by C P Bailey and R A Gilman™
(Philadelphia) Ventricular aneurysms may be caused by
trauma congenital deformation of the heart or mvomalacsa,

(7) Surg Gynec & Obst 104 539 542 ‘May 1957
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most often that due to myocardial infarction Schheter and
associates found a 209% maidence of aneurysm formation
among 512 patients who had had acute coronary occluston
and had come to autopsy Actual rupture of a ventricular
aneurysm 1s rare, death being due to other causes, such as
heart failure or thromboembolic episodes

The aneurysm involves mostly the left ventricle, which
will be considerably larger than normal, in part because of
addition of the volume of the aneurysmal sac but largely as
a mamfestation of compensatory dilatation of the actual lu
men of the left ventricle, which now must propel blood nto
both the aorta and the aneurysm In such instances, consid
erable “tailoring” of the shape and size of the left ventnicular
chamber would seem to be tolerable if not actually beneficial,
for removal of the aneurysm with 1ts deleterious paradoxic
mechamsm must take away much of the physiologic neces
sity for theintrinsic ventricular enlargement

The authors treated 8 patients with ventricular aneurysm
by “ventriculoplasty,” 1e, subtotal excision of the fibrosed
portion of the ventricular wall One patient died at the con
clusion of the procedure because of inadvertent dislodgment
of the thrombotic contents of the sac during the surgical
manipulations

Surgical Management of Coronary Artery Disease Back-
ground, Rationale, Chnical Experiences According to
Claude S Beck and Bernard I. Brofman8 (Cleveland), the
coronary problem has two facets, 1e, distribution and
amount of blood available to the heart Faulty distribution
Lills 80 909 of victims, madequate total flow 10 20% Nor-
mally, the coronary arteries can carry at least five times as
much blood as the capillary bed receives Only when the
cross sectional diameter of the large vessels 1s reduced to less
than 25% 1s there significant hemodynamic impairment at
rest If distribution 1s adequate, occlusive disease in the coro
naries may go on to completion before death The crippled
coronary circulation can be helped by an even distribution
of the blood entering these arteries, or by addition of blood to
that which enters the diseased arteries While distribution 15
easily accomplished by surgical production of mtercoronary
TT8) 3nn Int Med 45 975988 December 1956
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channels, augmentation of the flow is not practical at present.

MeTnon—A ligature is passed around the coronary sinus about
1-2 em. from its ostium in the auricle, constricting the sinus to a
lumen of about 3 mm. This narrowing induces somewhat greater
extraction of oxygen from the venous blood, which normally is
already greatly reduced. The mild venous stasis reduses oxygen
differentials in the presence of arterial occlusion, and this probably
protects the heart with coronary disease. It also produces inter-
coronary channels. However, increased capillary pressure may re-
duce total coronary artery inflow. If the sinus is hard to approach at
operation, as in cardiac enlargement, this step is omitted. The
second step is abrasion of the lining of the parietal pericardium
and the epicardial surface of the heart. This produces inflammation,
with resultant intercoronary channels. About 0.3 Gm. of coarsely
ground asbestos is then applied to the surface of the heart, pro-
ducing mild inflaimmation. The mediastinal fat is then brought in
contact with the heart to act as a graft upon it. Each step in opera-
tion contributes to the final result. The one hour operation itself is
tolerated remarkably well,

Neither medical nor surgical treatment reduces the occlu-
sive process in the arteries or prevents further development
of arterial disease or restores degenerated myocardium.
However, surgery makes blood available to muscle rendered
ischemic by arterial disease. So far, the authors have not
performed the operation prophylactically. Surgery would be
indicated, however, in coronary insufficiency, angina pectoris
and after one or more infarcts. Interval between operation
and the last infarct should be at least 6 months. Operation
should be delayed until the clinical course is stabilized. Sur-
gery is contraindicated in congestive heart failure or if the
heart is markedly enlarged.

Amoug 100 consecutive patients operated on, operative
mortality was zero. One patient had a fatal coronary occlu-
sion before discharge. The left ventricle was enlarged in 40
and normal in 60. There was no observable infarct in 22, and
one or more infarcts in 78. Arterial disease was observed or
palpated in 97, and was not found in 3. The term “salvage”
was applied to those in whom the left ventricle was enlar{?ed
and in whom there was an area of myocardium with reduced
or absent pulsation ; 27 patients were classed as salvage and
73 as good candidates. Of 100 patients followed 6-60 x:onths
after operation and who could be evaluated, there was no
pain in 40, less pain in 48 and a total of 83% improved. Fre-
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quently the patient stated that tightness in the chest was re
Ireved as early as the first week after operation

Left Internal Mammary Arteriocardiopexy in Therapy of
Coronary Artery Insufficiency Preliminary Experimental
Report 1s presented by Jack Litvak and Arthur M Vineberg?
(McGill Unmiv) Previous studies by Vineberg and co
workers mdicated that the internal mammary artery can be
successfully mtroduced and 1s capable of supplying artersal
blood to an ischemi myocardium Eaperiments on dogs
showed that about 759% of implanted mternal mammary ar
teries form satlsfactory communications with the coronary
arterioles The success of the implantation procedure de
pends on the proper technic of implantation and a receptive
1schemic myocardium Removal of the epicardial barrier ap
pears to enhance adequate vascular union between prolifer
ating branches of the transplanted vessel and those feeding
blood to an ischemic myocardium An implanted internal
mammary artery, which may have previously blocked due
to angulation thrombosis, mtimal proliferation or dubious
surgical technic, can remain fully patent and functioming »f
allowed to remain mtact as a complex loop (arteriocardio
pexy) and mamntained in direct apposition to the bared myo
cardium The new techmc was tried m dogs

TecnNic —After the thorax was opened a 1 cm width of
parietal pleural and any underlying transversus thoracis muscle
was removed from the entire area overlymng the left internal mam
mary artery from the level of the left subcavian artery to the
diaphragm ~The internal mammary artery was then gently eased
from 1ts bed and all 1ts branches were doubly ligated and separated
The 5th, 6th and 7th intercostal branches were hgated at least 1 cm
from their onigin All avaiable fat pads were separated from ’th?
anterior surface of the pericardium The freed loop of nterna
mammary artery fell into place over the ventricles, usually extend
ing from the pulmonary conus to the apex of the left ventricle
The epicardium was stripped along this entire path, extending over
the right and left ventrrcles to the apex and decussating with the
anterior descending ramus of the leit coronary artery The long
ends of the hgatures on the intercostal branches were loosely st
tured to the epimyocardum on either side attaching the artery
without tension to its previously determined bed on the bared mytzI
cardium The previously prepared mediastinal fat pad was P“"‘i
over the transplanted mternal mammary artery and attached loosels

(9) Surgery 41 738 744 May 1957
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by 3 4 sutures to the epimyocardiuny, about 2 em to the teft of the
transplanted vessel Fhe thorax was closed niter carcful remnflation
of the lung

Coronary artery occlusion was produced n the dogs with
a easun plastic at the time of arteriocardiopexy In studies
performed up to 60 d1y s later, lustologic evidence of anasto-
motic commumcations between the transplanted artery and
the myocardium was found m every speaimen There was
no sigmficant evidence of angulation, thrombosis or endar-
tenitis with mtimal or medsal hy perplasin i any specimen
enammed 60 day s after arteriocardiopexy.

Implantation of Left Internal Mammary Artery in Myo-
cardium+ Histopathologic Evaluation after Six Months
R Manigha and A A Bakst! (Hahnemann Med College)
mmplanted the left internal mammary artery 1n the mjyocar-
dium of the left ventricle of dogs 1ccording to the procedure
ongnally proposed by A M Vineberg The ammals were
allowed to Iive 6 months At the end of this period, quantita-
tive measurements of the collateral blood flow failed to re-
veal an increse 1n collateral circulation because a constant
mtimal prohferation of fibroelastic tissue narrowed the lu-
men of the transplanted mammary artery from 50% to 10%
of the normal cahiber Thrombosis at some pomnt 1n the course
of the artery, usually 1n the distal half, was an added feature
m 4 instances

Vascular channels, interpreted as capillartes, arterioles and
small sized arteries, were noticed m the collagenous cuft
surrounding the transplanted artery, but, since injection stud-
tes were not performed, 1t 1s not known whether these vascu-
lar channels represent anastomotic blood vessels

Failure of Cardiopericardiopexy to Protect Pigs against
Acute Coronary Occluston The pig heart was chosen for the
expertments by Harry Gross, Allan E Bloomberg, Marton
Rosenblatt, Adrian Kantrowitz, Clarence J Schein and
Ruthven Ferreira® (Montefiore Hosp, New York) because,
like the human heart, 1t normally has no intramyocardal
anastomoses and the rapid growth 1n a short time makes 1t
possible to evaluate the protective role of talc

No benefit resulted from talc cardiopericardiopexy 1n pro~

() AMA Arch Surg 73 187191 August 1356
(2) J Thoracic Surg 33 679 684 May 1‘§g5‘;
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tecting the pig heart aganst subsequent ligation of the coro
nary arteries Pericardial adhesions developed wherever talc
powder was nsufflated The adhesions were dense and so
avascular that, when cut, they did not bleed During the pe
riod of observation, there was no histologic or gross evidence
of increased collateral circulation

The ligations were sudden, complete and ligh, 2 cm or
less distal to the bifurcation of the left coronary artery The
experimental conditions do not completely mimic the course
of human coronary artery disease In man, the greatest stim
ulus to collateral circulation 1s progressive coronary nar
rowing and when collaterals are well developed, occlusions
of one or both major coronary arteries may be well tolerated

However, m these experiments pigs surviving talc cardio
pericardiopexy for 1s long as a year were not protected
against acute occlusion of the left coronary artery

Follow-up Report on Resection of Anginal Pathway 1n 33
Patients Clem F Burnett Jr and James A Evans® (Lahey
Chinic) subjected 33 patients with severe disabling angma
pectoris to resection of the anginal pathway, 1st to 4th tho
racic ganglions on both sides (Fig 38) Surgical mortality
was 9% Of 30 patients who suriived operation, 18 had com
plete relief from anginal pan for 1-11 years, 8 noted mild ex-
ertional discomfort but were considered to have satisfactory
results, and 4 obtamed no relief for periods up to 4 months

No immediate or permanent adequate relief nas achieved
m 8 patients, 2 of these, however, had complete relief for
several months, until mfarction recurred A third patient
later obtaned complete relief by a second more complete 1€
section of the pathway Only one stde of the pathway was 1e
sected m 2 Later, 1 of them had the other side resected, with
complete relief A third had only the Ist and 2d thoracic
ganglions on the left resected Regrowth of sympathetic fi
bers occurred n 1 An emotional overlay marked failures i
3 patients, 1n 2 of whom diagnosis of true angina was ques
tionable Subsequent coronary mnfarction developed 5
which was fatal to 1

Resection of the anginal pathway, although not the final
answer to the problem of disabling angina pectonis offers re

(3) JAMA, 162 709 712 Oct 20 1956
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lief to certain carefully selected patients. Best l’CSlllt.S have
been obtained in patients with angina :md. hyperteasion, es-
pecially when the procedure is combined with extensive sym-
pathectomy and splanchnicectomy. Paticuts with overalarm
type of anginal pain also benefit, provided a strong cmo-

POST. SPINAL ROOT

o~ SUP CARDIAC N
N {NO AFFERENT PAIN
FIBERS)

WHITE RAMUS

Fig_ 38 —Cardiac_afferent pam pathway showing how anginal pathway 1s fun.
neled through 1st, 2d, 3d and dth thoracic ganglions (Courtesy of Burnett, C F,
Jr, and Esans, J A JAMA 162 709712, Oct 20, 1956 )

tional overlay 1s eliminated, admittedly a difficult calculation.
This overalarm type of angina pectoris bears some resem-
blance to reflex sympathetic dystrophy, which may account
for the higher degree of response to sympathectomy, The
operation may offer great relef to patients with angina de-
cubitus who have not had a recent coronary occlusion or a
great functional overlay.
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Surgical Treatment of Occlusive Coronary Artery Disease
by Endarterectomy or Anastomotic Replacement Karel B
Absolon, Joseph B Aust Richard L Varco and C Walton
Lillehes* (Untv of Minnesota) performed endarterectomy of

Fig 39 ~E I cororary end (Courtesy of h B Absolen
etal)

small segments of 2 caday er hearts by mcising the coronary
arteries longitudinally removing the occluding atheroma
and reconstructing the arterral wall with a continuous 6-0
sitk stitch The mamn coronary arterzes, as well as the coro
nary arteries beyond the first bifurcation of erther the nght
or the left main coronmry could be approached by this
method In 8 cadaver hearts a tunnehing technie was used 11
T Surg Gynee & Obt 103 180 185 August 1956
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which 2 incisions 3 mm, long were made at opposite ends of
the involved segment of coronary artery and the diseased
sequestrum was removed with spoon-shaped and loop-shaped
endarterectomy instruments (Fig. 39). Both the main artery
and its branches could be treated by this method. Difficulties
were encountered in 2 hearts in which calcified plaques pene-

< A
wed LW

Fig 40 —Anastomosis 1n dog between left subclavian artery (LSA) and cir-
cumflex branch of left coronary artery (LCA), using molded synthetic vessel
(Ivalon) to bridge gap (Courtesy of Absolon, K B, et ol Surg, Gynec. & Obst.
103 180 185, Avgust, 1956 )

trated through the entire thickness of the wall. After removal
of the occluding atheroma, the remaining vessel wall was
often thin The segments of peripheral arteries of correspond-
Ing size were anastomosed in 2 hearts, either end-to-end or
end-to-side, to the coronary arteries beyond the bifurcation.

. An Ivalon prosthesis was used to anastomose the subcla-
Vian artery to the circumflex branch of the left coronary ar-
tery in 15 dogs, 2 of which are long-term survis ors (Fig, 40).
In 12 dogs, the internal mammary artery was anastomosed
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to the aircumflex branch of the left coronary artery andin 15
dogs, the left carotid artery was anastomosed to the circum
flex branch of the Ieft coronary artery Anastomosis was
either end to side or end to end and 1n some ammals was
done over a polyethylene tube shunt There were few sur
vivors Most of the deaths were due to ventricular fibrilla
1101, which emphasizes the need for total cardiac bypass with
pump oxygenation

The study indicates that both endarterectomy and anasto
motic replacement are technically possible in man
» [This report and that which follows by the Umwversity okomnesota

group of surgeons demonstrating on occlu
stve coronmary artery disease off ach to this
problem yet proposed There are ay prove to

be climeally apphcable 1n selected cases after the development of satisfac
tory methods for this purpose —Ed ]

Direct Suture Anastomosis of Coronary Arteries n the
Dog Examination of the heart in severe coronary arterio
sclerosis shows that the disease affects more severely the
proximal portions of the major coronary branches The athe
rosclerotic plaques are often diffusely scattered throughout
the coronary system, and there are multiple points of stricture
and occlusion” However, less often, the disease may be 1o
calized to a relatively short segment of the major artersal
trunk It 1s this group of cases which presents a challenge to
surgical attack on the coronary vessels by endarterectomy of
by suture anastomosis Alan Thal, John F Perry, Jr,
Fletcher A Miller and Owen H Wangensteen® (Umv of
Minnesota) developed the following technic for anastomosts
between a major coronary artery and the internal mammary
artery i the dog

TEcENIC —The pleura 15 incised over the subclavian artery, and
this vessel and 1ts branches are mobithzed The various branches are
carefully dissected out, and all but the internal mammary are d
v1ded and hgated about 1 em distal to therr ongimns (Fig 41 8)
The mternal mammary artery 15 divided at a conventent pomt The
whole subclayian trunk 1s then rotated so as to approximate tie
mternal mammary artery to the left circumflex artery under the
least tension The last céntimeter of the internal mammary 1s then
carefully prepared for anastomasis by removal of adventitious t1ssu¢

While this part of the dissection 1s beng performed, about 500 cc
of arterial blood 1s collected from the femoral artery of a donor dog

(5) Surgery 40 1023 1079 December 1956
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1t is collected in a standard vacuum bottle, and coagulation is pre-
vented by heparin, This bottle is then arranged so that blood can be
delivered under controlled pressure. A glass cannula with a blown
olive tip is most suitable for cannulation of the coronary artery, the
curved limb being particularly useful for rotating the anastomosis.
The coronary vesscls are now dissected free of the epicardial fat
and the bifurcation of the left main coronary artery exposed, A
00 silk tie is placed loosely around the circumflex portion of the bi-

Fig 41, —Technical detail of endtoend internal mammary to coronary artery
anastomosis, b, cannula carrying ‘cugygma(ed hlwod‘ms_ened in internal mammary

artery via vertebral branch of )
Thal, A., et al.: Surgery 40:1023-1029, December, 1956 )

(Courtesy of

furcation and a rubber band ligature about 1 cm. distal to this point,
The adventitious tissue is then cleaned off the coronary artery at
the proposed site of anastomosis.

‘With the cannula connected to the source of arterial blood, prep-
arations for anastomosis can be made. The cannula is well coated
with sterile mineral oil to reduce intimal damage, and then it is
Inserted through the vertebral branch of the subclavian down the
Internal mammary artery. The vertebral branch is then securely tied
around the base of the cannula. The internal mammary artery now
slides freely over the tip of the cannula. The proximal tie around the
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crrcumflex artery 1s secured and the anterior wall of the artery
divided immeditely distal to the point of higation The oltve tip of
the glass cannula 1s then inserted into the circumflex artery and
secured by tightening the elastic tourniquet proximal to the tip
(Fig 41, fand g) The flow of arterial blood 1s then started A flow
of 10 20 cc of blood/minute 1s suffictent to mamtain normal rhythm
for as long as 30 minutes Once this flow 1s established the anasto
mos1s can be unhurriedly completed The anterior row of sutures 15
completed before the posterior wall of the circumflex artery 1s di
vided This helps steady the vessel during insertion of the first su
tures A running everting mattress stitch of 6 0 silk 15 used When
the postertor wall of the circumflex artery 1s divided, the needle 15
passed under the artery and the anastomosis rotated so that the
posterior wall lies antertorly This greatly aids precise placement of
the sutures along the posterior wall Great care 1s taken throughout
the anastomosis to obtamn a precise mtima to 1ntima approximation
usihg many finely placed stitches as close to the margin of the
vessels as possible At completion of the anastomosis the tourniguet
15 released from around the glass cannula and the ligature holding
the cannula 1n the stump of the vertebral artery divided The cannula
1s quickly withdrawn the stump of the vertebral artery 15 clamped
and the bulldog clamp occluding the subclavian artery quickly re
moved, allowing aortic blood to resume flow 1nto the mnternal mam
mary artery and mnto the left circumflex coronary artery The
anastomosis 1s now complete, and any shight leak generally responds
to gentle pressure with 2 sponge

In general, the anastomoses were completed i 5 10 min
utes With increasmg experence, the operation cot1ld be done
with greater facility and precision, therebv mncreasing the
survival rate to about 75%

The mayor problem m small blood vessel anastomosis has
been early thrombosts and progressive stricture of the anas
tomosis Of 17 ammals operated on 1n standard fashion and
allowed to survive 2 614 months patent anistomoses W ere
found 1n 7

THE AORTA AND PERIPHERAL ARTERIES

Complications of Aortography Aortography s a valuable
clinical dingnostic procedure The frequency and extent ofits
application are limited only by its risks It 1s relatrely safe,
but serious comphications do occur E Stanley Crawford,
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Arthur C Beall, Johin II Moyer and Michael E De Bakey®
(Baylor Umv) revtew the comphications recorded in the
hterature and analyze thewr personal cxpenience with 300
aortograms

‘The compheations of aortography are pam, hemorrhage,
thrombosts and embolism, renal insufficiency, neurologic
changes, allergic reactions and other systemic disturbances
perhaps related to the use of general anesthesia Complica-
tions are frequent, but their significance 1 some nstances
1s great, since they may produce permanent disabihty and
even death Usually, the responsible factors are errors in se-
lection of patients, choice and dose of contrast medium and
technic of mjection Since these are controllable varnables,
most comphcations should be preventable

In most ancurysms of the abdominal aorta, aortography
1s unnecessary It 1s primanly useful in incomplete aortic
occlusion, and in the few patients in whom diagnosis re-
mains doubtful If eliminated in patients with aneurysms and
occlusive disease of the abdominal aorta, approximately two
thurds of aortographies will not be done, and comphcations
will be reduced to the same degree

Multiple aortic punctures and extravasation cause hemor
rhage and pamn Kidney damage 1s associated with njection
directly into the renal artery, use of morgamnic 10dide com-
pounds or mjection of excessive contrast medium There-
fore, certain principles in technic are suggested The aorta
should be pierced only once, well above 1ts major abdominal
branches, and only 15-25 cc organic 10dide should be manu-
ally mjected A prelimiary roentgenogram should be made
after the first 5 cc has been mjected to ascertamn accuratels
the position of the needle

Dissection of Aorta as Complication of Translumbar Aor-
tography Many complications of percutaneous lumbar aor-
tography have been reported, including gangrene of gut from
superior or inferior mesenteric arterial thrombosis, anuria
and renal necrosts from njection nto renal arteries, hyper-
tension with retinopathy, acute pancreatitis from injection
mto the cehac axs, paraplegia, rupture of the aortic wall and
chylothorax caused by damage to the thoracic duct On the

(6) Surg Gynec & Obst 104 129 141 Febrmary 1957
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basis of 2 clinical observations and on experimental studies
1 which part or all of the contrast medium was injected into
the media of the aorta, H Gaylisand J W Laws® (London)
suggest that aortic dissection could account for a number of
fatal complications The complication of aortic dissection 15
analogous to a spontaneous dissecting aortic aneurysm It
may Jead to misinterpretation in diagnosis if its true sigmfi-
cance 15 not appreciated, may produce serious sequelae and
may occur despite most scrupulous technic

Significance of Aortography i Diagnosis of Aneurysms
of Abdominal Aorta 1s discussed by G Aurig and H Radhe®
(Berlin) Their observations are based on 6 patients, aged
53 74, who underwent aortography without complications
None had a positive Wassermann reaction The contrast me-
dium was 1njected mnto the aorta below the draphragm at
the level of the 12th thoracic vertebra

It 1s felt that aortography 1s superior to any other diag
nostic procedure, as 1t provides exact information on localt-
zation, size, shape and function of the aneurysm Further
more, serial films allow msight nto the hemodynamics
within the aneurysm, these always cause a prolonged pas-
sage of the contrast medium through the aneurysm which 18
estimated to be 4 or 5 times longer than the passage tume
througha normal aorta

- ! * aorta and with aor

» expressed by these
necessary for diag
nostic purposes For another, 1t does not always proyide exact mnformation
on “localization size and shape” of the aneurysm Since it 15 unnecessary
1 the preoperative evaluation of this leston 1 most cases either for pur
pases of diagnosis or surgical approach and since 1t 1s sometimes assccble
ated with sersous complications, such routme use of aortography 15 {0
condemned —Ed ] B
Coarctation of Aorta was studied by W P Cleland, T
Coumhan, ] F Goodwinand R E Stemer® (Postgrad Med
Schiool, London) 1n 34 men and 18 women aged 1-55 Of the
40 who had resection, all were under 40, 25 were 15 or older
The condition was discovered 1n 43 during medical examna-
tions made for reasons unrelated to the coarctation The mlé
tial findings were heart murmurs m 26, hypertension m 1
{7) Brit M J 211411146 Nov 17

1956
{8) Fortschr Geb Rontgenstyahlen 84 661 670 June 1956
(9} Bnt M J 2379390 Ang 18 1936
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and pulsating nech swelling n 2, ~-rays revealed the coarc-
tation 1 3 Mamfest svmptoms due to coarctation mcluded
dissecting ancury sm i 2 patients, subacute bactersal infec-
tion and cercbrovascular accidents in 3 each and congestive
heart fatlure in 1 Silent comphications occurred in others,
which were unevpectedly found at operation
Intercurrent symptoms were headaches, dizziness, palpr-
tations, dyspnea of effort, casy fatigabihity, faints, precordial
orother chest pun atid pains or lieavness mn the legs
Snccular aortic ancurysms were recognized radiologically
and found at thoracotomy, immedintely beyond the coarcta-
tion 1n 2 patients Small s iccular aneury sms occurred oftener
on the mtercostal arteries just below the coarctation, usually
close to their ongim from the aorta
In all patients the brachial blood pressure was clevated and
affected both the sy stolic and diastolic pressure, except where
the latter was lowered by aortic mncompetence The hyper
tension was well tolerated Uremia did not occur and heart
failure was found only m association with valvular defects of
the heart Stature deselopment was retarded in mamy pa-
tients, the lower imbs bemng underdes eloped
Augmented carotid pulsation was characteristic A sus
tamed sy stolic artersal way e appears 1n the suprasternal fossa
1nd travels outward atong the subclavian arteries and up the
carotids, where 1t 1s best observed Collateral arteries were
often found around the scapulae In all patients, the femoral
pulse wave was either of small amplhitude with delayed peak
or could not be felt In health the femoral pulse peak 1s
reached before or synchronously with the radial, but coarc-
tation delays the wave so the femoral peak 1s reached later
than the radial
The precordial sy stolic murmur was often nondescript, but
t characteristic murmur occurred m many patients, 1t was
loudest at the sternal borders A mid diastolic murmur was
heard preoperatively at the cardiac apex in 15 patients Elec-
trocardiography showed left 1entricular hypertrophy m 26
and suggested 1t 1n 6 others
X-ray films of 40 patients showed that the aortic arch was
large or aneurysmal 1n 4, absent 1 8, small 1n 5 and double
n 10 Dilatation of the ascending aorta was shown n 15 The
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basis of 2 climcal observations and on experimental studies
m which part or all of the contrast medium was 1njected mto
the media of the aorta, H Gayhsand ] W Laws” (London)
suggest that aortic dissection could account for a number of
fatal complications The complication of aortic dissection 1s
analogous to a spontaneous dissecting aottic aneurysm It
may lead to misinterpretation in diagnosts 1f 1ts true signifi
cance 1s not appreciated may produce serious sequelae and
may occur desprte most scrupulous technic

Sigmficance of Aortography in Diagnosis of Aneurysms
of Abdomimal Aorta 1s discussed by G Aung and H Radhe®
(Berhn) Their observations are based on 6 patients nged
5374 who underwent aortography without complications
None had a positive Wassermann reaction The contrast me
dium wns mjected into the aorta below the diaphragm at
the level of the 12th thoracic vertebra

It 1s felt that aortography 1s supenior to any other ding
nostic procedure as 1t provides exact information on localt
zation size shape and function of the aneurysm Further
more serial films allow insight into the hemodynamics
within the aneurysm these always cause a prolonged pas
sage of the contrast medinm through the aneurysm which 1s
estimated to be 4 or 5 times longer than the passage tume
through a normal aorta
» {Our experience with aneurysms of the abdomnal aorta and with aor
tography leads us to disagree completely with the views expressed by these
authors For one thing aortography 1s only occastonally necessary for diag
nostic purposes For another 1t does not always provide exact mformation
on localization size and shape of the aneurysm Simnce 1t 1s unnecessary
1n the preoperative evaluation of this leston 1 most cases either for pur
poses of diagnosis or surgical approach and swce 1t 15 somehimes assoC
ated with serious complications such routine use of aortography 15 0 be
condemned —Ed )

Coarctation of Aorta was studied by W P Cleland T B
Counshan | F Goodwinand R E Stemer? (Postgrad Med
School London) 1n 34 men and 18 women aged 1 55 Of the
40 who had resection all were under 40 25 were 15 or older
The condition was discovered 1n 43 during medical examma
tions made for reasons unrelated to the coarctation The mt

tial findings were heart murmurs 1 26 hypertension i 12
(73 Brit M J 211411146 Nov 17 1956

(8) Fortschr Geb Rontgenstrahlen 84 661 670 June 1956
9) Bnt M J 2379390 Aug 18 1956
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and pulstting nech swelhing in 2, x-r1ys revealed the coarc-
tation m 3 Mamfest symptoms due to coarctation included
dissecting aneurysm m 2 patients, subacute bacternl infees
tion and cerebrovascular neaidents 1 3 each and congestive
heart fufure in 1 Silent complications occurred n others,
which were unespectedly found at operation

Intercurrent symptoms were headaches, dizziness, palps
tattons, dy spnea of cffort, ensy fatigability, famts, precordial
orother chest pam and punsor heaviness m the legs

Saceular aortic ancurysms were recognized radiologicalls
and found at thoracotomy, tmmediately beyond the coarcta-
tion 2 patients Smnll saccular aneury sms occurred oftener
on the intercostal arteries just below the coarctation, usually
close to their origin from theaorta

Inall patients the brachil blood pressure was elevated and
affected both the sy stolic and diastolic pressure, except where
the Iatter was lowered by aortic mcompetence The hyper
tension was well tolerated Uremia did not occur and heart
fulure was found only 1n 1ssociation with valvular defects of
the heart Stature development was retarded in many pa
tients the low er imbs being underden eloped

Augmented carotid pulsition was characteristic A sus
tamed systohc arterial wax e appears in the suprasternal fossa
“nd travels outward along the subclavian artenes and up the
cirotids, where 1t 1s best observed Collateral arteries were
often found around the scapulie In all patients, the femoral
pulse wave was either of small amplitude with delaved peak
or could not be felt In health the femoral pulse peak 1s
reached before or synchronously with the radmal, but coarc-
tation delays the wave so the femoral peak 1s reached later
than the radial

The precordial sy stolic murmur was often nondescript, but
1 charactenstic murmur occurred 1 many patients 1t was
loudest at the sternal borders A md diastolic murmur was
heard preoperatively at the cardiic apex n 15 patients Elec
trocardiography showed left entricular hypertrophy 1n 26
and suggested it 1n 6 others

ray films of 40 patients showed that the aortic arch was

large or aneurysmal in 4, absent 1n 8, small in 5 and double
m 10 Dilatation of the ascending aorta was shownn 15 The
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forward kink of the aorta at the pomt of coarctation and
poststenotic dilatation caused a forward displacement of the
barium-filled esophagus in 22 Notching of the lower rib mar
gms from dilated tortuous intercostal arteries was found n
31 Left ventricular enlargement was seen 1n 30 Angocar
diograms were made through the venous route in 14 patients
and the site of coarctation was outlined in all Surgery was
ammed at an end-to end anastomosis that achieves a full aor
tic lumen at the site of the union It revealed 1n all instances
an adult” type of coarctation

There were 3 postoperative deaths The other 37 patients
have been followed from 3 months to 8 years, and all have
remamneda 1 good health The arterial pulsation 1 the neck
always dimumshed The femoral pulse increased m volume
to within normal Iimits Collateral arteries were no longer
palpable The murmurs were altered in all patients the pre
cordial systolic murmurs became famnt the early diastolic
murmurs of aortic mcompetence generally were unchanged
and the mid-diastolic murmurs were less frequent The bra
chial blood pressure was reduced by the operation The size
of the left ventricle, as seen by a rays, and left ventncular
hypertrophy, as evidenced by ECG, usually remained un
altered after surgery Aortic dilatation and the posterior
esophageal displacement generally disappeared

Closest approxtmation to normal pressures 1s probably ob
tained 1 patients 1n whom a umiform aortic lJumen has been
achieved, even though these pressures remam above normal
levels Resection 1n all patients under age 401s recommended
unless contrandicated by severe associated cardiovascular
anomalies unlikely to be affected by the resection The 1deal
time for operation 15 before adolescence

Surgtcal Treatment of Children with Coarctation of Aorta
1s discussed by A L d’Abreu and Chfford Parsons! (Umited
Birmingham Hosp, England) Coarctation seems to be
potentially dangerous disease, and for any patient 1t 15 diffi
cult to predict the future If a baby with coarctation has
symptoms of heart failure, and if this failure shows no 1€
sponse to medical treatment, he 1s unhkely to survive more
than a few months unless treated surgically During a 5 year

D Brit M J 2390393 Aug 18 1956
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period at the Chuldren’s Iospital, Birmimgham, 30 mfants
dicd from conrctation within 6 months of birth Ior the rest
of the first decade a child with coarctation appears to be
comparatively <afe, but the hizard to hfe imcrenses greatly
after puberty and the chncees of reaching the age of 40 are
poor

Surgery was done on 11 patients, all under age 14, with
coarctation of the aortn Although 8 benefited from operation
1 mnfant dicd, another improved temporarily and an older
boy deteriorated after operation The postoperatine death
occurred i an infant with previous heart fulure

The operation was ecasier and safer m children than n
adults Surgery was followed by a progressive fall of blood
pressure durmg several weeks Stricture formation may fol-
low operative trentment, which 1s Iikely to have more sen
ous consequences m ifancy The best age for surgical repair
of corrctation seems to be the second half of the first decade
Larlier operation mny be essentinl if sy mptoms of heart fail
ure or subarichnoid hemorrhage des clop

Hemodynamtc and Climical Appraisal of Coarctation Four
to Seven Years after Resectton and End-to-End Anastomosis
of Aorta 15 reported by J Leo Wright, Howard B Burchell,
Earl H Wood, Edgar A Hines, Jr, and O Theron Clagett”
(Mayo Clinie and Found ) The long term study mecluded
physical exammation, determunation of blood hemoglobin
and leuhocytes, urmnalyss, electrocardiograms and tele-
roentgenograms of the thorax of 10 patients Catheterization
of the rght side of the heart was done along with puncture
of the radinl and femoral arteries

All patients w ere 1n good health at the time of study Mur-
murs did not change significantly 1n the patients as a group,
although the systolic murmur diminished m 3 and became
absent 1n 3 others In only 1 did the ECG show evidence of
decreasing left ventricular hypertrophy Notching of the ribs,
present in 9 patients before surgery, remamed unchanged n
7, decreased m 1 and disappeared mn 1 Cardiac size did not
Change appreciably ewcept m 1 patient, who showed a
decrease

m after operation, the average radial systolic and di
@) Circulat on 14 806 814 November 1956
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astolic pressure decreased 23 and 8 mm. Hg, respectively,
whereas the average femoral systolic pressure increased 15
mm. Long-term observations indicated further decrease in
the radial pressures and increase in the femoral pressure.
Cardiac output was normal in all patients in whom it was
measured, and calculated peripheral arterial resistance was
slightly increasedin 3.

The degree of coarctation improves dramatically in the
immediate postoperative period and improvement continues,
but to a lesser degree, in succeeding years. A slight to mod-
erate measurable degree of residual coarctation persisted in
5patients.

Necrotizing Panarteritis: Complication of Repair of Co-
arctation of Aorta is described by John B. Grow, Charles V.
Demong and W. R. Rundles® (Denver). This condition is
characterized by abdominal pain, distention, tenderness, fe-
ver, decreased peristaltic sounds and leukocytosis.

Autopsy usually reveals severe vascular changes only be-
low the level of the coarcted segment of aorta. Muscular
arteries of the mesentery show areas of acute necrosis and
inflammation. The vessel lumens contain fresh and partly
organized thrombus. The intima and internal elastic lamina
are usually preserved, whereas the media shows severe de-
struction with fiber disintegration and mononuclear and leu-
kocytic infiltration. Lober and Lillehei thought the vascular
lesions closely resembled those in periarteritis nodosa.

At onset of abdominal pain following repair of 2 cogu‘ct?'
tion it seems advisable to stop all oral alimentation, maintain
fluid and electrolyte balances intravenously, decompress t.he
stomach and bowel by nasogastric tube and sterilize the in-
testinal contents with neomycin and Mycostatin® by mou}h-
Signs of intestinal perforation or hemorrhage from an in-
volved artery should be watched for and laparotomy done if
either occurs.

One Hundred Surgical Operations for Coarctation were
evaluated by P. Santy.* All patients (68 males and 32 fe-
males were examined by the same cardiologist and operated
on by the author and his assistants. Most had surgery sys-

(3) Am Surgeon 22 1168.1173, December, 1956
(4) Lyon chir 52-317-334, 1956,
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tematically on the basis of dingnosis, but in 19 there.wcrc
functional difficulties, such as headache, vertigo and epistax-
is. Fifteen patients were aged 9 months to 8 years; 28, 8-15
years; 24, 16-21 years; 21, 21-27 years; and 1_2, 28-37 years.
Four deaths occurred among the first 38 patients seen; the
rest were operated on without fatality.

Four anatomic types of stenoses present different prob-
lems in the reconstruction of satisfactory continuity: (1)
strangulation, the most favorable type (42 cases); (2) can-
alicular type (8) ; (3) short subjacent segment (34) ; (4) total
absence of a substenotic segment (14) ; and (5) stenosis of
the isthmus associated with a voluminous arterial canal (1).
With 5 exceptions, Crafoord’s technic was used. No grafts
were used, and it is believed they are unnecessary. Experi-
ence has shown the importance of conservation of all collater-
al channels and of operating under controlled hypotension,
produced by perfusion of Arfonad® (250 mg. in 500 Gm.
physiologic solution).

The late results of Crafoord’s operation have justified its
early promise. In most patients, the equilibrium of pressure
v:as achieved in all 4 extremities at a level below that seen
preoperatively in the upper part of the body. In a previous
report of the first 60 cases, objective evaluation showed 29
perfect results and 17 good results (arterial tension in lower
extremities 1-2 cm. Hg lower than in upper extremities). In
4 patients, the results were fair, with relative hypertension
(1-2 cm, Hg above normal for age) but definitely lower than
before operation. In 4, the results were mediocre, with dimin-
ished femoral pulse and persistence of relative hypertension
and some functional difficulties. Hence, good results were ob-
tainedin 78%. In the second half of the series, the results have
improved definitely, because of the increased number of
young patients, including very young children. Those oper-
ated on from age 10 months to 15 years showed the most per-
fect results; all were in the first 3 categories. Another canse
of improved results has been constant care to preserve maxi-
mum collateral circulation.

Surgical treatment of coarctation is, at present, perfectly
justified both by consistency and benignity of the postopera-
tive course and by the quality of late results.
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>[It would appear that a series as large as this, 100 cases, would be fairly
representative, yet the author found 1t possible to restore aortic con
tinuity by end to end anastomosis i all the cases Presumably, on this
basis he believes that grafts are unnecessary This does not conform with
other experience, including our own, 1 which 1t has been found that m ap
proximately 20% of the cases the coarcted segment 15 of such length that
excision requires the use of a graft to bridge the defect —Ed ]

Resection of Aneurysms of Thoracic Aorta Michael E

De Bakey, Denton A Cooley and Oscar Creech, Jr® (Baylor
Univ ) had a mortality rate of 299% for 86 lesions of the tho

* t £ o ~form aortic aneu
b sac has
Yo reparr_defect

d  {(Courtesy

and
of De Bakey M E ¢t al - ugust 1956}

Fig 42 —Tangential exct
rysm @ occlu ling clamp 15 rysm
been excised distal to clamp
using mattress sutures and

racic aorta Aneurysms of the thoracic aorta may be sacc1-
form, fustform or dissecting

Sacciform aneurysms are usually of syphilitic origin and
generally occur 1n the upper thoracic aorta The nech of the
TG 5 Chn North America 36 969 987 August 1956



THE AORTA AND PLRIPHERAL ARTERIES 229

ancurysm is usually small. An auterior t.homcotomy ir}cision
through the 3d or 4th intercostal space is used for lesions t?f
the aortic arch For lesions involving the descending thoracic
aorta, a left lateral thoracotomy with resection of an appro-
priate rib is used. The main surgical consideration is careful
mobilization of the neck of the aneurysm. This is hazardous,
since uncontrollable hemorrhage may occur. Once the neck
15 freed, lateral aortorrhapy is performed (Fig. 42). In

aard

0

{

PN Ao

Fig 43 —Resection of fusiform aortic aneurysm g, left posterolateral thoracotomy
mncision with pleural cavity entered through bed of resected 5th b & aorta proximal
and distal to aneurysm has been freed from sur d 2
cation of occluding clamps to transverse arch just distal to left commen ecar

ple
otrd
artery, to subclavian artery and to descendmng thoracic aortz below aneurysm. Cur-
culation will then be completely arrested through aneurysm, permitting resection
of this aortic segment (Courtesy of De Bakey, M E, et al S Clin North Amernica
36 969 982, August, 1956 )

some cases, the carotid artery may be sacrificed if its collater-
al circulation is adequate.

Because fusiform aneurysms tend to involve the entire
circumference of the aorta, their extirpation usunally neces-
sitates resection of varying segments of the aorta 1tself. Aor-
tic continuity is restored with aortic homografts which have
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been prepared by freeze-drying Aortic circulation must be
temporanly arrested The higher the level of occluston and
the longer the mterruption of aortic circulation, the greater

el

{ ke e

di rta A de
Fig 44 —Operative method for aneurysm in ao
scending thoracic aorta 1s divided between occluding clamps reveahing %r:;ﬁ&el;:;
reled openings representing inner true and outer false lumens B wedg{e T lse to
tent of inner wall (dotted line) 1s excised to create re entry passage fro ! by
true lumen C anner and outer walls 1n lower opening of 3orta are T tta ap
continuous suture of 000 silk to obliterate false passage [} two ends of adrf B,
proximated by end to end anastomosis_testoring blood flow from double a\; i
above to single nornal lumen below (Courtesy of De Bakey M E, et @
North America 36 969 982 August 1956 )

the rish of 1schemic damage to the tissues distally The organ
most vulnerable to 1schemic changes 1s the spnal cord Hy-
pothermia 1s used for aneurysms arising i the descendmg
thoracic aorta between the levels of the left subclavian artery
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and the 8th dorsal vertebra, Fusiform aneurysms involving
the aortic arch require a temporary shunt to bypass the arch,
This can be done with specially molded shunts of c'omprcsscd
polyvinyl sponge which are attached as cnd-to~51d.c anasto-
moses to the ascending aorta above and descending aorta
below with 2 limbs of the <hunt similarly attached to the
carotid arteries.

For fusiform lesions imvolving the aortic arch proximal
to the left subclavian artery, adequate exposure may be ob-
tained by a bilateral transsternal thoracotomy thrqugh the
3rd interspace and a vertical median sternotomy incision ex-

Fig 45 ~—Operative methed for dissecting aneurysm ansing at level of Ieft sub-
clavian artery A, oceluding clamps are apphed to aorta prozimal 1o pnmin of
aneurysm, to Jeft subclavian artery and to descending thoracic aorta well below
fusiform dilatation of dissecting process. B, interveming segment of aorta between
clamps has been excised Inner and outer walls in lower openmng of aorta are ap-
proximated by continuous suture of 000 silk to obliterate false passage. Since
aneurysm has been excised proximal to orizin of disseching process, only true lumen
remains in proximal opening of aorta C, aortic homograft used to restore contimnty
between two ends of aorta (Courtesy of De Bakey, M. E, et af S Chn North
America 36 969 982, August, 1956 )

tending into the suprasternal notch at the base of the neck.
For aneurysms arising between the level of the left subclavi-
an artery and the 8th dorsal vertebra, a posterolateral inci-
sion is used For those below this level, a left thoracoabdomi-
nal approach is used. Once adequate exposure is obtained,
the aorta proximal and distal to the aneurysm is mobilized
The aneurysm should not be freed completely until the aorta
is mobilized The aorta is then occluded (Fig. 43), the
aneurysmal segment removed and an aortic homograft in-
serted with use of a simple continuous through-and-through
suture of 000 or 4-0 arterial silk.
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Dissecting aneurysms of the aorta are usually due to de-
generation of the elements of the media The aorta may be-
come perforated and the patient die of hemorrhage Hemor-
rhage may be delayed a few days or weeks before death oc
curs, or the dissected passage in the aorta may re enter the
aorta at a lower level and form a “double barreled” aorta
The object of surgery, if the dissection origimates 1n the as-
cending aorta, 1s creation of a re entry passage mto the true
aortic lumen above with obliteration of the false passage be-
low (Fig 44) If the dissection arises at or below the level of
the left subclavian artery, surgery consists of removal of the
mnvolved segment of aorta under hypothermia and substitu
tion of an aortic homograft (Fig 45)

Cure of Dissecting Aneurysm of Thoracic Aorta by Total
Excision Thus far, the only reported successful surgical ef
forts m dissecting aneurysm of the thoracic aorta have been
procedures that mimic nature’s occasional cure and divert
the false channel back into the aortic lumen De Bakey,
Cooley and Creech have demonstrated that good results can
be obtained by dividing the thoracic aorta mn the area of dis
section and repairing 1t n such a way as to close the mner
and outer coats of the distal segment, leaving a window
between the two proximally Occasionally, a patient survives
a linuted dissectron with a persistent aneurysm Harris B
Shumacker Jr and Jackson Harris® (Indiana Univ) de
scribe such a patient treated by total excision and grafting

Woman 34, had a large thoracic aneurysm originating immediately
distal to the origin of the subclavian artery and extending to withimn
2 31n of the diaphragm The aneurysm arose so close to the subcla
vian that 1t was necessary to clamp tangentially across the lateral por
tion of the artery to leave a small aortic cuff for anastomosts The
aneurysm was removed and a curved Nylon filter fabric graft i
cm 1 circumference was sutured to the aortic arch above nd dista
to the thoracic aorta below The aorta was cross clamped 50 mmutesf
Postoperative recovery was relatively uneventful Exammation O
the excised specimen disclosed a dissecting aneurysm due to cystic
medial necrosis Dissection had taken place through a small opent
g, 3 mm m diameter through the intima and mto the medial layer
n the proximal portion of the descending aort1

Problems 1 Surgical Management of Acute DlSSeCf"ilg
Aneurysm of Aorta were studied by W Dean Warren, Jul!
an Bechwith and William H Muller, Jr 7 (Univ of Virgimia)

(6 AM A Arch Surg 73 991994 December 1926
(7) Ann Surg 144 530 548 October 1956
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The principal reasons for operation are high mortality (75-
90%) 1n nonsurgical management and the nature of the so-
called hierled dissection, with most cases rupturing back into
the true lumen of the aorta distally, forming a re-entry site
for the aneurysmal channel Com ersely, the usual cause of
death in rapidly fatal cases 1s hemorrhage from external rup-
ture
The first problem 1n management 1s establishing dingnosis
Differential diagnosts most commonly mcludes either myo-
cardial mfarction or an intra-abdommal emergency A high
index of suspicion, seventy and localization of pamn, history
of hypertension, difference 1n peripheral pulses and bloody
pericardial or pleural effusion are salient factors m differen-
tintion In the anthors’ series, diagnosts was correct n 50f 6
patients, the other proved to have a myocardial infarction
with bleeding nto the pericardial cavity and cardinc tam-
ponade Intrapericardial rupture of an acute dissecting aneu-
rysm was also discovered 1t autopsy m a patient who died 12
hours after hospitalization for supposed myocardial infarc-
tion
The most critical period 1s the first 48 hours Operatine
risk 1in very early cises 1s outweighed by extreme gravity of
prognosis, and emergency surgery should usunlly be done
In cases of longer standing, additional time may be taken
for diagnostic studies and to improve the general condition,
as 1n the follow ing case
Woman, 56 was hospitalized Consistently low blood pressure in

the right leg focused attention on the aorta, but diagnosis was not
established until an nortogram was done on the 8th day After this,
blood uren rose markedly, and surgery was delayed for 2 weeks until
renal function appronched normal Operation disclosed 2 well formed
aneurysmal channel myolving two thirds of the circumference of the
descending aorta The opening nto the distal dissection was closed
with a continuous silk stture a crescent of proximal intima was ex-
cised as a re entry site and the ends of the aorta were anastomosed
(Fig 46) Postoperative recovery was uneventful and she was doing

well except for gradual return of blood pressure toward preoperatine
level

For finding the aneurysm and controlling an external per
foration, a transthoracic exploration should be used, except
n patients with complete obstruction to the distal aorta or
ilinc arteries or 1 the occasional patient with mtra abdomi-
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nal hemorrhage, Aims of operation are (1) prevention of
distal extension of the aneurysm, (2) creation of a distal re-
entry site for the aneurysmal sac, (3) prevention and/or
relief of arterial obstruction and (4) control of hemorrhage
from the aneurysm (including rehef from cardiac tampo-
nade). Unfortunately, these cannot be realized n all patients

Frequent localization of lesions to the ascending aorta or
arch imposes techmical limitations, preventing complete di-

- -

SRR .é |
, kY ‘ o SEGMENT nsuovinuv;\:u‘
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\ N5 ‘w\\ PROXI o A
- P el S

FALSE PASSAGE
OBLITERATED DISTALLY ‘

Fig 46 —Basic steps m operation (Courtesy of Warren W D et ol Aan
Surg 144 530 548 October 1956 )

viston of the aorta with reparr as used 1 the distal portion
A somewhat sumilar problem 1s related to blood pressuré
changes comeident to cross clamping the descending aortd,
which may lead to perforation of the proaimal aorta with e<-
ternal hemorrhage or extension of the dissecting process 11
pro<imal vessels Hypertension should be controlled by be-
gmning Arfonad® before application of the occluding clamps
and mamtaining the pressure at desired level by altering rate
of flow during aortic occlusion Before removal of the aortic
clamps a vasopressor agent should be prepared for mtrave:
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nous use 1 case it 1s necded The distal clamp may be re-
moved to test effectineness of the anastomosss, but the proxi-
mal clamp should be slowly released over several minutes
and reapplied 1f a sudden drop m pressure occurs In post-
operati e management, w cnght reduction, restriction of ac-
tnaty, sedation and antihy pertensive medication should be
used when indicated

Oniy 1 of the authors’ 6 patients survnned, but with -
creasig experience 1n surgical management of these acute
cases, the extremely poor prognosis should improve
> [These two reports by Shumacker and Harris and by Warren, Bech
with and Muller provide encouraging support of the value of surgical at
tack on dissecting ancurysms of the aortr The problem 15 indeed a chal
fenging one particularly durimg the acute stage of the disease This, of
course, 1ccounts for the ligh mortality reported by the latter authors Their

cfforts, hownever, seem justifiable i light of the even lngher mortality fol
Jowing nonoperative therapy Our own experience now wncludes 27 cases

with an aver all mortali ¢ st of
these cases 1t was possib graft
replacement of the segun ' with
suture closure of the fal< re of

chotce and 1s readily applicable 1n cases in which the dissection begins at or
just below the level of the left subclavian artery The problem 1s far more
difficult 1n the group in wlich the dissecting process originates m the as-
cending aorta Since i most of these cases death takes place fairly rapidly,
the opportumty to attach this problem surgacally occurs less commonly
Follow up observations up to 3 years 1 our cases reveal maintenance of the
early good results —Ed |

Symposium on Abdominal Aortic Aneurysm. Nigel Kin-
near® (Adelmide Hosp , Dublin) states that most of the aortic
arch and descending aortic aneurysms are syphtlitic where-
as nearly all abdominal aneurysms are arteriosclerotic Ac-
cording to a recent survey in the hiterature, rupture of the
aneurysm caused death in only 30% of cases, associated myo-
cardial, coronary or renal disease accounted for the other
deaths Rupture 1s more commonly associated with saccular
aneurysms than with fusiform Patients with abdominal aor-
tic aneurysms may have left v entricular hypertrophy, and the
pulse and pulse pressure are smaller 1n vessels distal to the
aneurysm A pulsating, perhaps tender, tumor often can be
felt X-ray study frequently shows calcification of the aorta
and delmeation of the sac Indirect evidence, 1n the form of

bone eroston and displacement, often 1s seen Aortography 1s
helpful in outlming the sac
@) Ineh J M Sc pp 158163 gl 1957
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The commonest form of abdominal artertosclerotic aneu
rysm begins an mch or more below the renal vessels and m
volves one or both common 1liac arteries This type 1s best
treated by evcision and replacement by a homograft or poly
vinyl prosthesis Considerable symptomatic relief may be
obtamned from palhative treatment, such as isertion bf Colt’s
umbrella, imsertion of lengths of wire, electrocoagulation
after insertion of silver wire into the aneurysm and wrapping
the aneurysm with cellophane tape Wiring 1s particularly
applicable to saccular aneurysms of the thoracic and lower
abdominal aorta, but must be used with caution 1n the viem
ty of the superior mesenteric and renal vessels Wiring should
be done under radiologic control

» [It 15 difficult to beheve that a paper publshed as fate as April 1957
would advocate the use of such meffective and now obsolete methods as
mnsertion of wire and cellophane wrapping for the treatment of aneurysms
of the aorta —Ed |

Aortic Aneurysm- Report of 101 Cases 1s presented by
Brooke Roberts, Gordon Danielson and Willlam S Blake
more® (Univ of Pennsylvania) Of 65 patients with abdomt
nal aortic aneurysms, 30 were operated on Exploration with
out execution of any definttive procedure was done 11 2, the
aneurysm was wrapped with cellophane 1n 2 and excised i
26 There were 8 (319%) operative deaths among those 10
whom the lesion was excised, 4 occurring 1n patients with
ruptured aneurysms and the others resulting from rupture of
the graft at 28 days, pulmonary embolus, thrombosis of the
graft and cerebral hemorrhage 4 weeks postoperatively of
35 patients not operated on, 16 died as a direct result of the
aneurysmand 8 of other causes

Of 36 patients with aneurysms of the thoracic aorta, 10 had
surgery There were 5 operative deaths and 1 patient died
within a year after surgery With the recent development of
hypothermia and vascular shunts however, more favorable
results should be obtamned Of the 26 patients not operated ot
14 died wathin a year

Pam when present with abdominal aneurysms was the
dommant symptom It usually was felt in the bach or ep!
gastric area but occasionally was experienced 1n the region
of the hip or even the leg Among the patients with thorac-
1c aneurysm, pain was agam the dominant symptom Here,
TT(9) Circulation 15 483 491 April 1957
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however, additional sy mptoms were noted, anising from com-
pression of structures ly ing within the thorax
> [The operitive mortahty of 5056 for thoracic and 3396 for abdominal
ancury sms of the aorta obtaned by these authors 1s relatively gh as com-
pared with those reported by others (see following report) As indi-
cated by these observers, howeser, the operation "'\nll become less hazard-
ous as more expertence 1s gamned n the procedure 'TEd 1 B
Aneurysm of Aorta Treated by Resection: Analysis of 313
Cases Aortic ancurysm, when untreated, 1s a progressively
disabling, ultimately fatal disease with an average survival
of 1 or 2 years after diagnosis There was no satisfactory
treatment until a few years ago, when a method of surgrcal
correction was developed 1n which the diseased portion 1s

ANEURYSMS OF AORTA TREATED BY RESECTION

Dsatss
Tyre Cases No v %
‘Thoracic
Sacaform 24 9 37
Fustform 43 14 33
Dissecting 16 3 19
Subtotal 83 26 31
Abdominal
Ruptured 27 9 33
Nonruptured 203 17 8
Subtotal 230 26 11
Total 313 52 17

excised and normal function restored by repair or by replace-
ment with a2 homograft During the 5 years since their first
successful resection of an aortic aneurysm, Michael E De
Bakey Denton A Cooley and Oscar Creech, Jr1 (Houston)
used this method 1n 313 cases, as shown in the table
Application and results of treatment depend on the nature
and location of the aneurysm Three types are encountered m
the thoracic aorta sacaiform, fusiform and dissecting Saca
form aneurysms are readily extirpated by applying an oc-
cluding clamp tangentially across the nech of the aneurysm
without encroachment on the aortic lumen The more prox-
1mal the aneurysm arises the higher 1s the risk of operation
as evidenced by the fact that 7 of the 9 deaths occurred among,
the 15 patients with aneurysms arising 1n the ascending aor-
ta Fusiform aneurysms of the thoracic aorta require resec-
) JAMA 163 1439 1443 Apr 20 1957
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tion of the diseased segment, with restoration of continuity
by an aortic homograft or suitable plastic substitute, This re-
quires temporary arrest of aortic circulation, and to over-
come its consequent ischemic effects, especially on the cen-
tral nervous system, hypothermia or temporary shunts
around the occluded segment may be effectively employed
for this purpose for lesions located above the level of the 7th
thoracic vertebra. For lesions lying below this level neither
of these measures appears to be necessary, providing the pro-
cedure is performed expeditiously, The surgical approach to
dissecting aneurysms of the aorta is concerned with preven-
tion of further intramural dissection and terminal rupture by
creating conditions compatible with function and eventual
repair. For aneurysms arising in the ascending zorta, the
procedure consists in making a re-entry channel from the
dissecting passage to the true lumen high in the descending
thoracic aorta, with obliteration of the false passage below.
The second method consists in excision of the segment of
aorta in which dissection begins, with obliteration of the
false passage below and replacement of the excised segment
with an aortic homograft. The latter procedure, considered to
be a more curative type of operation, was performed in 12 of
16 cases. Postoperative control of hypertension is considered
important since 2 of the 3 deaths in this series resulted from
rupture believed to be due to inability to control this factor.
Aneurysms of the abdominal aorta, except in presence of
rupture, present a much simpler surgical problem with 1.855
risk than those located elsewhere. In most cases the lesion
arises below the origin of the renal arteries, but involvement
of these vessels no longer constitutes contraindication to op-
eration, and experience has demonstrated that it is pqulble
to excise such aneurysms successfully with restoration of
continuity to the renal arteries. Diagnostic lumbar aortogra-
phy for these lesions is considered unnecessary. i
With increasing experience in management, operative
mortality has decreased from 25% in the first year to less ttfan
2% in the last year. The most important factors contributing
to risk of operation are advancing age, hypertension, pre-ex-
isting heart disease and acute rupture of the aneurysm. The
fatality rate in patients in the 8th decade was tw.ice that of
patients in the 4th and 5th decades, the respective figures
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bemg 14 and 7%, Smularly, among hypcrtensi\F patients 1t
was almost 4 times greater than in normotensive patients
Mortahty in patients with pre-existing heart discase was
more than 3 times that m patients without heart disease, the

wor
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Tig 47 —Laife expectancy of patients with aneurysm of abdomunal aorta as
1 ths study and by others (Courtesy of De Bakey, M E, et ol JA
163 1439 1443, Apr 20, 1957 )

found
A

mortality 1n those of the latter group under 65 being only 2%

More than one third of all deaths occurred among patients
with acute rupture, but of significance 1s the fact that 67 of
the 27 patients with acute rupture survived

Results of follow-up studies after 3% years have been most
gratifying and reveal a significant increase  life expectancy
(Fig 47)

Ligation of Both Celiac Axis and Superior Mesenteric Ar-
tery with Survival of Patient 1s reported by C G Rob and
Kenneth Owen ®

Man, 35, had a svphilitic aneurysm of the upper abdomimnal aorta

@) Bt T Swig 44 247249, November, 1956
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At a previous operation, the splenic artery had been opened and a
cannula mserted through this opening into the aneurysm, which was
wired Despite this, the aneurysm appeared to be enlarging and a 2d
operation was performed under hy pothermic anesthesia The aneurysm
was approached through a left thoraconbdominal mcision by reflect
g forward the spleen, stomach and pancreas, and was found to ex
tend from just below the diaphragm to the renal arteries The 3
branches of the celitc axis arose from the front while the superior
mesenteric artery arose from 1ts lower part Inciston of these arteries

Fig 48 —Postoperative aortogram after resection of aneurysm and rtr‘hcm::;
with polyvinyl alcohol implant showing hypertrophic imferior mesenternic artery and
enlarged lower intercostal arteries Note absence of both cehac axis and s;xfcvu
mesentertc arteries (Courtesy of Rob € G and Owen Kk Bnt J Surg
249 November 1936)

v

showed no flow from the prosimnl end so all 4 were ligated The
aneurvsm was removed ifter clumps had been applied to the .wrtﬂi
above and below and to both renal arteries A tubular prostllesxsl(:
polyvimyl alcohol sponge (Prosthex) was sutured into position The
clamps were 1 position for 96 minutes The patient’s recovery was
uneyentful and there was no chnical evidence of disability from loss
of upper abdominal blood supply Postoperative hver function tests
were norm1l Aortogram 2 weehs nfter operation showed no branches
of the aorta between the 11th mntercostal artery and the renil ’n‘terl:(;
(g 48 lcfty The infertor mesenteric trtery was h)per(roP‘"1

with 1 Inrge ascending left colic branch and appeared to be the sole
abdominal visceral supphy (Tig 48 right)



THE AORTA AND PERIPHERAL ARTERIES 24

Maintenance of good collateral arterial supply to the upper
abdominal organs without hepatic insufficiency may have
been aided by occlusion of the celiac axis branches and supe-
rior mesenteric occurring slowly and in stages, Several simi-
lar cases were reported previously.

Aneurysm of Thoracoabdominal Aorta Involving Celiac,
Superior Mesenteric and Renal Arteries: Report of Four
Cases Treated by Resection and Homograft Replacement is
presented by Michael E. De Bakey, Oscar Creech, Jr., and

b g )
T

AT "X

Fig 49 —Composite xtay of chest and abdomen with &
show Tosation ang. extent of horacobiomimal ameuryém Repiaeemere mavores o
segment of aoria and aneurysm by ith sestorabion of remn o sed

celiac, superior mesenteric and renal arteries 1s shown 1n diagran of aonta,
o DE Bakeys M B ot ol Aan Surg 144 545 57, Ocioben Toon eht (Courtesy

George C. Morris, Jr.® (Baylor Univ.). Fortunately most

aneurysms anse below the origin of the renal arteries. In the

few which involve major branches of the abdominal aorta

the problem 1s grave In the present cases, surgery consiste(i
@) Ann Surg 144 549 572, October, 1956
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of excision of the aneurysm and replacement with a homo-
graft, restoring continmty to the celiac ax1s and superior
mesenteric arteries 1n all 4, 1s well as to both renal arteries
1n 2 and to one renal artery i the other 2 (Figs 49 51)
TecaNic —Adequate exposure 1s obtained with a left thoracoab-
dommnl approach (Fig 50, ¢) Left pleural and peritoneal cavities
are entered, costal cartilages divided and diaphragm ncised radially ,
the aneurysm can then be visualized 1n 1ts entire extent Umbilical
tape 1s placed around the aorta above and below the aneurysm and
around the major visceral branches (b) The shunt, previously pre
pared, 1s sutured 1nto place by end to side anastomosts with the use
of partil tangentinl occlusion clumps, to the descending thoracic



244 GENERAL SURGERY

aorta above the aneurysm and the abdommal aorta above the bift
cation (c). Polyvmyl sponge, lumen 14 mm diameter, has b
found satisfactory The aneurysm 1s then freed by sharp and bh
dissection and special noncrushing arterial occlusion clamps are
plied to the aorta and major branches, arresting circulation throy
the aneurysm Aortic continutty 1s restored by a properly fitted :
domnal aortic homograft, including the branches of the celiac, su
rior mesenteric and renal arteries

To minmmze cireulatory arrest to vital organs, the left renal arte
15 attached first to the graft, end-to-end, using contintous throug
and-through sutures of 5-0 arterial silh (Fig 51, a) and the gr
umted simlarly to the abdominal aorta (b) An occlusion clamp
applied obliquely above the left renal artery but below the origin of 1
1ight aitery and the occluding clamp on the abdominal aorta 1mn
diately above the lower attachinent of the shunt 1s released (c), w
restoration of circulation to the left renal artery through the shu
The same procedure 1s used for the nght renal artery An occludi
clamp 1s then applied above the origin of both renal arteries, 1
below the superior mesenteric artery and the previously applied clai
15 1eleased, permitting blood flow nto both renal artertes dur
anastomosis of the superior mesenteric artery (d) The clamp
then moved above the superior mesenteric artery whle the cehac a:
15 anastomosed (e¢) The maneuver 1s again repeated and the fi
anastomosis made between the graft and the opening mn the low
thoracic aorta (f) In this manner, circulation via the shunt 1s
stored successively into each major visceral artery as rapidly as
anastomosis 1s performed

With the final anastomosis to the thoracic aorta occludi
clamps are removed and blood flows normally through the graft T
shunt 15 then removed and openings 1n the aorta closed with a co
tinuous suture of arterial silk

The most important consideration mn removal of ane
rysms of this type 1s the potential 1schemic damage to su
vital organs as the kidneys, liver and gastromtestinal tra
because of temporary arrest of circulation to them durnt
the procedure Two methods are available to overcome th
problem hypothermia and temporary shunts around the o
cluded segment as indicated above Hypothermia was used
1 patient, but he died of renal failure a week after surger
The other 3 had temporary shunts and all were successft
The period of occlusion of the celiac artery ranged from ¢
to 116 minutes, with no detectable hepatic dysfunction ]
culation to the superior mesenteric artery was arrested fi
36-102 minutes without sigmficant disturbances mn gastr
mtestinal function
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Major Arterial Grafting in 169 Consecutive Cases: Pre-
Yiminary Report on Incidence of Success and Failure 1s pre-
sented by A WV, Ilumphries, V. G deWolfe and F. A. Le-
Fevre! (Cleyeland Clinic). Of 169 grafts, followed as long as
27 months, 102 were 1 the aortoiliac region, 63 were femoro-
popliteal, 3 were m the renal arteries and 1 was a carotid
artery All but 1 patient recen ed frecze-dried homografts
sterilized 1 cthylene oside The mitial falure rate was 14%,
the late fatlure rate 3% and the mortahty rate 11% The con-
tinued success rate was 72% The imtial success rate for aor-
to-thac grafts ranged from 89 to 1009, for aortic aneurysms
it was 100%, for femoropopliteal grafts, 62-82%, and for
carotid and renal grafts, 100% each The elective grafts were
81% successful, whereas the nonelective were only 44% suc-
cessful 1 the long follow-up

No amputations were necessary because of faiture of a
graft n a patient who was not admitted with amputation 1n
mind All patients with failures, excepting those who died,
had no pulses distal to the graft, although many improved
chrically The mitial failures m 4 aortothac grafts were due
to madequate exit flow 1n 3, and the reason was unknown in
1 Of 20 inmitial femoropopliteal farlures, 16 were due to 1n-
adequate exist flow, 1n 3 the reason was unhnown, 1 had poly-
cythemia and 8 were due to bypass with cut-down thoracic
grafts

All of the 5 late failures, exclusive of death, were due to
advanced disease n the patient’s own arteries and in the graft
itself or the result of trauma to the graft Of the 18 deaths, 10
were due to failure of the graft and include 3 infections and 7
postoperative leaks Other causes were 3 transtusion reac-

tions, 1 pulmonary edema, 1 coronary occlusion, 2 ventricu-
lar fibrillation and 1 myohemoglobmuria

The best method of studying the patient preoperatis ely s
by angtography An angiogram should be made of all gan-
grenous and pregangrenous himbs, sice about 50% of appar-
ently irretrievable hmbs can be saved by arterial grafting,
The 81% contimued success rate m elective cases encourages
the beltef that arterial grafting will continue to be useful 1n
the treatment of arteriosclerotic aneurysms and arterio-

@) AMA Arch Surg 74 6570, January 1957
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sclerosts obliterans mvolving the large peripheral vessels
> [The 6% meidence of fatal homograft complications seems b
high Since most of these complications were 1n patients who “developed
2 postoperatn e leak and died because of hemorrhage,” they may be consid
ered techmcal failures rather than failures attributed to the use of homo-
grafts With imncreasing experience and improvements m technic, these
compheations should be reduced to 2 mimmum —Ed }

Arteniosclerotic Occlusion of Aorta, Case Presenting Un

usual Location 1s reported by Samuel P Harbison® (Unn

-~ CRUAL AYIS

- S0P MESENTERIC A

LEFT RENAL A

CALCIFIED OCCLUSION
- INF MESENTERIC A

NORMAL SOFT
BIFVACATION

52 —Occlustnve lesjon fourd 1t operation (Courtesy of Harbison S 1 Sar

Fig
gery 41 488 490 March 1957)

of Pittshurgh) Two somew hat sumlar cases were previously

reported by Cooley and De Bakey 4
Man, 38 bad numbness 1nd pun on exertion tn the feet, cnhes}an
thighs and display ed no pulsations in the abdomen below the umbilicus
and 1n the lower extrenuties Oscillometric readings 1n the lower ex-
tremities were exceedingly low 1n all positions, and blood pressure i1
the legs could not be obtatned At exposure of the aorta at operation,
the common e vessels the bifurcation and 3 1n of the lower aort?
were soft compressible and felt normal except for 2bsent pulsations
Begmmnng less than Y4 i 1bove the mferior mesenterie artery, there
w1s an exceedingly hard plug wbout 2 m long which totally oc-
cluded the aorta (F1g 52) Above this, the qorta w s 1rregulariy
) Surgery 41 488 390 \arch 1947

"
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durated, representing caleification up to the cehiic axis The aorta
was compressible at the level of the renals The aorta was freed from
just abose the hifurcation to the renals, the mferior mesenteric ar-
tery was then divided and revealed a normal lumen and no evidence
of thrombosis or dise1se Endarterectomy resulted 1n good pulsatile
flow from above, and relense of the aortic clamp restored all pulses
down both legs Bilateral lumbar sympathectomy was also performed.
The patient recorered promptly, and 10 days after operation, oscillo-
metric readings 1n both calves were 8 Dorsabs pedis and posterior
tibinl vessels pulsited well Blood pressure i night arm was 125/70
and in nght leg 130/95
» [Tlus 1s an mteresting type of occlusive lesion of the aorta Our expert-
ence now mecludes G cases, all of which were successiully treated mostly by
endarterectomy Pathologic studies of the abstructive lesion reveal changes
typical of atherosclerosts and orgamized thrombus not much different from
the more common form of the disease occurring at the bifurcation of the
aorta In some mnstances, howesver, the aortic wall and periaortic tissues
* * - 15 observed at operation, suggesting

sf Branches of Aortic Arch,
Pulseless, or Takayashu’s, disease 1s an unusual syndrome
characterized by obliteration of major branches of the aortic
arch Consistently, mtravascular clots have been demon-
strated, associated with inflammation of the vessel wall re-
stricted to this area Although 90 cases have been reported
thus far, only 5 originated in this country Robert B Kalman-
sohn and Richard W Xalmansohn® (Unnn of California,
Los Angeles,) now report a 6th
Age at onset was 11-64, and the condition occurred chiefly
m young women Symptoms and signs are due to madequate
circulation, collateral circulation and associated difficulties
Most patients complained of dizziness or vertigo, often pre-
aipitated by physical exertion Some had aphasia, syncope,
headache, transitory hemipareses or hempiegia, cony ulsions
or mental impairment Eye symptoms mncluded amautosis
fugax, black spots, amblyopta, decreased visual acuity, glau-
coma and retsnal and optic atrophy Inadequate circulation
to the face may result in muscular atrophy, ulcerated palate,
perforated nasal septum, claudication of mastication muscles
and saddle nose deformity Inadequate cireulation to the up-
per extremities may resuit 1n rapid exhaustion, claudication,

absent pulsations, trophic nail changes or 1schemic color
changes

(6) Circulation 15 237 244 February 1957
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The mvolved vessels show a panarteritis involving all
layers of the wall, without fibrinotd necrosis The inflamma
tory infiltrate consists chiefly of lymphocytes and plasma
cells predommantly mvolving the media and vasa vasorum
The mtima usually proliferates along with fibroblastic pro
Iiferation of the media

The etiology 1s unknown, hence there 1s no specific treat
ment Certain general therapeutic measures are indiwcated
smoking should be elimmated, digitalis should be used cau
tiously because 1t mcreases sensitivity of the carotid sinus
and long term anticoagulant therapy appears rational be
cause of the arterial occlusions More definitive therapy may
be available 1 the future with the advance m technics of
endarterectomy, local resection and homotransplantation

Relief of Neurologic Symptoms and Signs by Reconstruc
tion of Stenosed Internal Carotid Artery 1s reported by Colin
Edwards and Charles Rob? (L.ondon) 1n a man, 56, who was
unable to sign his name had difficulty speahing and had ab
normal pyram:dal signs and symptoms m his nnght upper and
lower imbs These neurologic abnormalties had been pres
ent for eight weeks Reconstruction of the mnternal carotid
artery was followed by immediate and complete refef of
these abnormalities

The authors behieve that correct treatment of partial occlu
sion of the internal carotid artery 1s surgical because of the
disability 1t causes and because of the great risk of complete
carotid occlusion By this means, 3 patients were completely
relieved, 2 greatly improved and 6 with complete occlusions
had been made no worse by exploration of this vessel, there
were no deaths The alternative 1s long term anticoagulfant
therapy It 1s felt this should be used after operation to re
duce, 1f possible, occurrence of further thrombosis 1n this
vessel or elsewhere

The operation 1s aimed at restoring the flow through the
mternal carotid artery This may be achieved by direct anas
tomosts thromboendarterectomy or arterial graft or trans-
plant, depending on the type of abnormality The quthors
used each of these procedures with success in patients re
quirig reconstruction of the carotid artertes Hypothermia
15 valnable 1n this type of surgery

(7) Bt M J 212651267 Dec 1 1956
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Thrombic Occlusion of Branches of Aortic Arch, Mar-
torell's Syndrome: Report of Case Treated Surgically The
“Martorell syndrome” 1s duc to occluston of branches of the
aortic arch It mny develop i young people and remmun un-
noticed for some time because of its slow development which
pernuts good collateral eirculation to form The slow course
with development of collateral circulation 1s analogous to
that of the Leriche syndrome (chronic aortic bifurcation oc-
clusion) The syndrome has also been called “pulseless dis-
ease” Itis charactenized by atrophy of the face, epileptic-hike
attachs due to compresston of the carotid bifurcation, head-
aches, ocular nerye atrophy without papilledema, absence of
carotid, subclavian, brachial, cubstal and radial pulses bilat-
erally, weakness and paresthesias of the upper extremtties,
slight hypertension of the low er extremities and progressive
weight loss No definite cause has been ascribed to this vascu-
lar lesion John B Davis, William J Grove and Ormand C
Juhan® (Unn of Illimois) presenta case

Man 51, with Martorell s syndrome, had obstruction of the nght
innomnate artery and partial obstruction of the left subclavian artery
At surgery, a considerable amount of thrombotic and sclerctic debnis
was remotved from the innominate artery Eventually, a fairly good
pulsation was palpable 1n the innominate artery and a weak ‘one 1
the carottd However, there was no palpable pulsation 1n the subcla
vian artery Follow up after about 16 months revealed that he no

longer had attacks of syncope numbness or weakness n the right arm
andnolongn=~ = -1 ~ 4 ¢

’o [tThe Sh tes of the
aortic arc h:
Although t ]el;:gt,a:;{s-
cept for the

Japanese
ophtiaimologists nille mierest m the disease was aroused until recently

following particularly the report of Shimizu and Sano in 1951 who used
the eye catching title pulseless disease  An mcreasing number of feports
have since appeared 1n both the American and European literature sug
gesting that 1t has widespread geographic distribution and probably occurs
more frequently than previously realized

Althe T
believe
terns a

the d;)stu utat uxcg o1 e dorta Lhus 1n the lat
may be recognized namely the proximal acrtoihac and the more peripheral
femoral type A simlar pattern of a proximal and distal form ofpocc%usne
disease may occur i the upper branches of the aorta In the proximal form
the obliterative process tends to arise tn the origm of the mnominate, left

ter form two broad groups

(8) Ann. Surg 144 124 126 July 1956
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common carotid and left subclavian arteries, whereas 1n the distal form it
tends to mvolve the bifurcation of the common carotid arterses A partica
larly sigmficant pathologic feature of all of them 1s the tendency for the
occlusive process to be well locahized and segmental mn character, with 2
patent lunten both proxamal and distal to the occlusion The sigmficance of
this fortunate pathologic feature of the disease lies 1 the fact that st per
muts direct surgical attack on the occlusive process i re establishing ar
terial contininty and normal circulation One of three methods may be em
ployed for this purpose, namely thromboendarterectomy, the use of a bypass
graft, and excision with grait replacement The first two of these methods
have proved the most satisfactory 1n our experience, and the results have
been raost gratifying —Ed ] .

Aneurysm of Common Carotid Artery Treated by Exci-
sion and Primary Anastomasis Treatment of an aneurysm of
the common carotid artery 1s hazardous because higation re
sults 1 hemuplegia 1n 15 25% of patients A number of tests
have been used to evaluate the safety of carotid ligation, but
none 1s completely reliable, probably because hemiplega
may not develop for several hours after ligation Frank C
Spencer® (Johns Hopkis Univ) reports a case m which
treatment was successful

Man, 42, had an aneurysm of the common carotid artery for 8
years A cerebral embolus from the blood clot 1n the aneurysm cause
fransient hemplegia The diagnosis was missed because pulsations
usually seen 1n an aneurysm had been obliterated by extensne clot
formation within the lumen, the mass then had the physical charac
terstics of a soltd tumor The patient was successfully treated by ex‘
ciston of the aneurysm and anastomosts of the common nd nterna
carotid arterses

Preservation of the carotid artery in this patient muil
mazed the danger of hemplegia Many peripheral aneﬂf)’smsd
and especially those due to syphilis, result from localize
rupture 1n the arterial wall therefore, onlv a short segmend"
of artery need be removed This possibility can be esvaluate
by opening the aneurysm, as 1n the case described, beiore:;
large segment of vessel 1s needlessly sacrificed Asan artena
homograft can be used when a direct anastomoss cannot be
done, 1t should be possible to preserie the carotid artery 1t
most instances

Aortic Homograft Substitution and Bypass m Supe“‘ér
Vena Caval Obstruction John F Higgison! (Portland,
Ore ) treated 1 patient with benign obstruction of the supert
oryena cava by resection of the mnnominate veins and superi-

(9) Ann Surg 145 254 237 February 1957
(1) J Thoracic Surg 32 684-690 November 1956



THE AORTA AND PERIPHERAL ARTERIES 251

or vena cava, with substitution of an aortic-iliac bifurcation
homograft, and 2 patients with malignant obstruction of the
superior vena cava by establishing an aortic homograft shunt
between the left innominate vein and right auricular append-
age.

Case 1.—Man, 28, had superior vena cava obstruction for 2 months.
X-rays showed a 3 cm. rounded mass in the right superior hilar
area. Angiocardiograms showed constriction of the superior vena
eava at its origin. Thoracotomy revealed a fixed mass cephalad to the
hilus, anterior to the trachea, and encasing the right phrenic nerve,
superior vena cava, distal azygos and distal innominate vein. As the
mass was sharply dissected off the trachea, its posterior portion was
found to be old, ealcific, granulomatous and anthracotic lymph node
material. An aortic-iliac bifurcation homograft (frozen dried) was
placed upside down as the mass was removed with encased distal in-
nominate veins and proximal superior vena cava. The proximal right
innominate vein was anastomosed to one iliac limb of the homograit,
and then the proximal left innominate vein and distal superior vena
cava were clamped and divided and the specimen removed. The aortic
end of the homograft was then anastomosed to the distal superior
vena cava stump, the homograft was filled with a dilute heparin solu-
tion, the other iliac limb was clamped, and venous return re-
established via the right innominate vein and homograft and superior
vena cava stump. The third anastomosis was then done. There was
immediate improvement of the patient’s cyanosis and edema. Bilat-
eral simultaneous angiograms, 11 months postoperatively, demon-
strated patency of the graft and perhaps a shght increase m narrow-
ing of the lumen of the homograft. The patient was clinically well,

Case 2—Man, 53, had a 2 weeks’ established superior vena cava
obstruction preceded by cough for 6 months. X-rays showed a right
superior mediastinal mass. Thoracotomy revealed a mass in which
the azygos vein was buried and the superior vena cava grossly in-
VOl\’ed: Biopsy showed metastatic carcinoma. A reconstituted fro-
zen dried aortic homograft was anastomosed to the right auricular
‘appendage following partial amputation. Incision of the left innom-
Inate vein revealed a thrombus, but with release of the proximal vein,
the blooc} flow pushed it out and the homograft was then anastomosed
to the side of the left innominate vein., The right innominate vein
was obstructed by tumor proximally. Immediate satisfactory flow fol-

owed removal of clamps and the venous pressure was immediately
alteregl. The patient was given deep x-ray therapy postoperatively
and did well, but he died 434 months after operation.

A.utopsy showed that the left innominate vein, homograft and right
auricular appendage were patent, but there was a striking change in
the homogratt. Its wall was wrinkled, sclerotic, contracted, and there
were subintimal calcific plaques in it. Proximally, there was a thin
veil of mural thrombus The calcification was in areas of necrosis
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which had occurred subintimally and 1n the adjacent porton of the
media Elastic tissue of the media was condensed and decreased as
shown by elastic tissue stains The mtima was thickened by fibro
cellular proliferation If the patient had lived long enough the changes
in the homograft might have eventually resulted mn obstruction to
blood flow

Case 3 —Man, 30, who had a fibrosarcoma removed from the soft
tissues of the right thigh 7 years before, had a superior vena cava
obstruction which was once relieved by exploration and decompres
sion The second time, a shunt was established between the nght
auricular appendage and the side of the left innominate vem by an
aortic homograft Complete relief of supertor vena cava obstruction
was obtained, but a few months later the syndrome recurred

Autopsy showed the innominate vem, homograft and right aurict
lar appendage were patent with no evidence of thrombosis The aortic
homograft grossly showed some wrinkhng, but microscopscally it
could not be distingwshed from a normal aorta even by various
stams However, there was some begmmmg proliferation of fibrous
tissue along the intima of the graft from the ponts of anastomosts

New Method of Surgical Treatment of Blood Vessel Le
sions 1s reported by P I Androsov® (Skhiosovsky Inst,
Moscow) Vascular sutures are mirequently appled m surgt
cal treatment of blood vessel lesions because they are difficult
to perform 1nd because of frequent thrombosis at the site of
application These shortcomings are eliminated by a mechan
1cal method which permits automatic application of faultless
vascular sutures Androsov and associates developed an ap
paratus which applies a circular suture on vessels 13-15 mo
in diameter, with consideration for the various thlcknesseg
of the walls Suturing of blood vessels 1s by means of mverted
U-shaped clips with pownted ends The clips are of roun
tantalum wire, 100 200 1n diameter, depending on the d
ameter of the vessel to be sutured and the thickness of the
walls Suturing of injured blood vessels by the apparatus 15
simple and within reach of the ordinary surgeon

MerHOD —Ends of injured vessels, 152 cm long, are 150
from surrounding tissue, following which the hemostatic clamps o
apparatus are applied to the 1solated ends The vessel 1s then fastenc
by the semibushings of the mstrument The ends of the vessel are
turned nside out with the mntima outside on the bushing of the me
strument as a cup (this 1s done with the help of two anatomic €¥
pincets) and 1s fastened 1n this position by the jaws of the cup clamp
After fastening the vessel on the bushings, the left and night parts ©
the_mstrument are jomned and locked by a connecting plank The 1

() AMA Arch Surg 73 502910 December 1956

Jated
the
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tins of the vessel ends then closels adhere to one another The vessel
1s sutured 1n less thn a seccond by pressing the lever The latter
drives the tuntalum ehps, located in the senubushings of the chipping
part of the instrument, mnto the tissue of the folded ends of the vessel
On their wav the chips run through both walls of the vessel and rest
agunst the hole of the supporting part of the mnstrument The legs of
the clip, each getting into s respective hole, are bent to a B-shape,
wlich ensures an arrtight and firm connection of the vessd ends
A veseel-suturing one-chip apparatus was also constructed to apply
longitudinal sutures on blood vessels The procedure 1s started by ap-
phying a tourniquet above the lesion, followed by a primary treatiment
of the wound The mnjured veseel s detected If there 1s a mural (less
than 1 third of its circumference) or longitudinal leston of the vessel,
‘ -t one clip apparatus, regardless of
the defect of the vessel wall pre-
, 1t 15 best to cut the vessel com-
pletely at the lesion, 1solte 1ts ends from the surrounding tissue, re-
frech 1t turn 1t mnside out on the bushings of the apparatus, and apply
acircular suture
The author also applied the vessel-suturing apparatus in
surgical management of traumatic aneurysms End-to end
suturing of a v essel by the apparatus 1s possible only when the
gap between the ends equals 3-35 cm \When the defect 1s
greater, a plastic operation on the vessel1s indicated
> {This ingemous mechamcal device for blood vessel suture 1s stmmlar 1n
- ximately a
The basie
and con
ststs 1n the use of a small cannula, ring or tube through which one end of
the vessel 1s threaded and cuffed back, thus exposing the inttma The other
end of the vessel 15 then drawn over the cannulated vessel and tied thus
completing the 515 and blist continuous mtimal contact
In 1907 Crile used this princaple 1n developing his direct method of blood
transfusion and during the next few years numerous modifications of this
method were proposed for the purpose of both direct blood transfusion and
blood vessel anastomosis Among these the method developed by Sores:
(New York J Med 93 622, 1911) 1s of particular listorical interest be
cause of its simlanty to the vessel suturing apparatus of Androsov Al
though Sorest’s instrument was much simpler 1n design, 1t accomphished the
same purpose and was used m much the same way Perhaps the most notable
difference was that Sores: used gold mnstead of tantalum wire to fasten the
ends of the vessels
Ingenious as they may be, such devices have generally proved of little
Dbractical value To be sure, they can be used successfully in the expert
mental animal with normal vessels and even 1n humans 1n relatny ely normal
peripheral vessels, but their application 1n most climcal cases requinng
suture anastomoss 1s sumply smpractical and 1n many nstances mmpossible
It1s safe to predict that Androsoy s mstrument 1s doomed to the fate of its
Hustorical predecessors —Ed 1
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Effect of Heparimization on Vascular Healing was studied
by Felix Bacigalupo, Erwin Simandl, Shivajyi B Bhonslay
and Ralph A Deterling Jr? (Columbia Univ ) 1n 21 dogs m
which suture anastomoses of the abdominal aorta were per
formed There were variations 1n mode of administration of
heparin and 1n time relation to performance of the anasto
mosis There was no postoperative bleeding from the suture
line, and study of the aorta during intervals to 12 weeks
after operation revealed no impairment of tensile strength or
abnormality in healing of the anastomosis No hematoma
developed, and wound healing was satisfactory

In a selected series of 6 patients with a bypass graft of the
superficial femoral artery, heparimization was begun 1mme
diately after re-establishment of blood flow through the
graft The decision to use anticoagulant therapy was based
on presence of moderate or advanced arteriosclerotic degen
eration of the artery adjacent to the occluded segment as
well as difficulty 1n performing technically satisfactory anas
tomoses

None of these 6 patients had leakage from anastomoses or
significant hematoma 1n the operative area or wound Inall
venous clotting time was kept m a therapeutic range from
time of operation until heparin was stopped In general, after
heparin was admimstered mitially, 1t was given by deep sub
cutaneous injection 40 75 mg every 4 6 hours Twoto 4 days
after operation, bishydrosycoumarin (Dicumarol®) was
given orally to some pattents 1n a dose of 300 mg, followed
by 150 200 mg the next day Thereafter, the dose was ad
justed according to daily prothrombin time Heparin was dis
continued after the first week in these patients In others
heparin alone was used for the entire course Complete satis
factory function of the graft persisted in all but 1 patient In
this instance failure of function of the homograft developed
before heparimization It 1s believed that anticoagulation pre
vented propagation of the fresh thrombus into the dista
arterial segment and contributed to continued success during
healing after a second operation, especially 1 view of the
marhedly calcified and atheromatous vessel

The authors caution against use of any anticoagulants 11
patients with hepatic or renal disease, blood dyscrasis ul

(3) AMA Arch Surg 74 153172 February 1957
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cerated areas or gastromtestinal or renal bleeding Smce
functional results with grafts have been least satisfactory in
smaller arteries, 1t 15 expected that the widest usc of immedi-
ate postoperatine anticoagulation will be in patieuts with
occlusi e peripheral vascular disease

> [ I'he impression guven by the anthors of this article that anticoagulant
therapy was a sigmficant factor contrabuting to the successful results ob-
tamed in tlus small experience does not seem justified by close analysis of
therr cases In 3 of the cases, for example, occlusion occurred after the
first operation despite the use of anticongulants, and a second operation
was necessary before success was achieved In another with ilateral fe-
moral occlusion, a by pass graft on the left restored pedal pulses, but on the
nght the bypass graft was unsuccessful  Sigmficantly, antrcoagulant
therapy was not used 1n the former nstance but was m the Iatter In still
another case with bilateral femoral occlusions, the bypass graft was suc-
cessful on one side but not on the other Thus of 10 operations mn which
anticoagulant therapy w1s employed, successful results were obtamed 1n
only 5 Larger experience, including our own, has clearly demonstrated a
much higher success rate without the use of anticoagulant therapy The
most ymportant factor n successful application of these procedures 1s
provision of an unimpeded flow 1nto the distal arterial bed As emphasized
by Shaw 1n one of the following articles 1n this section, when this objective
1s achieved, anticoagulants are unnecessary, aud conversely, when this 1s

not achseved anticoagulints simply cnnot be expected to take the place of
a good operation —Ed |

Emergency Management of Wounds of Large Blood Ves-
sels. Harris B Shumacker, Jr* (Indiana Unnv ) states that
blood volume should be restored to normal as soon as possi
ble, 1deally with whole blood Sometimes bleeding ceases
spontaneously, more likely 1n small than n large blood ves
sels Bleeding from 1 eins 1s more apt to stop than bleeding
from arteries The ends of the completely severed vessel may
contract and thrombose, while the partially divided artery or
‘e tends to remain open Seyere contusion of the damaged
“essel or surrounding tissues favors cessation of bleeding

Sometimes as a temporary measure small vessels can be
readily clamped with a hemostat This 1s dangerous mn
Juries to large blood vessels or those deep m a wound In
some cases, a snug pressure dressing suffices At times, pach-
mg the wound directly with sterile gauze or a hemostatic
material may be necessary Rarely should a tourniquet be re-
quired If the patient 15 1n shock, narcotics should be admin-
1stered Intravenously Tetanus toxoid should be given or, m
nommmunized patients, tetanus antitoxin !

urgery must be carried out promptly when there 15 per-
(4) 5 Chn North Amenica 36 1379 1335 October 1556



258 GENLRAL SURGERY

whom survived Except when resection and anastomosss
were necessary to 1void lununal constriction or to excise a
traumatized arterial wall, longitudinal and transverse facer
ations were sutured If loss of substance or subintimal dis
section made anastomosis impossible, the defect was bridged
with an arterial homograft

Ligation was necessary m 32 patients Simple exploration
without arteriotomy relieved compression from associited
fracture m 1 and revealed severe arterial spasm 1n 3 Restitu
tion of function with good pulses was achieved m 86% of
the patients

Immediate repair of acute arterial mjuries by simple su
ture, or resection and anastomosis, or homograft replice
ment, as indicated may be expected to produce excellent
results

More Aggressive Approach toward Restoration of Blood
Flow m Acute Arterial Insufficiency 1s recommended by
Robert S Shaw® (Massachusetts Gen’l Hosp ) Indications
for embolectomy should be more liberal for two reasons (1}
1t may be applied to patients with estension of thrombus
which can often be successfully removed and (2) the opera
tion should be performed even 1n those 1 whom limb surviv
Al 1s not m doubt swmce the ncidence of chrome 1schemi
symptoms 1n patients treated  successfully” without operd
tion 1s high Early attempts at embolectomy were unsuccessd
ful probably as much because the patients reported late an
secondary thrombus was mncompletely removed as because
of madequate technics mn suturing and handlhing vessels Lat
er successful experience was with early embolr n which se¢
ondary thrombosis had not occurred In late cases of periph
eral embolism with extensne distal thrombosis retrograde
flushing reinforced by direct milking of the vessel with th;
fingers has proved effective Fortunately for the success O
efforts to remove distal thromb: the smaller branches of the
thrombosed artery may not be invaded by clot Even where
there 15 extension down the finer arterial branches, clot m1Y
sometimes be successfully removed A standard techmic for
popliteal embolectomy has been developed

(6) Surg Gynec & Olst 103 779 788 Sertember 19 €
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Ireasic —The popliteal artery 16 exposed through a vertical in-
ciston 1 the popliteal space A vertical pophitett arteriotomsy 1s per-
formed 2 or 3 em above the hifurcation and thrombus 1s drawn out
of the artay by traction and by milking 1essels upward from welt
below the popliteal bifurcation The vessel 15 not clamped distally
until the clot 1s evacuated An over nd over suture 1s more satssfic-
tory than an everting stitch in closing the arteriotomy m a stiff scle-
rotic vessel If the distal ¢nd of the removed clot 15 not blunt and
smooth, suggesting that 1t has been broken, or if pedal pulses do not
apper fter re estiblishment of flow, the vessel 1s flushed retro-
gradely from the posterior tibinl artery at the ankle

Arteriography on the operating table 1s useful n defining
the presence or absence of thrombus 1n doubtful cases Early
popliteal embol1 anising from the heart may present a sumple
technical problem In 3 patients, 2, 5 and 8 hours after em-
bolization, return of pedal pulses and an excellent result
were accomplished without retrograde flush, but in 1 a pop-
hteal arteriogram was required to show the absence of distal
thrombus

In most patrents with degenerative arterial occlusive dis-
ease of the legs, the primary le<ion appears to be athero-
sclerosis 1n the adductor canal region of the superficial fem-
oral artery with secondary thrombosis, which may be lim-
1ted in extent, leaving a segmental bloch n the lower super-
fictal femoral arterv with sufficient collateral airculation to
the popliteal artery to preserve the limb In some, however,
distal propagation of clot will obstruct the popliteal and
upper tibial arteries, with resulting serious 1schema Results
so far do not establish that acute thrombosts of the sclerotic
femoral artery will be mmproved by evacuation of distal
thrombus and restoration of continuity past the primary ob-
struction by arterial graft, although this 1s worthy of further
consideration

The Ley to successful reconstructive arternal surgery 1s the
re establishment of good flow through the mampulated ar-
tery, which smplies an open distal arterial tree Good flow 15
more important in pres enting postoperatiy e thrombosts than
anticorgulant therapy The latter 1s unnecessary where good
flow 15 established and may be of no avail m preventing
thrombosis when flow 1s poor

The success of the application of an aggressn e approach
toward restoration of blood flow 1 a few patients indicates
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that, certamnly with embolism and possibly with all acute
arterial occlusion, restoration of normal vascular anatomy
should be the first objective and therapy with anticoagulants
and sympathetic blochs should be ancillary Time 1s impor
tant, and the best results will be had from prompt restoration
of circulation before serious 1schemic damage and propaga
tion of distal thrombus has occurred

> [The aggressive approach advocated by Shaw and the gratifying results
obtained by him as well as others who have accepted this attttude deserve
much emphasts and wider adoption —Ed ]

Retrograde Flush Procedure in Embolectomy and Throm
bectomy, designed to overcome the problems of distal throm
boses and constriction and spasm 1n small arteries, was used
by E Stanley Crawford and Michael E De Bakey” (Hous
ton) 1n 11 patients

Tor a small embolus 1n a small peripheral artery, the mct
sion 1s made 1n a segment aboy e the embolus where the artery
1s large enough to permut reparr without mvitmg local
thrombosts The embolus 1s flushed backward with saline
solution myected mnto the artery dstal to the embolus (Fig
53) An embolus from a larger artery and the distal throm
bus may be similarly remos ed, and thromb: distal to arterial
operations are flushed out through proximal artertotomes i
the same manner

This retrograde flush procedure was used for 6 embolt 3
mtraoperative thrombi, 1 thrombosed popliteal aneury 5“11
with thrombi distal and pronimal to the primary lesion and
thrombus distal to a graft that thrombosed because of pres
sure from a hematoma Thrombosts was also assocrated with
4 cases of embolism which was present 18 hours to 5 days be
fore operation Normal circulation was completely restore
and amputation prevented m 10 of the 12 extremities 1t
volved Pedal pulses reappeared in another patient after ret
moval of a femora] arteri] embolus and distal thrombus, b
gangrenous changes had already occurred Amputation W 115
done because of progressive necrosts of the calf muscle far :
ure of regression of gangrene pamn and infection The seCd
ond failure occurred m 2 patient with a femoral embolus an
distal thrombosis for which retrograde flush removal w18
unsuccessful because of coetsting arteriosclerotic occlusion
T Shirgery 40 737 746 Octater 1956
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Fig 53 —a, embolus obstructing distal popliteal artery, d embolus and its “tal
clot™ obstructmg femoral artery Bleeding has been controlled by atraumatic clamps
and short vertical mncisions made distal to clamps (a2 and d) Beaded cannula has
been inserted (¢) in posterior tibial artery behind internal malleolus (a and d). A
50 cc. syringe contaiming warm saline 1s used forcefully to mject through cannula,
b, rest of clot 15 fiushed out of arteriotomy 1n upper wound (Courtesy ot Crawford,

S, and De Bakey, M E Surgery 40 737 746, October, 1956 )

in the calf arteries The only two limitations of this maneu-
ver, therefore, are a previously occluded vessel between the
cannula and the embolus or thrombus and a nonviable part
distal to the embolus.

Consideration of 94 Peripheral Arterial Emboli in 72 pa-
tients (37 women) is presented by R. Fontaine, M. Kim and
R. Kieny® (Strasbourg) Fourteen had 2 simultaneous or re-

(8) Lyon chir 51 655678, Nov Dec, 1956
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curring embolisms and 4 had 3 All ages were represented,
but 41 patients were 50-70 The source of embolism was cute
endocarditts i 3, valvular disease i 45 (64 9%), myocardial
mfarct 1n 10, arterial aneurysm m 4, paradoxical embolism
with venous thrombosis 1n 2 In 8, the source was undeter-
nuned

Of 38 patients examined before the 10th hour, embolecto
my was done on 28 of 32 with total 1schemia and on 1 of 6
with relative 1schemia Of 56 seen after the 10th hour, em-
bolectomy was done on 12 of 17 with total 1schemna, on 5 of
25 with relative 1schemia and on 6 of 14 with gangrene In 12
patients, embolectomy was not posstble Four of these were
treated by lumbar sympathectomy, 4 by arteriectomy, 1 by 2
fresh venous autograft for relati e 1schemia and 3 by arterio
venous shunts Four had immediate amputation

Among 26 patients treated medically, 4 died and 2 required
secondary amputation In 20, the extremity was saved, but
with impermeable arteries Of 29 having embolectomy before
the 10th hour, secondary amputation was required 1n 2 Vas
cular permeabihity was restored m 18 and remamed absent 1t
8 Among 12 patients seen after the 10th hour subjected to
embolectomy for acute 1schemra, 2 died and 4 had secondary
amputations Of 6 1n whom the extremity was saved, vascu-
lar permeability was restored m 2 Of 5 embolectormzed pa
tients with circulatory deficiency, 1 died and 1 requred sec-
ondary amputation In 1 of 3 whose legs were saved, vascular
permeability was proved Secondary amputation was re
quired m all 6 embolectomized patients who developed gan-
grene Of 12 having lumbar sympathectomy or other pro
cedures, 3 required secondary amputation, but the artery
remamed noupermeable 1n all 9 whose imbs were saved

Tt might appear that medical treatment 15 supenor to em-
bolectomy, since himbs were conserved 1n 76 9%, although
this was possible i only 682% of those having embolecto-
my Medical treatment was himited to pattents with the most
bemign cases and embolectomy permitted re establishment
of vascular permeability in 22 (19 of 29 operated on before
the 10th hour), whereas 1n all patients treated medically, the
artery was oblhiterated Four patients requiring immediate
amputation had been treated by anticongulants before enter-



THE AORTA AND PrRIPHERAL ARTIRIES 263

ing the hosptal, <o should be regarded as failures of medical
treatment Four deaths occurred among 26 patients treated
medhically and only 3 among 52 who had embolectomy Su-
perionity of surgical treatment 15 evident when results of em-
bolectomy before and after the 10th hour are compared In 29
operated on early, the imbs werce conserved m 931% with
re-cstabhishment of vascular permeabihity m 65 5%, and no
deaths After the 10th hour, there were 3 deaths, with limbs
conserved n 39 196 and arterial permeability restored m 13%
Despite large doses of anticoagulants, 11 patients seen after
the 10th hour deyeloped yenous thromboses of the thrombo-
phlebitic type, 5 during conservative treatment, 5 after em-
bolectomy and 1 after lumbar sympathectomy Many patients
were sertously handicapped because of their primary disease
Peripheral embohisim, however 1s not necessarily a complica-
tion of the termmal stage of cardinc and vascular disease and
manjy patients cured of this comphcation survive for a long
period

Of 4 patients operated on for mitral stenoses, 3 had had a
single arterial embolism and 1, several cerebral and periph-
eral embol1, all 4 cardiac operations w ere successful, without
subsequent embolic complication The authors beheve that
an arterial embolism constitutes an indication, rather than a
contraindication, for mitral commissurotomy Intracardiac
thrombosis following an infarct can, 1n 1tself, constitute the
mdication for cardiac surgery

Arterial Embolism Harris B Shumacher, Jr, and Herbert
S Jacobson® (Indiana Unn ) reviewed their experiences
with arterial embolism to the aorta and peripheral arteries
excluding those to the bramn and viscera, over a period of
about 8 years The study includes 55 patients with 65 1s-
chemic imbs

Results i patients not treated by direct arterial surgery
were poor, with 4 deaths among 21 patients (19%) Amputa-
tion was required n 13 of the 26 affected extremities Good re-
sults from sympathetic denervation were achieved 1 2 pa-
tients with impaired circulation but viable extremities after
embolism

In the group treated by arterial surgery, the results w ere
(9) Ann Surg 145 14> 157 Eebruary 1957
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better The mortality was no lagher than in the other group,
7 deaths having occurred among 34 patients (20 5%) Cireu-
fation was adequately restored m 31 of 39 1schemic extrem:-
ties In both groups the mortality seemed related to the un-
derlying disease and age of the patients, being about twiceas
high m those over 60 than under Mortality was relatively
fow m patients with rheumatic heart disease and consider-
ably higher n those with myocardial infarction, arterio-
sclerotic heart disease and hypertensive cardsovascular dis-
ease Embolism to the mamn arteries of the upper extremity is
not mnnocuous and patients cannot be neglected under the
false, optimistic impression that the affected extremities are
almost certam to survn ¢ if provided adequate circulation

Lmbolectomy 1s relatively simple and not attended by any
sigmficant rish per se The earber 1t 1s done after embohsm,
the better the results Survival of the limb 15 pnimarily de-
pendent, however, not on the time mterval between em-
boltsm and operation, but on the presence or absence of prop-
agated thrombus 1 the distal artersal tree The passage of
relatively long periods after embohsm does not sigmify that
embolectomy will fml Excellent restoration of awrculation
can be achieved if 1t 15 done 2s late as 48 hours after embolism
When patients with impaired circulation but still viable ex-
tremities are treated much later, by pass grafting procedures
may prove superior to embolectomy

Operative Treatment of Sudden Occlusions of Popliteal
Artery, although 1n an occasional patient no significant def-
1c1t occurs from sudden pophiteal occluston, most patients wxl}
suffer from claudication Brooke Roberts and Charles Dwvis
(Umv of Pennsylvama) beheve that immediate operation
should be done m most patients and an attempt made to 1€~
lieve the obstruction With modern technics and use of hep-
armn a significant proportion of these occlusions can be over-
come m the others, the situation 1s seldom made worse

Pophteal artersnl embol and acute thromboses are readily
suspected when there 15 sudden pam, loss of distal pulses,
prompt cooling of the part, with a pale or mottted foot, to-
gether with anesthesia or loss of voluntary motiont of the
toes Howuver 1 pophteal pulse may be paipable m a patient

TID m Sary. 145 544 551 April 1957
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with an embolus lodged m the lower portion of that art:
Changes m shin color and temperature are likely to oc
betw een the calf and the malleoli Some patients do not h
pain, only some loss of sensation and cooling of the foot
others, onset may suggest phiebitis on superficial exam
tion because of tenderness mn the calf An oscillometer 3
help m determining the lexel of occlusion Often, the stat
the peripheral pulses before the occlusion 1s unkno
then the findings of acute 1scherma and the history mus
relied on The prior ability to use the Iimb will grve some
dication of its previous blood supply Arteriography 1
Hypaque® sodium, which carries mnimal risk, may hel
localization
The authors operated on 5 men and 2 women, aged 41
Results were excellent m 3 and fair 1n 20 In the 2 paty
who died, the operation did not appear to contribute ma’
ally to death In 6 instances, the pulse was restored to
mvolved foot, but 1n 2 1t subsequently disappeared again
Use of Autologous Venous Grafts in Peripheral Art(
System Jere W Lord Jr and Peter W Stone” (New Y
Univ ) mserted 21 autologous venous grafts into the per
eral arterial tree The procedure was used 1in 5 patients v
arterial injury, 6 with arterial aneury sm or arteriov enous
tula and 1 i whom resection of a malignancy of the t
necessitated sacrifice of the common and superficial fem
artertes These 12 grafts have remamed patent, and the Ic
est follow up has been 7 years No aneurysm of any of
grafts has been noted Use of autologous venous graft
trentment of segmental obliterative arterial disease has 1
less satisfactory Direct nterposition of a venous graft fz
mn 1, and use of the by pass principle has been successft
only 4 of 8 patients These patients have been followed |
briefly, and perhaps late thrombosts may reduce the nun
of successful cases
Thus series indicates that autologous venous grafts
tion well when introduced into a peripheral arterial sy¢
i which the distal arteral tree 1s patent and there 1s nc
terference with the arterial runoff This graft, because o
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dom from potential antigenicity, seems to be the most satis-
factory for restoration of peripheral arterial continuity Fail-
ure of the autologous venous graft i segmental obliterative
disease of the peripheral arteries 1s thought due more to the
disease than to inherent defictencies i the graft
» [Autologous venous grafts may be satisfactorily employed for the re
placement of relatively short discrete segments of peripheral arteries, par
ticularly following trauma, as demonstrated by these surgeons In arterso
sclerotic occlusive disease, however, mn wiich graft replacement of much
greater length 1s usually required, experience has shown that autologous
:Iue';x:sus éza{ts are not so satisfactory as arterial homografts or plastic
Structural Alterations in Human Aortic Homografts 1-2%;
Years after Transplantation Oscar Creech Jr Michael E
De Bakey, Denton A Cooley and Bela Halpert? (Houston)
did gross and microscopic studies on 4 human aortic homo-
grafts 14, 24 28 and 30 months after transplantation They
found that the human aortic homograft becomes function
ally and structurally adapted to 1ts new environment Struc
tural changes occur gradually and consist of retention of the
media and formation of a new ntima and a new adventitia
The intimal surface of the homograft 1s not covered by a con-
tinuous endothehal luung Near suture hines and for varymng
distances toward the midportion of the graft, the intima 15
cellular In parts, an amorphous fibrmoid substance covers
the surface, elsewhere the fibers of the media border the -
ner surface The media 1s narrowed by condensation of the
elastic fibers and apparent loss of its ground substance On
the outside, the vessel wall becomes fortified by hyalmizing
fibrous connective tissue that forms a new adventitia
The arterial homograit 1s not replaced by scar tissue The
homograft retains much of its architectural pattern while 1t
15 bemng renforced by fibrous connective tissue of the host
In the grafts 14, 24 and 28 months old, some changes were
noted 1 the media that did not appear m grafts smplanted
for shorter pertods The changes consisted of focal fragmen
tation of elastic fibers and disruption of them by cholesterol
clefts and scattered deposits of calcium apparently an ather-
osclerotic process These changes however, were not seen n
the graft examimed 30 months after transplantation (Fig 54)
These structural changes occurring m the graft apparent
() Surz Gynee & Obst 103 147 154 Asgust 195¢
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Fig. 54 —Abdominal aortic homograft 30 months after transplantation In mid
pcmrlagn of graft, intimal surface 1s bordered by closely packed elastic fibers Elastic

fibers of media are intact \Veigert preparation; teduced from x40 (Courtesy of
Crc;th, Q, Jr., et al : Surg, Gynee & Ohst, 103 147-154, August, 1956)

ly are not related to the function of the homograft. Thus, in
more than 400 cases of aortic resection and homograft re-
placement covering a follow -up period of 334 years, the grafts
have continued to function satisfactorily.

Freeze-Dried and Alcohol-Preserved Homografts for Re-
placement of Small Arteries. Rapid advances in vascular
surgery in recent years have wncreased markedly the demand
for arterial substitutes Tubes from anatomic structures, in 2
fresh or preserved state, and those constructed from a num-
ber of synthetic plastic materials have been used most fre-
quently in laboratory and clinical studies. Although freeze-
dried arterial homografts and plastic grafts are popular,
more study will be required to evaluate properly the suitabil-
ity of various substitutes and means of preservation current-
ly inuse.

Thomas C. Moore, Angelo Riberi and Hisashi Kajikuri*
(4) Surg, Gynec & Obst 103 155162 August 1936



(Indiana Umv ) used 111 freeze-dried and alcohol-preserved
artersal homografts to replace small caliber arterses 1n dogs
Dog carotid artery was used as homograft material m all re-
placements for both femoral and carotid arteries The grafts
averaged 5 cm 1n length Anticoagulants were not used
Sixty-one grafts (55%) remamed patent and functioned sat-
isfactorily In 57 carotid artery replacements, 61% patency
was achieved, compared with a patency of 489 in 54 femoral
grafts Thrombotic occlusion of the graft at time of grafting
occurred frequently, which suggests that occlusion of most
grafts occurs relatively soon after placement Alterations
m the technic of graft preparation and placement may lead to
1mproved results

Small caliber arterial homografts preserved m 70% ethyl
alcohol were found to be at least as satisfactory as the freeze-
dried grafts

Vascular Prostheses* Report of Commuttee for Study of
Vascular Prostheses of Soctety for Vascular Surgery Oscar
Creech, Jr, Ralph A Deterling Jr, Sterling Edwards Or
mand C Juhan, Robert R TLinton and Harris Shumacher,
Jr 8 found that vascular prostheses made of synthetic maters
als may be used effectively as aortic replacements The re-
ported 93% successful results 1n 256 cases compare favorably
with expertence with homografts From a functional stand-
point, synthetic vascular substitutes appear to be as satisfac-
tory as homografts Similarlv acceptance of these matersals
by recipient tissues 1s little different from that observed with
homografts 1e both produce a moderate inflammatory reac-
tion and eventually become imncorporated nto rectpient t1s
sues largely by growth of fibrous connective tissue

The ultimate morphologic appearance of synthetic pros-
theses or homografts has not yet been determined but from2
few observations made at 2 years, degenerative changes ap
pear more likely to develop m homografts Synthetic pros-
theses are more difficult to use techmcally, are less adaptable
to varymg aortic drameters than homografts and bleed mo-
mentanily until clotting occurs 1n the mterstices This bleed
1ng may constitute a sertous problem, as indicated by a report

(3) Surgery 41 6280 January 1957
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of 2 deaths from uncontrollable hemorrhage through the
walls of the prostheses
The most satisfactory materials are Dacron and Teflon
> [A recent amlysis of our experience with 317 cases of aortic and ar-
tersal diseases 1 wluch vascular prostheses were used his ted us to the con
viction that with further improvements w the fabrication and design of
these materials they should completely replace human tissue —Ed ]
Flexible Aortic Bifurcation Graft of Chemically Treated
Nylon W Sterling Cdwards and James S Tapp” success-
fully by -passed i 4 patients the aortic bifurcation obstruction
from arteriosclerosis with a new braided Y tube of Nylon

Ny

>
o, N
LRI

Frz >3 —Braided Nylon bifurcation graft treated with form d ¥
gglga[{?blc 1!;5!}7:) (Courtesy of Edwards W S and Tapp J ‘§ amSu:;er‘;a;l ‘;2"3!
28 May

treated chemically with formic acd (Fig 55) One rup
tured abdomunal aortic aneurysm was replaced with ths
graft, but the patient died of pre existing shock

This prefabricated graft 1s easily sterilized and sutured,
and has a low mncidence of early thrombosis Its chief advan
tage over tailored fabric Y tubes 1s 1ts noncollapsible and
nonkinking characteristic The valuable bypass technic has
been difficult to accomplish with flat collapsible tubes be-
cause of the likelihood of wrinkle obstruction Whether Ny
lon has any long-term superiority over other synthetic fibers

1s not vet known, but 1ts reaction m ammals and man has
(6) Surgery 41 723728 May 1957
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been studied far more than have other fibers Nylon certamly
appears durable and nert, and further chemical modification
should allow grafts to have all the favorable characteristics
of homografts without the unfavorable factors of difficult
procurement and occasional degeneration

Use of Artificial Fiber as Artery Substitute Paul W San-
ger, Frederick H Taylor, Takuro Matsuba and Frank Salo
mone” (Charlotte, N C) used hmtted, seamless Orlon and
Nylon tubes to replace 3 5 cm of thoracic aorta mn 83 dogs
Properties of kmitted Orlon and Nylon grafts are not lost
after steriization in steam autoclaves or by boiling, have
satisfactory porosity, are nonirritating and resistant to de-
terioration 1n the body, remain strong when wet, and resist

S-$¥05 58
-x

-

Fig 56 Graft removed 18 mopths after wnsertion showing complete covenng
by ghstenng mtima  (Courtesy of Senger P W et ol Ann Surz 143 862867
June 1936)

deformity and stretch Hypothermia was used so the aorta
could be clamped for long periods without 1schemic dimage
to the spinal cord The anastomosis was done with continu-
ous over and over 4 0 arterial silk sutures Autopsies were
done from a few weeks to 18 months after operation Exam
ations of the grafts, grossly and microscopically showed a
smooth, fibrous tissue l1yer outside and mside the lumen
(Fig 56) with growth of fibrous tissue through the inter-
stices of the graft Aortogrims at varying wmtervals post-
operatively showed patent grafts without dilatatson or si1g-
mficant constriction

Kmtted seamless Orlon fabrics hay e been used successfuily
as arterial grafts at varous levels of the aorta and ilac ar-
teries by 24 surgeons on 78 patients Kmitted Orlon or Nylon
T{7) _Ann Surg 143 867 867 June 1956



THE AORTA AND PLRIPHERAL ARTERIES 271

1s 1 satisfactory prosthesis for such vessels, but smaller ar-
teries cannot be trented m the same manner Teflon, a new
synthetic fabric, may be useful for these It has little resist-
ance to blood flow, permts negligible seepage of blood and
mduces nunimal clotting
Effect of Chronic Hypercholesterolemia on Synthetic Aor-
tic Substitutes OQscar Creech, Jr, George L. Jordan, Jr, and
Michael E De Bakey® (Houston) found that synthetic aor-
tic substitutes made of Nylon and Orlon, unlike aortic homo-
grafts, did not result in atherosclerotic lestons even when the
adyacent aorta was imnolved Although a severe degree of
hypercholesterolemua (in excess of 1,000 mg /100 ml) was
maintamed for 13 months and the natural arteries showed
abundant atheroma formation, atheromatous change in the
prostheses was not evident However, atheromas occurred
at the proximal anastomosis suffictent to occlude the lumen
This area represents a trauma zone especially prone to liprd
deposition Simular changes at the lines of anastomosis have
been observed 1n human aortic homografts The plague-to-
lumen ratio was great enough, however, to prevent inter-
ference with blood flow When synthetic tubes are used
smaller v essels, such as the femoral artertes 1n man or the ab
dominal aorta in dogs, development of atheromas at the lines
of anastomosis may result in luminal occlusion
It 1s doubtful that longer periods of obseryation would pro-
duce any sigmficant difference 1n the result, since, in most 1n-
stances the connective tissue which had enveloped the pros-
theses was adult and the process of acceptance of this foreign
material appeared to be stabilized
» [Perhaps the most sygmficant finding derived from this study lies n the
observation that lipid deposition and atheroma formation are especially
prone to occur m zones of trauma This may indicate one of the causes for
later fatlures m graft replacement procedures for arteriosclerotic occly
sive disease and emphasizes the necessity for exercising great care pre
arston and miimal trauma in performing these operations —Ed |
Chimical Behavior and Operative Management of Pophteal
Aneurysms are reviewed by Jere W Lord Jr® (New York
Unv ) Two common causes of popliteal aneurysm are ath
erosclerosis and trauma, usually penetrating trauma More
rare causes are syphilis or a my cotic aneury sm from subacute

(8} Sarg Gynee & Obst 104 385389 Apnl 1937
(9) FAM \ 163 11021106 Mar 30 19:p7n ?
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been studied far more than have other fibers Nylon certamly
appears durable and mert, and further chemical modification
should allow grafts to have all the favorable characteristics
of homografts without the unfavorable factors of difficult
procurement and occasional degeneration

Use of Artificial Fiber as Artery Substitute Paul W San
ger, Frederick H Taylor, Takuro Matsuba and Frank Salo
mone” {Charlotte N C) used knitted, seamless Orlon and
Nylon tubes to replice 3 5 ecm of thoracic aorta 1n 83 dogs
Properties of knitted Orlon and Nylon grafts are not lost
after sterilization m steam autoclaves or by boiling, have
satisfactory porosity, are nonirnitating and resistant to de-
tertoration 1 the body, remain strong when wet, and resist

S ¢¥o5 55 mj

Tig 56 —Graft removed 18 mouths after insert on showing complete cover ng
by glstening mtima  (Couttesy of Sanger P W ¢t af Ann Sarg 143 867 267
June 1956 )

deformity and stretch Hypothermia was used so the aorta
could be clamped for long periods without 1schemic damage
to the spmal cord The anastomosis was done with continu
ous over and over 4 0 arterial silk sutures Autopstes were
done from a few weeks to 18 months after operation Exam
wations of the grafts grossly and microscopicnlly showed a
smooth, fibrous tissue lnyer outside and mside the lumen
(g 56) with growth of fibrous tissue through the mter
stices of the graft Aortograms at varymng mtervals post
operatively showed patent grafts without dilatation or sig
mificant constriction

Kmitted seamless Orlon fabrics have been used successfully
as arteral grafts at various levels of the aorta and ihac ar
teries by 24 surgeons on 78 patients Knitted Orlon or N3lon

(7) Ann Surg 143 867867 June 1956
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1s o satisfactory prosthesis for such vessels, but smaller ar-
teries cannot be treated m the same manner Teflon, a new
synthetie fabric, may be uscful for these It has hittle resist-
ance to blood flow, permuts neghgible seepage of blood and
mduces mimmal clotting

Effect of Chronic Hypercholesterolerma on Synthetic Aor-
tic Substitutes. Oscar Creech, Jr, George L Jordan, Jr, and
Michael & De Bakey® (Houston) found that synthetic aor-
tic substitutes made of Nylon and Orlon, unlike aortic homo-
graits, did not result 1 atherosclerotic lesions even w hen the
adjacent aorta was involved Although a severe degree of
hypercholesterolemia (1n excess of 1,000 mg /100 ml) was
mantained for 13 months and the natural arteries showed
abundant atheroma formation, atheromatous change in the
prostheses was not evident However, atheromas occurred
at the pronimal anastomosis sufficient to occlude the lumen
This area represents a traumn zone especially prone to lipid
deposition Stmilar changes at the Iimes of anistomosis have
been observed i human aortic homografts The plaque-to-
lumen ratio was great enough, however, to prevent inter-
ference with blood flow When synthetic tubes are used 1n
smaller v essels, such as the femoral arteries 1n man or the ab
domunal aorta 1n dogs, development of atheromas at the hines
of anastomosis may result in luminal occlusion

It 1s doubtful that longer periods of obseryation would pro-
duce any sigmficant difference 1n the result, since, 1n most 1n-
stances, the connective tissue which had enveloped the pros-
theses was adult and the process of acceptance of this foreign
matertal appeared to be stabilized
> [Pechags the mast sigrubicant fnding derved {rom this study lies m the
observation that hipid deposttton and atheroma formation are especially
prone to occur 1 zones of trauma This may mdicate one of the causes for
later failures mn graft replacement procedures for arteriosclerotic occlu
sive disease and emphasizes the necessity for exerasmg great care, pre
c1sion and minimal trauma mn performung these operations —Ed |

Clinical Behavior and Operative Management of Popliteal
Aneurysms are reviewed by Jere W Lord Jr? (New York
Umv) Two common causes of pophiteal aneurysm are ath
erosclerosis and trauma, usually penetrating trauma More
rare causes are syphilis or a my cotic aneury sm from subacute

(8) Sug Gynec & Obst 104 385380 Apml 1957
9 TANMA 163 1102 1106 Mar 30 1937
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been studied far more than have other fibers Nylon certamly
appears durable and 1nert, and further chemical modification
should allow grafts to have all the favorable characteristics
of homografts without the unfavorable factors of difficult
procurement and occasional degeneration

Use of Artificial Fiber as Artery Substitute. Paul W San-
ger, Frederick H Taylor, Takuro Matsuba and Frank Salo-
mone” (Charlotte N C) used kmtted, seamless Orlon and
N3 lon tubes to replace 3 5 em of thoracic aorta in 83 dogs
Properties of knitted Orlon and Nylon grafts are not lost
after sterihzation m steam autoclaves or by boiling, have
satisfactory porosity, are nomrritating and resistant to de-
tertoration 1 the body, remain strong when wet, and resist
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Tiz 56 —Graft removed 18 nonths after mnsertion showing complete covering
by glistening intima  (Courtess of Sanger, P W, et a/ Ann Surg 143 867 867
June 1956 )

deformity and stretch Hypothermia was used so the aorta
could be clamped for long periods without 1schemic damage
to the spinal cord The anastomosis was done with continu-
ous over and over 4-0 arterial silk sutures Autopsies were
done from a few weeks to 18 months after operation Exam-
nations of the grafts, grossly and microscopically, show eda
smooth, fibrous tissue layer outside and mside the Jumen
(Fig 56) with growth of fibrous tissue through the mter-
stices of the graft Aortograms at varying intervals post
operatively showed patent grafts without dilatation or sig-
nificant constriction

Knitted seamless Orlon fabrics have been used successfully
as arterial grafts at various levels of the aorta and ilac ar-
teries by 24 surgeons on 78 patients Knitted Orlon or Nylon
Ty Ann Surg 143 867 867 June 1956
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1s a satisfactory prosthesis for such vessels, but smaller ar-
tertes cannot be treated m the same manner Teflon, a new
synthetic fabric, may be useful for these It has Little resist-
ance to blood flow, pernuts neghgible seepage of blood and
mduces mimimal clotting

Effect of Chronic Hyperchalesterolemia on Synthetic Aor-
tic Substitutes Oscar Creech, Jr, George L Jordan, Jr, and
Michael L De Bakey8 (Houston) found that synthetic aor-
tic substitutes made of Nylon and Orlon, unlike aortic homo-
grafts, did not result in atherosclerotic lesions even when the
adjacent aorta was imolved Although a severe degree of
hypercholesterotemia (in excess of 1,000 mg /300 ml) was
mamtamed for 13 months and the natural arteries showed
abundant atheroma formation, atheromatous change 1n the
prostheses was not evident However, atheromas occurred
at the pronimal anastomosis sufficient to occlude the lumen
This area represents a traum- zone especially prone to liptd
deposition Simular changes at the hines of anastomosis have
been observed i human aortic homografts The plaque-to-
lumen ratio was great enough, however, to prevent inter-
ference with blood flow When synthetic tubes are used m
smaller vessels, such as the femoral arteries 1n man or the ab-
dominal aorta 1n dogs, development of atheromas at the lines
of anastomosis may result in lummal occlusion

It 1s doubtful that longer periods of observation would pro-
duce any sigmficant difference in the result, since, tn most 1n-
stances the connective tissue which had enveloped the pros-
theses was adult and the process of acceptance of this foreign

et - 1 - .

> from this study lies 1n the
formation are especially

prone to occur 1t zones of trauma This may indicate one of the causes for

later fatlures in graft replacement procedures for arterosclerotic occlu

stve disease and emphasizes the necessity for exercising great care pre

crsion and mimmal trauma 1n performing these operations —Ed |

Climical Behavior and Operattve Management of Pophteal
Aneurysms are reviewed by Jere W Lord Jr® (New York
Univ) Two common causes of popliteal aneurysm are ath
erosclerosis and trauma, usually penetrating trauma MMore
rare causes are sy philis or a my cotic aneury sm from subacute

(8) Surg Gynee & Obst 104 385389 Apml 1957
(9) JANL\T163 11021106 Mar 30 19::p7 ?
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been studied far more than have other fibers Nylon certamly
appears durable and nert, and further chemical modification
should allow grafts to have all the favorable characteristics
of homografts without the unfavorable factors of difficult
procurement and occasional degeneration

Use of Artificial Fiber as Artery Substitute Paul W San-
ger, Frederick H Taylor, Takuro Matsuba and Frank Salo
mone’ (Charlotte, N C) used hmtted, seamless Orlon and
Nylon tubes to replace 3-5 cm of thoracic aorta m 83 dogs
Properties of hmitted Orlon and Nylon grafts are not lost
after sterithization in steam autoclaves or by boiling, have
satisfactory porosity, are nonirrtating and resistant to de-
terioration 1n the body, remain strong when wet, and resist
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Tig 56 —Graft remaved 18 months after msertion showing complete covering

by ghstenmg mtuma (Courtesy of Sanger P W ot of Ann Surg 143 867867
June 1956 )

deformuty and stretch Hypothermia was used so the aort
could be clamped for long pertods without 1schemic damage
to the spmal cord The anastomosis was done with contiu
ous over-and-over 4 O arterial silk sutures Autopsies were
done from a few weeks to 18 months after operation Exam-
mations of the grafts, grossly and microscopically, showed 2
smooth, fibrous tissue layer outside and mside the lumen
(Fig 56) with growth of fibrous tissue through the imter-
stices of the graft Aortograms at varying intervals post
operatively showed patent grafts without dilatation or sig
nificant constriction

Kmtted seamless Orlon fabrics hav e been used successfully
as arterial grafts at vartous levels of the aorta and iliic ar-
teries by 24 surgeons on 78 patients Kmtted Orlon or Ny lon

(7)) "Ann Surg 143 867 867 June 1936
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is a satisfactory prosthesis for such vessels, but smaller ar-
teries cannot be treated in the same manner. Teflon, a new
synthetic fabric, may be usecful for these. It has little resist-
ance to blood flow, permits negligible scepage of blood and
induces minimal clotting.

Effect of Chronic Hypercholesterolemia on Synthetic Aor-
tic Substitutes. Oscar Creech, Jr., George L. Jordan, Jr.,, and
Michael E. De Bakey® (Houston) found that synthetic aor-
tic substitutes made of Nylon and Orlon, unlike aortic homo-
grafts, did not result in atherosclerotic lesions even when the
adjacent aorta was involved. Although a severe degree of
hypercholesterolemia (in excess of 1,000 mg./100 ml) was
maintained for 13 months and the natural arteries showed
abundant atheroma formation, atheromatous change in the
prostheses was not evident. However, atheromas occurred
at the proximal anastomosis sufficient to occlude the lumen.
This area represents a trauma zone especially prone to lipid
deposition. Similar changes at the lines of anastomosis have
been observed in human aortic homografts. The plaque-to-
lumen ratio was great enough, however, to prevent inter-
ference with blood flow. When synthetic tubes are used in
smaller vessels, such as the femoral arteries in man or the ab-
dominal aorta in dogs, development of atheromas at the lines
of anastomosis may result in luminal occlusion.

It is doubtful that longer periods of observation would pro-

duce any significant difference in the result, since, in most in-
stances, the connective tissue which had enveloped the pros-
theses was adult and the process of acceptance of this foreign
material appeared to be stabilized,
» [Perhaps the most significant finding derived from this study lies in the
observation that lipid deposition and atheroma formation are especially
prone to occur in zones of trauma. This may indicate one of the causes for
later failures in graft replacement procedures for arteriosclerotic occlu-
sive disease.apd emphasizes the necessity for exercising great care, pre-
cision and minimal trauma. in performing these operations.—Ed.]

Clinical Behavior and Operative Management of Popliteal
Ane_:urysms are reviewed by Jere W. Lord Jr? (New York
Univ.). Two common causes of popliteal aneurysm are ath-
erosclerosis and trauma, usually penetrating trauma. More
rare causes are syphilis or 2 mycotic aneurysm from subacute

{8) Surg., Gynee, & Obst. 104-385-389, April, 1957,
(9)  JADMLAL 163:1102-1106, Mar. 30, 19Sp7r.l ?
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bacterial endocarditis Regardless of etiology, 5 major com-
plications may arise, usually singly, but sometimes in com
bination Before the appearance of a complication, the aneu
rysm may be entirely asymptomatic and go unnoticed or, 1f
recognized, may go untreated All asymptomatic popliteal
aneurysms should be treated by surgery, unless 1t 1s strongly
contraindicated Complications are pressure on the tibal and
peroneal nerves, edema of the foot and leg due to partral oc-
clusion of the popliteal vemn total thrombosis of the aneu
rysm which may cause gangrene, rupture of the aneurysm,
which also may cause gangrene hemorrhage and shock, and
casting off of pieces of thrombus lining the inner wall of the
aneurysm The pieces of thrombus act as embolr blocking
the dorsalis pedis arterv, and may cause gangrene of the toes
or the entire foot

For therapy, several procedures are available, but the two
most valuable are exciston and endoaneurysmorrhaphy In
patients who are farr or good risks with palpable pulses
the foot before onset of the complication, exciston with in-
sertion of a graft 1s the ideal procedure In poor risk p1
tients or those m whom the pulse in the foot was absent
before the complication, obliterative endoaneurysmorrhaphy
1s valuable

In 13 patients with 16 popliteal aneurysms, there was a
total of 16 complications, only 2 aneurysms were asympto-
matic Four aneurysms were treated by excision and vemn
grafting, with good results Twelve aneurysms were treated
by obliterative endoaneurysmorrhaphy, and in all but 1 the
extrermnity 1s mtact and useful In this patient the hmb was
doomed 4 days before surgery by embolic episodes which
blocked the origins of the anterior and posterior tibial ar
teries Tn selected patients, lumbar sympathectomy may be of
considerable value

> [The author s recommendation of operative treatment for all pophiteal
aneurysms even though they may be asymptomatic tnless strong contraitt
dications to surgical intervention exist deserves emphasis His advocacy,
however of excision with graft replacement only 1n patients who are cond
sidered fair or good operative risks or who have palpable pedal pulses an

of obliterative endoaneurvsmorrhaphy as the procedure of choice m those
who are poor surgical rishs or do not have palpable pedal pulses docs not
conform with our experience For one thing there can hardly be much dif

ference m the operative rish between these two procedures For another
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the absence of pedal pulses docs not always sigmfy occlusion of the distal
atterinl bed sice we have observed a number of cases m which pedal
pulses were restored after excision with graft replacement In some cases
with acute thrombosts 1t s becn possible to remove the thrombus from
the stal arterial bed and re estabhsh normal circulation Here agam a
more vigorous approich directed tow1rd remoy 1l of the lesion and restora-
tion of normal circulation ¢ provide highly gratifying results Our expe-
rience s led us to the conyiction that most of these patients can be treated
by excision with graft replacement or 1 some mnstances with end to end
anastomosis —Ld |

Congenital Arteriovenous Fistulas in Extremities- Anal-
ysis of 69 Cases (38 m males) by Gerald Coursley, John C
Tvins and Nelson W Barker* (Mayo Clinic and Found)
evaluates efficacy of treatment Patients’ ages ranged from
15 months to 73 years, most (53) were under 30 and 31 were
ctuldren Tlesen had associated congenital anomalies Fis-
tulas were localized 1n 20 and diffuse m 49, including 1 pa-
tient with fistulas in both upper and lower imbs Fistulas
m lower imbs were diffuse 1 37 and localized in 14 In the
upper limbs, processes were diffuse mn 11 and localized 1n 6

Duration of symptoms was 24 hours to 35 years (average,
86 vears) Principal manifestations were varices, lengthen-
mg and ealargement of affected limb (Fig 57), pain, vascu-
lar mass, stasis shin changes, ulceration and increased skin
warmth

Only 34 patients had had no previous treatment, 35 had
had 79 procedures performed elsew here, consisting mamly of
excison of vascular masses and varices and injection of scle-
rosing solutions Three had bad \ ray and 1 radium treat
ment for suspected malignant vascular neoplasm Two had
had toe amputations for gangrene

©Of the 69 patients, 28 were treated conservatively at their
first visit to the chinic, while 41 had surgery or treatment
with sclerosing agents Two had major amputations of up-
per limbs Of 33 patients followed an average of 76 years,
26 were re-exammned Of these, 20 had 40 separate proceditres
including two major amputations an av erage of 2 8 y ears after
first treatment Eight patients underwent amputations, 4
at the climc, and major amputation was being contemplated
for 3 others at time of follow up Seven of the 8 amputees had
diffuse fistulas and 6 had evidence of fistulous process in one

(1) Anmologe 7 201217, June 1956
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bacterial endocarditis Regardless of etiologv, 5 major com
plications may arise, usually singly, but sometimes in com-
bmation Before the appearance of a complication, the aneu-
rysm may be entirely asymptomatic and go unnoticed or, 1f
recognized, may go untreated All asymptomatic popliteal
aneurysms should be treated by surgery, unless 1t 1s strongly
contraindicated Complications are pressure on the tibial and
peroneal nerves, edema of the foot and leg due to partral oc-
clusion of the popliteal vemn, total thrombosis of the aneu
rysm which may cause gangrene, rupture of the aneurysm
which also may cause gangrene, hemorrhage and shock, and
casting off of pieces of thrombus lining the mner wall of the
aneurysm The pieces of thrombus act as emboli blocking
the dorsalis pedis artery, and may cause gangrene of the toes
or the entire foot

For therapy several procedures are available but the two
most valuable are excision and endoaneurysmorrhaphy In
patients who are fair or good risks with palpable pulses
the foot before onset of the complication, excision with n
sertion of a graft 1s the 1deal procedure In poor risk pa
tients or those 11 whom the pulse mn the foot was absent
before the complication, obliterative endoaneury smorrhaphy
1s valuable

In 13 patients with 16 poplteal aneurysms, there was 2
total of 16 complications, only 2 aneurysms were asympto
matic Four aneurysms were treated by excision and vemn
grafting, with good results Twelve 1neurysms were treated
by obliterative endoaneurysmorrhaphy, and 1 all but 1 the
extrermity 1s intact and useful In this patient the limb was
doomed 4 days before surgery by embolic episodes which
blocked the origms of the anterior and posterior tibial ar
tertes In selected patients lumbar sympathectomy may be of
considerable value

> [The author s recommendation of operative treatment for all popliteal
aneurysms even though they may be asymptomatic unless strong contrait
dications to surgical intervention exist deserves emphasis His advocacy
however of excision with graft repl only in patients who are conl
sidered fair or good operative risks or who have palpable pedal pulses and
of obliterative endoaneurysmorrhaphy as the procedure of choice 11 those
who are poor surgical risks or do not have palpable pedal pulses does "?t
conform with our expertence For one thing there can hardly be much d

ference m the operative rish between these two procedures For another,
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the bsence of pedal pulses does not always sigmify occlusion of the distal
arterial bed smee we have obsersed a number of cases i1 winch pedal
pulses were restored after excision with graft replacement In some cases
with acute thrombosts 1t has been possible to remove the thrombus from
the distl artersa! bed and re establish normal eirculatton Here agamn a
more vigorous approach directed toward remoyal of the lesion and restora-
tion of normal cirenlation can provide lughly gratifying results Our expe-
rience has led us to the conviction that most of these patients can be treated
by exesion with graft replacement or sn some 1nstances with end to end
anastomosis —Ed

Congenital Arteriovenous Fistulas in Extremities: Anal-
ysis of 69 Cases (38 m males) by Gerald Coursley, John C
Tvins and Nelson W Barker! (Mayo Clime and Found)
evaluates efficacy of treatment Patients’ ages ranged from
15 months to 73 years, most (53) were under 30 and 31 were
clildren Tleven had associated congemital anomaltes Fis-
tulas were locahized i 20 and diffuse m 49, mcluding 1 pa-
tient with fistulas 1n both upper and lower himbs Fistulas
1 lower limbs were diffuse 1n 37 and localized mn 14 In the
upper himbs, processes were diffuse i 11 and locahized 1n 6

Duration of symptoms was 24 hours to 35 years (average,
86 years) Principal manifestations were varices, lengthen
mg and enlargement of affected limb (Fig 57), pain, vascu-
lar mass, stasis shin changes, ulceration and increased skin
warmth

Only 34 patients had had no previous treatment, 35 had
had 79 procedures performed elsew here, consisting mainly of
excision of vascular masses and varices and injection of scle-
rosing solutions Three had had \ ray and 1 radium treat
ment for suspected malignant vascular neoplasm Two had
had toe amputations for gangrene

Of the 69 patients, 28 were treated conseriately at their
first visit to the climic, while 41 had surgery or treatment
with sclerosing agents Two had major amputations of up-
per limbs Of 53 patients followed an average of 76 years,
26 werere exammed Of these, 20 had 40 separate procedures
mcluding two major amputations an ax erage of 2 8 y ears after
first treatment Eight patients underwent amputations, 4
at the clinic, and major amputation was being contemplated
for 3 others at time of follow up Seven of the 8 amputees had
diffuse fistulas and 6 had evidence of fistulous process 1n one

(1) \ngology 7 701217 June 1936
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bacterial endocarditis Regardless of etiology, 5 major com
plications may arise, usually singly, but sometimes 1n com
bination Before the appearance of a complication the aneu
rysm may be entirely 1symptomatic and go unnoticed or, 1f
recogmzed, may go untreated All asymptomatic popliteal
aneurysms should be treated by surgery, unless 1t 1s strongly
contraindicated Complications are pressure on the tibinl and
peroneal nerves edema of the foot and leg due to partial oc
cluston of the popliteal ven, total thrombosis of the aneu
rvsm, which may cause gangrene rupture of the aneurysm
which also may cause gangrene, hemorrhage and shoch, and
casting off of pieces of thrombus lining the mmner wall of the
aneurysm The pieces of thrombus act as emboli bloching
the dorsalis pedis arterv and may cause gangrene of the toes
or the entire foot

Tor therapy, several procedures are available but the two
most valuable are exciston and endoaneurysmorrhiphy In
patients who are fair or good risks with palpable pulses 1
the foot before onset of the comphcation, excision with m
sertion of a graft 15 the ideal procedure In poor risk p1
tients or those in whom the pulse mn the foot was absent
before the complication, obliterative endoaneurysmorrhaphy
1s valuable

In 13 patients with 16 popliteal aneurysms there was a
total of 16 complications only 2 aneuryems were asympto
matic Four aneurysms were treated by exasion and veu
grafting with good results Twelve aneurysms were treated
by obliterative endoaneurysmorrhaphy, and 1n all but 1 the
extrermty 1s mtact and useful In this patient the limb was
doomed 4 days before surgery by embolic episodes which
blocked the origins of the anterior and posterior tibl ar
teries In selected pitients lumbar sympathectomy may be of
conaiderable value

> [The author s recommendation of operative treatment for all popliteal
aneurysms even though they may be asymptomatic unless strong contram
dications to surgical intervention exist deserves emphasis His advocacy
however of excision with graft replacement only in patients who are cond
sidered fair or good operative risks or who have palpable pedal pulses an

of obliterative endoaneurysmorrhaphy as the procedure of choice 1 those
who are poor surgical risks or do not have palpable pedal pulses does n?!
conform with our experience For one thing there can hardly be much di

ference mn the operatne rish between these two procedures For another
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the ahsence of perdal pulses docs not 1lways sigmfy occlusion of the distal
arteral hed smee we hive obsersed 2 number of cases m which pedal
pulses were restored after exciston with graft replicement In some cases
with 1eute thromboasis 1t hae been possible to remove the thrombus from
the distal artern? bed and re establish normnl eirculation Here agan 2
more viorous approrch directed toward removal of the lesion and restora
tiont of normal cireultton can provide nghly gratfying results Qur expe-
rience hns led us to the conviction that most of these patients can be treated
by cxesion with graft replacement or mn some nstances with end to end
anastomosis —I'd |

Congemtal Arteniovenous Fistulas in Extremities- Anal-
ysis of 69 Cases (38 wn males) by Gerald Coursley, John C
Tvins and Nddson W Barker! (Mayo Chme and Found)
evaluates efficacy of treatment Patients’ ages ranged from
15 months to 73 y ears, most (53) were under 30 and 31 were
cluldren Tleven had ascocinted congemtal anomalies Fis-
tulis were localized 1 20 and diffuse mn 49, including 1 pa-
tient with fistulns 1n both upper and lower hmbs Tistulas
m lower limbs were diffuse m 37 and localized 1n 14 In the
upper himbs, processes were diffuse m 11 and localized 1n 6

Duration of sy mptoms was 24 hours to 35 y ears (average,
86 vears) Principal mamfestations were varices, lengthen-
mg and enlargement of affected imb (Fig 57), pain, vascu-
lar mnss, stasis shin changes ulceration and ncreased shin
warmth

Orll) 34 patients had had no previous treatment, 35 had
had 79 procedures performed elsew here, consisting mainly of
excision of vascular masses and varices and mjection of scle-
rosmg solutions Three had had \ ry and 1 radium treat
ment for suspected mahgnant vascular neoplism Two had
had toe amputations for gan grene

Of the 69 patients, 28 were treated conservatnvely at their
first visit to the clinic, while 41 had surgery or treitment
with sclerosing agents Two had major amputations of up
ggr Iimbs Of 53 patients followed an av erage of 76 years,
mc‘l‘:(;iret examined Of these, 20 had 40 separate procedures
first fre;:;s.t;:: lttn%)r :;mputatmus anaverige of 28 yearsafter
at the clame gnd 1ght patients underwent amputations, 4
for 3 others ’at n majfofr l:;.mputatxon was being contemplated
Giffuse fiotiins Z::sg A ollow up Seven of the 8 amputees had

_rusel had evidence of fistulous process 1n one
(1) Angiclogy 7 701217 Jane 1956
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or more Jong bones In 2 with probable osseous 1ol ement
1n the foot, recurrences developed after a direct attack on the
subcutaneous fistulous mass

Only 5 of 69 patients had cardiac abnormality at time of
first examination, and this was probably not related to the

Fig 57 —Lengthemng (35 em) of left lower leg in girl aged 7 Fistulous com
munication mvolving femoral pcphle)al artersal junction was heated and dinided when
patient was aged 9 At 13 left tibta was shortened bv osteotomy At follow up rgm
tient 29 was in good general health but had ipstlateral vanicostties and rg%!;rzn
medial malleolar ulceration (Courtesy of Coursley G, ¢t al Angiology 7 2 .
June 1956 )

fistula No complaints referable to the heart deyeloped i the
53 patients followed

Management of congemtal arteriovenous fistulas 1 the
extremities 1s difficult, as reflected in the large number of
procedures performed Excision of localized fistulas often
produces good results whereas 1t 1s difficult or even 1mpos-
sible to eradicate diffuse fistulas and still preserye the limb
Associated v olvement of bone results n recurrences of fis-
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tulas after direct surgical attachs and frequently necessitates
a major amputation of the nffcctC(_l Iimb Partial surgical ex-
crsion my alter local hemody namics so that actual or poten-
tial arterios enous shunts open up at a more proxumal level,
agunng rise to a recurrence wWinch necessitates further sur-
gery and often leads to loss of the lmb because of mability
to presen ¢ function

Place of Direct Surgery in Treatment of Obliterative Ar-
terial Disease 1s evaluated by Charles Rob® (St Mary’s
Hosp, London) Obliteratn eartertal disease may result from
a variety of causes, including thrombosss after mjury, coarc-
tation of the aorta, thromboangntis obhiterans, an embotus or
so called primary artersal thrombosis Direct surgery 1s the
best treatment for coarctation of the aorta and thrombosts
of a major artery after injury, 1t 1s a good treatment for pri-
mary thrombosis and some embolt, but only occasionally 1s
possible m patients with thromboangutis obliterans

In atherosclerosts, arterial reconstruction operations are
best 1n patients with occlusions of the aorta and ihac ar-
teries, and they are most gratifying in patients with gan-
grene of the toes and feet, cerebral symptoms due to partial
mternal carotid occluston or hy pertension Good results also
follow reconstruction of the femoropopliteal artery n pa-
tients with intermittent claudication, but here selection 1s
particularly important The by pass ty pe of operation 1s best
for occlusions of thus vessel, but its remtroduction has not
widened mndications for surgery 1n patients with this general
disease, unless the reason for operating 1s gangrene or rest
pamn

Reconstructinve surgery 1s justified only when local mani-
festations of atherosclerosis predominate Fortunately, 1n a
fair proportion of patients, atherosclerosis remains relatry ely
localized, particularly m patients with occlusion of the ab-
dominal aorta or iliac arteries and sometimes 1 those with
thrombosis of the popliteal, femoral, carotid, mesenteric, re-
nal and subclavian vessels The author estimated that at
least 50% of patients with occlusion of the abdomunal aorta
aund thac arteries are suitable for a reconstruction operation,

about 25% of those with femoropophteal thromboses and
(2) Bot M J 210771029 Nov 3 1936
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appronimately 5% of those with internal carotid thrombosis
> [It 1s difficult to estimate accurately the proportion of patients with
arteriosclerotic obliterative disease 11 whom arterial reconstruction oper
atrons m1y be successfully used owing to variat ons i statistical sampling
As mdicated 1 the followmng report however our expertence would sug
gest that the figures reported by this author are much too low In occly
ston of the abdominal aorta and iliac artertes for example the author esti
mates that about 509 are surtable for reconstruction operation w!ereas
we have observed that this figure 1s approxmmately 95¢¢  Also m our ex
perience this figure for occlusion of the superficial femoral artery 1s well
over 50% 1nstead of 25% as reported by Rob —Ed

Arterial Homografts for Peripheral Arteriosclerotic Oc

clustve Disease Results of mdirect methods of treating pe
ripheral arterinl msufficiency of the lower extremities hue

T g §8 —Arter al homograft nserted by end tos de anastomos s to 4 left com
mon femoral artery abo e and B popl teal artery belov to bypass long oﬁcludi‘} seg
ment of superfic al femoral artery C nc s ons used (Courtesy of De Dahey
etal Crculaton 15 2130 January 1957)

been generally disippomnting The response in 1 grven case
has been difficult to predict Rest pun and intermittent el
dication are relieved mfrequently Sympathectomy has of
fered little or no certamty agunst amputation for many man
ifestations of arteral isufficrency Arteriography of patients
with chronic artenal msufficrency of the lower extremities
has demonstrated that the occlusn e lesion 1s locahzed and
discrete with 1 patent vessel above 1nd below 1t 1 most 1m
stances Consequently distal circulation mny be restored tm
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mediately in most such patients by direct surgical means,
thus assuring immediate relief of symptoms, healing of cu-
taneous lesions and prevention of amputation, Several meth-
ods of direct attack have been devised. The most consistently
successful has been substitution of an arterial homograft for
the obstructed segment. This may be accomplished by cither
of two technics. The occlusion may be completely excised and
replaced by a graft, or a graft can be used to bypass the oc-
clusion by suturing the graft end-to-side both above and

B

Fiz 59 —Right femoral after showing fi
s
?lde l;yp:lss graf( Note lack of disturbance to obetrueted hu::g artery
aartyerigs‘f;sds (Courtesy of De Bakev, M F, ef al

" end to-
and gts -
Circulatien 15 21 30,l Ja‘x"xo;-
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below the occluston In the early phases of their study, Mi-
chael E De Bakey, E Stanley Crawford, Oscar Creech, Jr,
and Denton A Cooley® (Houston) used the former method
in short discrete lesions and the latter for longer occlusre
segments More recently and because 1t has proved superior,
end-to side bypass has been used almost exclusively

The authors used this technic in 145 extremties for occly-
sion, 79 of which mmvolved the iliac and 66 the femoral artery
Excitsion and grafting were performed in 30 extremities, 18
with 1liac and 12 with femoral arterial occlusion The bypass
procedure (Figs 58 and 59) was used 1n 115 extremuties, 61
of which had 1hiac and 54 femoral arterial occlusion A pulsa
tile blood flow distal to the occlusion was successfully re
stored, and all symptoms were relieved m 90% About 15
20% of these patients were candidates for immediate or early
amputation This was prevented 1 all but 1 patient, whode
foot had been destroyed before operation There were 2 hos
pital deaths from coronary thrombosis, and 2 low thigh am
putations were requured after failure of excision and grafting
The circulation was not affected 1n any of the 11 patients
whom the bypass was unsuccessful

The authors believe that thms form of therapy 1s appherble
1m most patients with arterosclerotic arteral msufficiency
of the lower extremities Among all patients exammed by
them and found on arteriography to have ilmac occlusion,
virtually all proved to be candidates for operation, with suc-
cessful results n 93% Well over half the patients with fem-
oral occlusions were found to be candidates for operation,
with successful results 1n 87%

Evaluation of Thrombendarterectomy for Arteriosclerosis
Obliterans of Femoral Artery Richard Warren* (Boston)
reports his expersences 1n 19 extremities with femoral throm
bendarterectomy, usmng stripping after the manner of Can-
non and Barker Of 14 pitients mn whom the techmce could
be successfully completed and conditions were fayorable for
patency 12 (856%) left the hosprtal with open segments In
2, the reconstructed areas closed later (2 and 6 months),
making a 319 total closure rate, but only a 16 6% * Inter clo-

(3) Curculation 15 21 30 January 1957
(4) Surg Gynec & Olst 104 571578 May 1937
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sure rate * m patients who left the hospital with open seg-
ments The Intter figures must be considered temporary be-
cause of the vrying and short follow up

Treanic—A choice 1s made between two possible operative post-
trons If the bloch starts near the onigin of the deep femoral artery
and extends to or below the fumornt condyle the patient must be oper-
ated on 11 1 position that allows approch to the front and back of the
lower extramty Tor thus, the uthors rotated the pelvis partially If
the lower end of the block 15 nbove the femoral condyles, the same

Fg 60-—\anagen ent of
upper arter otomy A4 mcson B  prehm nary dis
secton of core € divison of core D upper muma tnmmed E nsertion of

ig;?g;i 571'; %l;?exsgao; )stnpr\ers (Courtesy of Warren R Surg Gynec & Obst

pcm{hon 1s used but the lowermost incision can be made just 1bove
the femoral condyles on the medinl surface of the thigh Under these
fil;‘::ms‘lances preparing for 2 posstble postertor popliteal incision
§ no harm and g es considerable freedom when operative findings
ndicate 1 more extensive procedure If the upper end of the bloch
starts a; or below the middle of Hunter's canal, the patient may be
tol?:";;lee (l)n while semiprone with the ffected leg placed mferiorly
fhe i T leg )ls flexed at the Inp and out of the way This position af-
th\l’{y{;f tp}&l’g:a;nt? the medial thugh and popliteal space without rota
hen the rterial core can be removed through 2 mciston:
shin meisions need be made If another ll’lClSl()%l 1s necessars) ?:]ihze
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artery ymdway between the mtial 2, a Jong shin inciston over the
whole course of the artery may be wise

One artery was operated on thfough 1 long mnaision, 11 through 2
short mcisions, 2 through 3 short incisions and 5 through 4 short in
cisions The number of incisions 1s 1 proportion to the difficulty of
stripping, which varies from patient to patient It 1s better to make
several incisions 1n the artery than to strip with excesstve force The
method for making the incision 1s shown n Figure 60

Thrombendarterectomy 1s technically best swited to short
blocks without heavy calcification and under such circum-
stances may be considered as an alternate to reconstruction
by the bypass technic

Rate of Blood Flow 1n Foot and Calf before and after Re-
construction by Artenial Grafting of Occluded Mamn Artery
to Lower L'mb P Gaskell (St Thomas’s Hosp Med
School, London) studied plethysmographically 11 patients
with arterial occluston mvolving a lower extremity before
and after the occluded segment was replaced by an arteral
homograft

Of the three plethysmographic tests used before opera
tion, the degree of artenal occlusion was best mdicated by
impatred reactive hyperemia blood flow 1n the foot or calf
and by reduction 1n the arterial cuff occlusion pressure The
latter gave the simplest single reliable mdex of arterial oc
clusion The maximum resting blood flow was a poor index
of vascular mnsufficiency , mn the calf 1t was often greater on
the occluded side than 1n the control limb, and m the foot 1t
was usually not reduced enough to be decisive

After operation, the tests indicated at least temporary suc
cess 1n restoring adequate blood supply to the limb A prom-
ment early postoperative feature was marked hyperemia 11
the foot which subsided 1 about four weeks This did not
occur 1 every patient and was probably related to the degree
and duration of vascular msufficiency Two years after sur
gery, 3 patients were muntaining adequate blood supply t0
the limb and 2 were much improved, 1n 6 pattents, artersal
occlusion redeveloped

(5) Chn Se 15 259 769 Aay 1936
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Management of Acute Massive Venous Occlusion 1s con-
sidered by John A Rasmusscn, Stanley E Potter and R Rus-
sl Best® (Umiv. of Nebrasha) Usually, onset 1s rapid and
dramatic, with severe pam, rapidly appearing edema and a
mottled, violaccous cyanosis In about two thirds of the pa-
tients the arterial pulsation n the area of involvement 1s
absent 1 he etiology 15 not yct clearly understood The proc-
€ss 15 known to follow surgery for various disorders, trauma,
visceral malignancy, pulmonary disease and cardiac disor-
ders In a few patients there 1s no known associated factor
Massn e interfercnce i venous return appears to be funda-
mental to the process The entent and ramifications of the
disease depend on the addition of arterial and venous spasm
The progressive nature of the disease 1n some patients cannot
beignored

Thrombectomy offers rapid, dramatic improvement m
some mstances Reopenmg significant venous channels after
removal of large clots seems to alter more favorably the
pathologic anatomy, mn addition, there 15 less likelithood of a
major embolus

The level of hgation should vary wtih the patient If em-
bolt occur, hgation of the femoral vern may be combimed with
that of the nferior vena cava If the disease 1s hmted to mas-
stve venous occlusion, ligation of the superficial femoral ven
after thrombectomy may be preferable Postoperatively, the
patient’s legs are wrapped 1 clastic bandages and elevated
acutely with the foot of the bed also raised, and active muscle
action 1s started The authors have not used anticoagulants
postoperativcly

Masstve Thrombophlebitis, 1ccording to B N Catchpole?
(Unmiv of Shefficld) may rapidly kil by smmobihizing large
amounts of flurd and blood m the leg Alternatively 1t may
cause “stagnation” gangrene of the foot, which may be con-
fused with an arterial sschemic lesion Massive thrombo-

TTUGY Surgery 40 387 390 August, 1956
& Taer,3Ye 1eh" 50 1957
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phlebitis is not uncommon, but it is probably often misdiag-
nosed and wrongly treated.

Symptoms of the condition result from venous occlusion
sufficient to cause nearly complete arrest of capillary blood
flow, occurring as a solitary dramatic episode or a series of
attacks over days or hours. The veins involved may be pre-
dominantly those carrying blood out of the limb at its root,

Tig 61 —Massive thrombophlebstis of leg and foot. (Courtesy of Catehpole, B. N
ancet 1 343 348, Feb, 16, 1957.)

the small radicles at the periphery or both groups of.vessels
Another consequence of the high capillary pressure is a con-
siderable rise of capillary filtration, which leads to rapidly
developing edema. Loss of circulating blood volume, both
in congested vessels and by edema fluid, may be sufficient to
produce fatal ohgemic shock. If ischemia lasts long enough,
gangrene results ; usually this is moist, but occasionally it 1
dry, variable in extent and commonly involves the distal part
of the foot. i
The etiology of massive thrombophlebitis seems to be sim-
ilar to that of the less extensive form (white leg, phlegmasia
alba dolens). The condition is often associated with inflam-
mation or neoplastic disease of the pelvis. Men and women
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are equally involved and no age group seems immune. '1'.11(:
symptoms resolve as unoccluded venous channels dilate; in-
tense congestion remits, and edema fluid is absorbed slm}']y.

Figure 61 shows the condition in a woman, 34, after birth
of an anencephalic child. The patient displayed no shock or
arterial insufficiency in the feet; the left leg was edematous
to the groin. Anticoagulant therapy and paravertebral block
were not beneficial, the swelling slowly resolved, and the ne-
crotic areas of the toes were allowed to demarcate before
surgical removal; complete healing was slow. The patient is
well, but must use an elastic support to control the hydro-
static edema of the left leg.

With recurring thrombophlebitis, correct diagnosis usually
is simple. Often, however, the single dramatic episode of
massive thrombophlebitis may be confused with acute is-
chemia of arterial origin. Differentiation may be made on the
basis of more extensive involvement in massive thrombophle-
bitis, the dark color of the skin, severity of pain and rapid
development of edema with its risk of secondary circulatory
collapse.

Vigorous treatment early in the fulminating type of dis-
ease 1s urgently needed to prevent or overcome shock and to
avert speedy death. Attempts to induce vasodilation are con-
traindicated, and initial anticoagulant therapy should be
avoided. Elevation of the limb is desirable, with continuous
passive exercise to pump blood from the congested tissues,
if it is not feasible to remove the offending blood clot
surgically. .

Indications for Surgical Treatment of Postphlebitic Syn-
drome were few in 154 indigent or low-income patients
treated by J. Cuthbert Owens and Leighton L. Anderson8
(Univ. of Colorado). Operations were performed on 37 ex-
tremities in 28 patients. Most were excision and stripping of
varicose veins done 3-6 months after beginning treatment
and after swelling had completely disappeared or lessened to
afternoon swelling. Three patients had ulcers excised and
skin grafts applied ; none of the ulcers recurred. One malig-
nant ulcer was widely excised and grafted; no recurrence
was noted during an 18-month follow-up. One modified Kon-

(8) Surgery 41:81-93, January, 1957. -
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w 9, common thac i 6, external 1bac n 1 and superficial
femoratn 3

"L here were no operatne or postoperative deaths Patients
were followed for an average of 3 years Sympathectomy m
both groups resulted mm a warm and dry extremty, improving
arculation and eliminating wfection. Ligation of a major
vem did not cause further disablement 1 most cases Recur-
rent phlebitis did not occur 1n those who had a vena cava or
common 1hac vemn hgation In 30-50% of cases, the patient
could return to work Llastic stockings were needed 1n al-
most all cases m which hgation of a major vein was above
the superficial femoral Ldema improved with time 1 most
persons 1 both groups In over 40%, walking distance 1m-
proved Burning, achmg and tenderness of the hmbs im-
proved Recurrent ulceration arose more frequently in those
who had only sympathectomy Varices occurred 1 25-50%
of patients with major vemn hgations, compared to 13% 1n
the sy mpathectomy group Recurrent phlebitis was not pres-
ent 1n those who had ligh major vein hgation, whereas
phlebitis developed 1n 50% of patients with superficial fem-
oral vemn ligation and those who had lumbar sympathec-
tomy Circumference of the limbs was decreased 1n 25% of
patients withy ena cava higations, 1 30% with superficial fem-
oral vein hgation and 1n 40% with only lumbar sympathec-
tomy Over-all results with vena cava hgation and lumbar
sympathectomy were better than those with other types of
major vein hgation

Deep Vemn Ligation tn Postphlebitic Extremity. The most
important single factor in development of postphlebitic
changes 1s the distortion of valves m the deep and communi-
cating venous systems Ligation of the deep veins produces,
n a sense, an effective valve, but venous outflow from major
channels 15 obstructed It 1s essential to successful higation
therefore, that adequate collateral channels around the level
of hgation be present Bauer showed such pathways by
phlebography

Ralph A Straffon and Robert W Buxton! (Univ of Mich-
1gan) followed 45 patients 1 whom umlateral or bilateral
postphlebitic sequelae were treated by deep vemn ligation

(1) Surgery 41 471477 March 1957
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The mean follow-up time was 8 years Deep vemn Ligation
the postphlebitic extremuty did not produce significant 1m
provement 1n symptoms of all patients so treated Meticu-
lous attention to cleanliness of the feet, elevation of the legs
when sittmng, carefully fitted elastic support applied before
anising, prompt interruption of any dilated superficial vemns
and exciston and grafting of ulcers whach fail to respond to
conservative measures may g e results more favorable than
those obtained with the addition of deep vem ligation to this
program

> [Tius thoughtful and critical appraisal of the procedure of deep vem It
gation 1n the postphlebitic extremuty by Straffon and Buxton deserves
serious attention Particularly significant 1s the fact that m their origmal
report 1 1944 they were mchned to believe that the procedure was bene
fictal on the basis of early results but 6 years later, after longer follow up
observations they reported that the procedure gave no better results than
a vigorous well planned conservative program This latter concluston
now receives further confirmation on the basis of even greater experience
and longer follow up observations It may be hoped that others with less
expertence and thoughtful consideration of this problem will be persuaded
to abandon this rrational procedure —Ed }

Popliteal Vemn Ligation in Treatment of Lower Limb Sta-
s1s Syndrome Three- to Six-Year Evaluation Thomas O
Murphy, John ] Haglin Edward C Emerson and Davitt A
Felder® (Univ of Minnesota) reviewed results of 72 popht-
eal vemn ligations, performed mn 63 patients, 3-6 years after
surgery Indications for ligation were lower limb stasts syn-
drome, not adequately controlled by conservative manage-
ment and popliteal vein incompetence demonstrated by retro-
grade phlebographic study Bauer’s technic was used hga
tion and diviston of the vemn was well aboy e the jomnt space
Improvement was achieved 1 42% of patients A more accu-
rate method of evaluating popliteal v emn mcompetence miv
be needed for choice of patients with the lower limb stasis
syndrome who are to undergo this procedure

Results and Technic of Stripping Operation for Varicose
Vems are discussed by Thomas T Myers® (Mayo Chinic)
Stripping means removal of the mcompetent part of the ve
nous system A length of vein that 1s not too tortuous can be
removed by passing a stripper through 1t either from a prox-
1mal to a distal incision or vice versa It 1s also posstble to

(2) AMA Arch Surg 74 105 111 January 1957
(3 YAMA 1638797 Jan 12 1957
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prss the strpper m both directions, ¢ g, from the hnee Vems
too tortuous to permut passage of the strpper must be re-
moved by dissection or evulsion If the great saphenous ven
1s mvolved, 1t must be lhigated flush with the femoral vemn at
their junction, and the dissection at the grom 15 exacting
All other vems commng nto the femoral laterally and me-
dially should be hgated and removed by direct dissection,
and the medial and lateral superficial branches of the great
saphenous system should be prepared for removal 1f they
are lnrge The flash bleeding that follows stripping usually
stops soon, and the broken smaller tributaries retract 1f
bleeding persists, paching the chaanel and hgation or re-
moval of the responsible tributaries ma) be necessary
Tollow -up of 2,660 stripping operations showed 94% good
or excellent results

Operations that are not extensne enough are responsible
for most persistences or so called recurrences A review of
510 surgical procedures for so-called recurrent yaricosities
revealed that m 291 (60%) of the extremities the veins had
not been adequately tied at the gromn, m 231, the hgation
was too low and left the tributares at the saphenofemoral
juncture Lagation of the groin was adequate 1 the 2 extrem-
itses i which stripping had been done, but stripping had
been inadequate, and the perforating v emns had not been han-
dled properly These figures indicate the importance of dis-
section at the grom i all operations for v aricosities

ABDOMEN—GENERAL

Emergency Management of Abdominal Trauma, necessar-
iy defimtsve n character, 1s discussed by Pat R Imes?
(Unnv of Lowsville) On the patient’s arrnval at the hos-
pital resuscitation measures are begun Although the emer-
gency nature of treatment should be kept i mind, a few
hours usually can be well spent 1n preoperative care and
study of the patient He should be placed m 2 warm room
and made comfortable with judicious use of analgesics Body

($) S Cun North Amenca 36 1289 1°94 October 1956
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heat 15 retamed bv use of blankets Keeping the patient ona
wheeled stretcher facilitates care examination and move
ment with least disturbance to him Restoration of dimmished
arculating blood volume, begun with blood plasma or plasma
expander at the accident scene when indicated, 1s continued
in the hospital until properly matched whole blood 1s avail
able Usually, 1 or 2 units of blood over 1 hour may suffice m
the less severely mnjured with shght to moderate shock, with
systolic blood pressure of not less than 100 mm Hg For the
more severely mjured in profound shock, with systolic blood
pressure of 0 70, 6 8 times that amount may be given over
2-4 hours For patients with persistent intra abdomnal hem
orrhage, with or without diffuse fecal contamination of the
pentoneum, resuscitation is practically impossible There
fore, immediate operation 1s indicated to stop hemorrhage or
peritoneal contamination

On examnation, abdominal tenderness and nigidity mdi
cate isceral mvolvement On auscultation, penstaltic
sounds indicate an mtact peritoneum, but their absence 15
not a rehable sign of visceral myury Trauma to the lower
thoracic cage, spme and bony pelis, as well as to the ab
domunal parietes, often produces an ileus with no penstaltic
sounds An \ ray of the abdomen may reveal not only 2
retamned mussile, but also occasionally free gas, mdicatng
perforation of the gastrointestinal tract Diagnosis of v18
ceral injury not infrequently 1s uncertamn even after the most
pamnstaking examination and observation

W hen resuscitation erther reaches the optimal stage or 1S
of no avail, surgery should be carried out without delay
Ether, given m a closed system through an endotracheal
tube, 15 the anesthetic of choice Surgery should adhere to
the following principles control of hemorrhage, thorough,
systematic examination of all viscera mvolved, accurate care
of all wounds of hollow viscera, excision of nonviable tissue
and removal of foreign matenal, and dramage of the con
taminated retroperitoneal space

Wounds of the stomach usually are amenable to simple
closure Duodenal wounds often require extensine mobihiza
tion of the viscus for accurate 1dentification and reparr with
out undue tension on the suture ine Wounds of the smll 10~
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testine usually are multiple and most often are switable for
sumple closure Wounds of the colon that are closed without
tension and with an intact blood supply are in no greater
danger of breaking dow n than those of other segments of the
gastromtestinal tract Wounds of the extraperitoneal rectum
are best managed with a proximal fecal diverting colostomy,
suture of the rectal wound when feasible and dramage of the
presacral space through a postanal mcision Wounds of the
Iner may be the source of considerable hemorrhage For-
tunately, by the time of operation, bleeding erther has ceased
or may be controlled by light pressure from a pach of ab-
sorbable material Injuries to the spleen require splenectomy,
even though bleeding has ceased or appears to be subcapsu-
lar, otherwise, deinyed bleeding—dnys or weeks later—s
possible

In abdominal mjuries, the most lethal factor 15 the degree
and duration of shockh Furthermore, the number of viscera
mvoh ed 15 1 direct relation to the mortality rate Abouttwo
thirds of all fatalities from abdominal trauma may be attnb-
uted directly to shock Perhaps no more than 10% of the
deaths are due to peritoneal mfection Another 10-15% re-
sult from pulmonary complications The other fatalities
(about 10%) result from associated injuries, intestinal ob-
struction, delay ed hemorrhage and overlooked and untreated
mjuries

Causes of Delayed and Obscure Intra-abdominal Hemor-
rhage Following Trauma were studied by William A Alt-
meter, Roger Sherman and C Thomas Fultz® (Univ of Cin-
cmnat1) 1 30 patients, aged 9 63 Delayed rupture of the
spleen was the most frequent cause, occurring 1n 66% Other
causes mncluded delayed rupture of the liver, laceration of the
pancreas, needle biopsies of the liver and hidney, intramural
hematoma of the duodenum and postoperative hemorrhage
resulting from erther a shpped ligature or heparin sodium
therapy The mcidence of immediate hemorrhage from a rup-
tured spleen was 6 times greater than that of delayed
hemorrhage

Delayed bleeding from the lLiver after nonpenetrating
trauma 1s less frequent than that from the spleen In this

(5) JA M A. 163 705 708, Mar 2 1957
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heat 1s retained bv use of blankets Keeping the patient ona
wheeled stretcher facilitates care, examination and move
ment with least disturbance to him Restoration of dumnished
crculating blood volume, begun with blood plasma or plasma
expander at the accident scene when mdicated, 1s continued
m the hospital until properly matched whole blood 1s avail
able Usually, 1 or 2 units of blood over 1 hour may suffice m
the less severely injured with shght to moderate shock, with
systolic blood pressure of not less than 100 mm Hg For the
more severely injured 1n profound shock, with systohe blood
pressure of 0 70, 6 8 times that amount may be given over
2-4 hours For patients with persistent intra abdomnal hem
orrhage, with or without diffuse fecal contamination of the
peritoneum, resuscitation 1s practically imposstble There
fore immediate operation 1s indicated to stop hemorrhage or
peritoneal contamination

On examination, abdominal tenderness and ngidity mdi
cate visceral imvolvement On auscultation, peristaitic
sounds 1ndicate an intact peritoneum, but their absence 18
not a reliable sign of visceral injury Trauma to the lower
thoracic cage, spine and bony pelvis, as well as to the ab
dominal parietes, often produces an ileus with no peristaltic
sounds An xray of the abdomen may reveal not only 2
retamned nussile, but also occasionally free gas, indicating
perforation of the gastromtestinal tract Diagnosis of vis
ceral mjury not frequently 1s uncertain even after the most
pamstaking examination and obseryvation

W hen resuscitation erther reaches the optimal stage or 15
of no avail, surgery should be carried out without delay
Lther, given n a closed system through an endotracheal
tube, 1s the anesthetic of choice Surgery should adhere t0
the following principles control of hemorrhage, thorough,
systematic exammation of all viscera involved, accurate care
of all wounds of hollow viscera, excision of nonviable tissue
and removal of foreign matenal, and drainage of the con
taminated retroperitoneal space

Wounds of the stomach usually are amenable to simple
closure Duodenal wounds often require extensive mobiliza-
tion of the viscus for accurate 1dentification and repair with-
out undue tension on the suture ne Wounds of the smalln
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testine usually are multiple and most often are suitable for
sinple closure Wounds of the colon that are closed without
tension and with an ntact blood supply are 1n no greater
danger of breaking down than those of other segments of the
gastromtestmal tract \WWounds of the extraperitoneal rectum
are best managed with a proximal fecal drverting colostomy,
suture of the rectal wound when feasible and dramage of the
presncral space through a postanal inaision Wounds of the
Iinver may be the source of considerable hemorrhage For-
tunately, by the time of operation bleeding either has ceased
or may be controlled by light pressure from a pach of ab-
sorbable material Injuries to the spleen require splenectomy,
even though bleeding has ceased or appears to be subcapsu-
far, otherwise, delaved bleeding—dayvs or weehs later—is
possible

In abdominal mjuries, the most lethal factor 1s the degree
and duration of shock Furthermore, the number of 1iscera
mvolved 1s m direct relation to the mortality rate About two
thirds of all fatalities from abdommal trauma may be attnib-
uted directlv to shock Perhaps no more than 10% of the
deaths are due to peritoneal infection Another 10-15% re-~
sult from pulmonary complications The other fatalities
(about 10%) result from associated injuries, intestnal ob-
struction, delay ed hemorrhage and overloohed and untreated
mjuries

Causes of Delayed and Obscure Intra-abdomunal Hemor-
rhage Following Trauma were studied bv Willlam A Alt-
meier, Roger Sherman and C Thomas Fultz® (Univ of Cin-
cmnatr) m 30 patients, aged 9-63 Delayed rupture of the
spleen was the most frequent cause, occurring 11 66% Other
causes mcluded delay ed rupture of the Inver, laceration of the
pancreas, needle bropsies of the Iver and Ladney, intramural
hematoma of the duodenum and postoperatne hemorrhage
resulting from erther a shipped hgature or heparin sodium
therapy The incidence of immediate hemorrhage from a Tup
tured spleen was 6 times greater than that of delaved
hemorrhage

Delayed bleeding from the Iner after nonpenetrating

trauma 1s less frequent than that from the spleen In this
(5)7 J-A LA 163 705 503 Mar 2 1957
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study, 11 patients had acute rupture of the liver with mtra
peritoneal hemorrhage resulting from nonpenetrating nju
ries The bleeding was immediate 1n 10 and delayed in only
1 Prompt recovery from a nonpenetrating abdominal mjury
does not rule out serious visceral mjury Lacerations may
be present, but obscured by associated injuries, a slow rate
of bleeding or only temporary or intermittent control of the
bleeding point

Besides the 30 patients studied, an indeterminate number
had lesser degrees of hemorrhage, 1n most of whom 1t went
completely unrecogmzed In some, the hematoma develop
mg within the lIiver or spleen became transformed into a
pseudocyst or calcified cyst, which was found at autopsy after
death from unrelated causes

Obscure or delayed hemorrhage should be thought of if
the patient has a history of trauma Other principal diagnos-
tic ards include the usual signs of blood loss, the presence of
abdommal pain, usually localized in the upper abdominal
quadrant, the reference of pain to the shoulders, the detec
tion of shifting dulness, or one or more fractured ribs It1s
important to consider all patients with lower rib fractures
as candidates for obscure splenic or hepatic bleeding Ab
dominal x rays and abdominal paracentesis may aid n diag
nosis Delayed hemorrhage with shock requires immediate
surgery

Abdominal Pamn in Essential Hyperhpemia Hyperlipema
1s observed 1n liptd nephrosts, the nephrotic state of glomeru-
lonephritis, thrombosis of the renal veins, diabetes mellitus
pancreatitis, hepatic disease, pregnancy, myxedema, poison
ing, cachectic states, glycogenosis (Gierke’s disease) and
phosphatide histiocytosts (Niemann-Pick disease) Albmus
Garunas® (Berwyn, I11 ) believes the term should be reserved
exclusively for abnormal mcreases in neutral fat, and “hyper-
lecithimenua” and ¢ hypercholesteremia™ should designate el
evations of the lipids they denote Hyperlipemia may be
caused by sluggish removal of neutral fat from the blood mto
fat depots and metabolic pathways Chnically, essential hy-
perhipermia may be manifest as abdominal pain, hepatosple-
nomegaly or xanthomatous skin lesions, with elevated fast-
TG JAMA 163 1135 1137 Mar 30 1957
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g levels of serum neutral fat The abdommal pain can be
easily confused with conditions requining surgery The au-
thor reports a case 1n wlich several exploratory operations
were performed before correct diagnosis was made
Woman, 27, had epigastric pun for 4 years at mtervals of 3-4
weeks The pain was charcterized by rather diffuse, constant aching
with occasional sharpness or soreness across the upper abdomen, usu-
Ally with nmusen and vomuting, but without fever The pamn subsided
affer 3-4 days and was relieved by “pan pills” or a hot-water bottle
Abdominal surgery 3 years before admission was reported as reveal-
ing chronie cholecystitis, cholelithiasis and a normal appendix Pamn
persisted, and exploration 6 months Iater was negative Laboratory
work at that time showed serum cholesterol 236 mg /100 ml esters
106 mg /100 ml, phospholipids 320 mg /100 mi, and serum fatty
acids 1,860 mg /100 ml
The next year, the patient was hospitalized twice for “acute and
chronic paticreatitis ¥ During this period, the serum was “very lipem-
1c” Total serum lipid levels were 3,200 mg /100 ml (normal 340-
800 mg /100 ml } Physical examination was negative except for the
abdomnai scars Family history revenled that the mother died at age
56 of a heart attack the father was alive at age 64 There were 4
healthy siblings The father’s serum liptd level was 740 mg /100 mi
During 22 months of observation the patient had only 4 severe at
tacks of abdomnal pain with vomiting and tenderness over the ab-
domen although she was on a regular diet with no fat restrictions
She was instructed to follow a low fat diet
Abdominal pam 1s charactenistic of essential hyperhipemia
‘Whether chronic pancreatitis causes hyperlipemia or w hether
pancreatitis follows hyperlipemia 1s unknown The diseases
may be identical A low fat diet may reduce total serum lip-
1ds and ehminate abdominal pain Prognosis1s good
Subphrenic Abscess denotes infection occurring m the re-
gon bounded by the diaphragm above and by the transverse
mesocolon, transverse colon and great omentum below The
liver divides this region into upper and lower compartments
The suprahepatic compartment 1s divided 1nto left and right
portions by the falciform higament, and the infrahepatic com-
pirtment 1s sumilarly divided by the hgamentum teres and
hgamentum venosum The suprahepatic space between the
nght lobe of the ner and the diaphragm, bounded poste-
riorly by the coronary and nght tnangular ligaments, 1s
Inrge On the left side a large space separates the left lobe of
the lver, spleen and stomach from the diaphragm
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Geoffrey H Wooler” (Leeds, England) reviewed the his
tories of 50 patients wsth subphrenic abscess (on the right
m 37, on the left ;n 11 and bilateral 1n 2) Of these on the right
side, 10 followed - perforated peptic ulcer, 5 appendectomy,
5 cholecystectomy and 3 partial gastrectomy Four were of
msidious onset, and no obvious cause was found Four were
assocrated with infected hydatid cysts of the liver, 2 with
permephric abscess 1 with a staphylococcic liver abscess and
another with an mfected amebic Irver abscess One was
caused by a duodenal diverticulum perforating retropert
toneally, and 1 followed hysterectomy and a pelvic abscess
Of the left-sided abscesses 4 followed gastric resections, 2
perforated peptic uleers and 2 appendectomy , 2 were assoct
ated with perinephric abscess and 1 with infected hydatid
cysts of the iver and spleen One of the patients with bilateral
subphrenic abscesses had recently had an appendectomy the
other had an enormous infected amebic abscess of the liver
Only lof the 50 patients died

Thirty-three patients had a preceding abdominal operation
or catastrophe of some hind Sowmetimes onset may be msidh
ous, without a previous history of abdominal complamt Oc
castonally, the patient may have complications of the disease
such as pleurisy with effusion empyema and lung abscess
and bronchsal fistula

The main < ray findings were loss of diaphragmatic move
ment and elevation of the diaphragm, which may affect only
one portion rather than the whole dinphragm, gas or a flnd
level under the draphragm, enfarged Iiver shadow thick
ening of the left dome of diaphragm, and pleural effuston

Some mflammatory processes in the subphrenic spaces will
resolve with antibiotics If the abscess 1s caused by a chem
1cal reaction rather than bacterml infection, e g, from per
foration of a peptic ulcer the flurd formed 1s not pus and the
abscess clears with conservative treatment If the diaphragm
becomes elevated or does not move properly or if flud ap
pears 1a the pleural space, consersative treatment should
probably be abandoned At this stage 1t would be justifiable
to explore the subphrenic region with a needle However,
this should be done 1n the operating room, so that 1f pus 15
obtained the abscess may be dramned without delay
(77 Thorax 11 211 222 September 1956
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Anterior nbscesses between the lnver and diaphragm, or
hetween the lner and stomach on the left side, may be
drained through a ty pe of Kocher incision Morison’s pouch
and the right nfrahepatic space may be druned through the
right lom The lesser sac can be dramed through the left lom
‘The main suprahepatic spaces require a transthoracic ap-
proach through resection of 10th, sometimes the 9th, nb If
mobihzation of the pleura 1s not possible, the parietal pleura
may be pushed aganst the diaphragm with the left hand
and the two stitched together, or the pleura may be opened
and the diaphragm immediately grasped with tissue forceps
and pulled through the hole i the pleura to obstruct 1t and
the two stitched together

The diaphragm 1s opened, pus evacuated and the shape
and extent of the abscess cavity seen and palpated The
wound 15 closed round a large soft rubber tube connected to
an underwater dramage bottle A postoperative \ ray 1s tahen
and if erither air or flid 15 present 1n the pleural cavity, 1t 1s
aspirated and remoy ed completely

An empyema should be drained by a separate tube con-
nected to another underwater seal bottle The trach of this
tube must be separated from the one draming the subphrenic
abscess This 1s aclueved by suturing diaphragm to chest
wall between the two tubes and also closing the wound and
shin together between them The subphrentc cavity will close
first, 1ts walls are soft and mobile and usually heal in a few
days
»- :['The author’s adyocacy of the transpleural method of dramage erigmnally

proposed by Trendelenburg in 1883 and tus failure even to mention the
extraserous methods of dramage reflect an inadequate appreciation of the
problem The obsvious disadvantage of the former method lies 1n the risk
of contammmnation of the pleural cavity, which experience has shown to be
considerable despite the various technical modifications of the procedure to

avoid 1t This danger 1s readily avoided by the extraserous method ong
snatly p{o;:os‘ﬁd by Nather and Ochsner 1 1923 1n which the abscess 15

» The superiorty of this

has been well demon

txperiences with lieal Conduit in Urinary Diversion 1n 13

patients reported by Willlam J Baker and Edwin C Graf®

{Chicago) were gratifying Dnversion of the urinary stream

to an 1solated 1leal segment has many ady antages over other

procedures Continuous contamsnation by the fecal stream
(&) J Urol 75950960 June 1956
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was avorded The fecal current was preserved and no colos-
tomy was needed Laittle or no absorption of metabolites or
electrolytes into the airculation was found No reservoir ex
1sted to allow constant exposure of intestinal mucosa to urme
Reflux of infected secretions was avoided because the hydro-
static pressure gradient could not be reversed Preservation
of the ureteral blood supply enhanced healing without stric-
ture The ureteral blood supply was maintained because only
short segments of the ureteral bed were disturbed The 1leal
segment was fixed to the posterior peritoneum where the
ureters emerged from the retroperitoneum Preoperative
preparation was relatively simple A high-protem, low
residue diet supplemented by vitamuins was used Sulfasuxt
dine®, 12 Gm daily, was given for 5 days Repeated enemas
were given the morning of surgery until the return flow was
clear Wangensteen drammage was started the might before
surgery The usual attention to the hemogram, a positive ni-
trogen balance and the cardiovascular status was necessary,
asnall major surgery

The surgical technic described by Bricker was used The
1leocecal ;segment was avoided because of vascular {imita-
tions m this area A sufficient length of ileum was used to
establish a conduit from the cutaneous ostium in the lowner
right abdominal quadrant to the promontory of the sacrum
End to end ileotleostomy and anastomosss of both ureters to
the conduit completed the operation Minimum segments of
ureter were 1solated The mucosa-to mucosa method of ure-
teral anastomosts was preferred Splinting ureteral catheters
were used to msure agamst early postoperative edema and
obstruction at the anastomotic site

Postoperative management presented no unusual prob-
lems The threat of abdominal distentton required the ex
tended use of Wangensteen dramnage Mucus 1ssuing from
the 1leostomy soiled the dressings Indwelling plastic ure-
teral catheters became plugged Removal of the catheter 15
preferable to overzealous attempts at irrigation Blood chem-
1stry determinations showed no abnormal deviations Use of
the 1leostomy bag was delayed untii healing became
established



THE LIVCER AND SPLEEN

Bemgn Tumors of Liver are discussed by Stanley \WW Hen-
son, Jr, Howard K Gray and Malcolm B Docherty and
George A Hallenbeck (V7 Traumatic Cysts) ®

I Adenomas—All cases of primary benign tumors of the
Iver found 1n the surgical files of the Mayo Clinic between
1907 and 1954 were studied The tumors were classified ac-
cording to the following scheme

1 Parenchymal tumors
1 Hepatic cell adenomas (hepatoadenomas)
2 Bile duct adenomas {cholangioadenomas)
3 Mixed hepatic cell and bile duct adenc
mas (cholangichepatoadenomas, hemnartomas)
I Vascular tumors (t 1omas, lympt 1omas)
IIT Cysts
1 Congenital
(a) Solitary untlocular cysts
(b) Duffuse polycystic disease
Traumatic
Inflammatory (specific, nonspecific)
Neoplastic (cystadenomas, dermoids,
cystic teratomas)
Parasitic

IV Others (fibromas, lipomas, letomyomas terato

mas, adrenal rests)

There were a total of 13 adenomas Hepatoadenomas, the
first group, are tumors composed of hepatic cells Included
are localized nodules of regenerative hyperplasia that have
progressed to the formation of large tumors They are dis-
tinguishable from hamartomas, with which they sometimes
are confused, and probably require no treatment, although
thus has not been proved Four large tumors of this type were
included 1n the series Three patients had complete excision
of the tumor, while the remaiming patient had biopsy only
Allarealneand well 2 27 years after diagnosis

Cholangioadenomas, the second group, are tumors ong-
mating from bile ducts, usually n the form of small subecap
sular collections of prohferating bile duct epithehum They

(9) Surg_ Gynee & Ob 2330 Jul
November 1955 104 6367, Janears, 302 198, Stoncinty £ Sy, 1987
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are commonly found at autopsy and are constdered 1mpor
tant because they can simulate closely a metastatic deposit
and therefore should not be assumed to be malignant until
proved so by biopsy Seven such tumors were mcluded

Cholangiohepatoadenomas, the third group, are mixed tu-
mors origmatig from both hepatic cells and bile ducts Two
tumors of this type were mcluded Such lesions show pro
nounced hyperplasia of the connectiv e tissue elements These
two tumors were similar to many that have been reported in
the literature as hamartomas They occur more frequently m
mnfants than m adults and may grow to large size They may
be cystic or solid and usually are found in the right lobe
They should be excised 1f 1t 1s possible to do so

Four of these 13 patients underwent surgrcal exploration
because of clinical mamfestations thought to be caused by
the hepatic tumor The manifestations consisted of gradual
enlargement of the abdomen, an abdominal mass, or presence
of intermittent abdominal pain Examination disclosed a pal
pable mass in all 4 patients Roentgenograms showed a mas»
displacing the diaphragm or the adjacent viscera m 3 Pre
operative diagnosis was an indeterminate abdominal mass in
each instance, with hepatic tumor being suggested m two
mstances

II Hemangiomas —Thrty five cases of hemangioma of the
liver were encountered Eleven patients were operated on be
cause of clinical mamifestations thought to be the result of
the tumor, whereas the hemangioma was found mciden-
tally at operation in the other 24

When symptoms are caused by these tumors, they usually
consst of pain produced by the s:ze and w eight of the tumor
or of manifestations of pressure on adjacent organs such as
stomach, colon or kidney A palpable mass 1s found 1 al
most every instance Roentgenograms show a soft tissue
mass or displacement of adjacent viscera 1 a significant
number of cases Hepatic function, as determined by values
for serum bilirubin and retention of sulfobromophthalein, 15
not often altered significantly The presence of a benign he-
patic tumor may be suggested by the chmical features, but
diagnosisis rarely made preoperatively

Ideally, the treatment would be total excision with a rim
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of normal hepatic tissue, but experience suggests that certamn
moperable hemangiomas may be controlled effectively by
repeated courses of roentgen therapy Since severe and even
fatal hemorrhage may follow biopsy or even aspiration of
such tumors, these procedures should not be done unless the
surgeon 1s prepared to resect the tumor In this series treat-
ment consisted of excision 1 most mstances, though 2 pa-
tients were treated by irradiation alone and m a few only
biopsy was performed There was 1 operative death No pa-
tient 1s hnown to have died of recurrence or progression of
the disease during the follow up period

[I1 Solitay cysts —Nonparasitic cysts of the Inver mas
be single or multiple, umlocular or multilocular, localized or
diffuse They may originate as congemtal or acquired lestons,
and their liming may be epithelal or fibrous The contents of
mdnidual ¢y sts may be thin watery fluid, a thick visaid semm
gel, blood, bile or pus, depending on the cause, ining mem-
brane, etc

Simple umlocular cysts are relatively common, but they
rarely reach sufficient size to cause symptoms When they do,
the chinical mamiestations are similar to those of other be-
nign tumors of the Iiner Therefore, the decision as to their
management must be made at the time of operation simnce the
diagnosis 1s rarely made before surgicalinters ention

Of 38 patients w ho had simple umlocular cy sts of the I er,
11 were operated on because of clinical manifestations
thought to be caused by the hepatic tumor, a twelfth patient
had >y mptoms produced by the cyst but died before surgical
treatment could be mstituted Hepatic cysts were found 1n
the remaming 26 patients during operation for some other
condition

The cysts are occastonally quite large and should be ex-
cised 1f this can be done safely, but partial excision and obht-
eration of the cavity by suture or paching seem to gne sat-
1sfactory results

Complications of solitary cysts mclude
taneous hemorrha
tobe on a pedicle

117 Polyevstie discase of surgical stgmficance —Tw enty -
ume patsents with poly ey stic disease of the Iner were stud-

perforation, spon-
ge, miection or torsion, 1f the cy st happens
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1ed, 23 bemg explored because of symptoms and 6 encoun
tered mcidentally during laparotomy Ten had associated
polycystic disease of the kidney and 1 had cystic involvement
of the spleen The disease generally becomes mamifest m
adults, has a long benign course and requires only sympto
matic treatment, except 1 an occasional case in which the
contents of large cysts may be asprated to reduce the weight
of retamed flud Associated polycystic disease of the hidney
appears to carry a greater threat to the health and hife of the
patient than does polycystic disease of the liver

V' Trawmatic cysts—Traumatic hepatic cysts are rare,
only 5 cases were encountered They usually follow rather
severe abdominal trauma, and symptoms may be delayed for
several months after injury Clinical manifestations nclude
abdominal pain, freuently referred to the shoulder, a tumor
that 1s usually palpable and, less frequently, jaundice The
cyst 1s located 1n the right Iobe of the Iiver 1n most instances
and 1ts contents may be blood, bile or pus If the cyst has
perforated, free bile may be found in the peritoneal cavity
Adequate surgical drainage appears to give excellent results

VI Multilocnlar  cvstadenomas —These  rare  tumors
should be distingmished from cholangiectasia and localized
zones of polycystic disease Clinical and laboratory features
are similar to those of other benign hiver tumors Patholog
1cally, these lesions are solitary multilocular cysts with a
prohiferating type of epithelium, some have papillary pro-
jections resembling those seen in ovarian and pancreatic
cystadenomas Because the cysts are neoplastic and tend to
recur, they should be carefully excised They may be enu
cleated 1if they are well encapsulated, but 1f their true nature
1s suspected they should be excised with a rim of normal
hepatic tissue

Five patients with bemign multilocular cystadenomas were
observed Two had recurrent tumots that had been excised
previously Two of the cysts were enucleated, 2 were excised
with a rim of normal hepatic tissue, and 1 was partially ex
cised, the rest of the cavity bemng packed There were 10
operative deaths Of the 4 patients on whom follow-up stud
1es were avatlable 2 were known to be alive and had had no
recurrence 20 and 34 years, respectively, after operation A
3d was alive but was having symptoms that may have been
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due to recurrence of the tumor 8 years after operation The
4th was hnown to be alive and active, but with hepatotneg-
aly, 17 years after the tumor was first excised elsewhere and
3y ears after it was partially exased for the third time

Primary Carcinoma of Liver Clinicopathologic Study of
108 Cases 1s reported by Richard A MacDonald! (Boston
City Hosp) These cases were found at 23,114 autopstes, an
madence of 047% In the 72 cases reviewed clincally, the
following types of cirrhosis were present fatty nutritional
arrhosts 21, healed acute yellow atrophy, 20, hemochroma-
tosis, 6, undetermined type, 4, and biliary cirrhosis, 4 In 17,
there was no underlying crrhoms The chief complant of
41 patients was pain or abdominal discomfort of 13 weak-
ness or weight loss and of 11, abdominal and leg swelling of
recent onset and rapid development The clinical course was
generally short the longest period of continuing symptoms
was2¥ years

One patient With Iner cell carcinoma had recurrent ept
sodes of marked hypoglycema Jaundice was present in 37
patients and usually became more severe during hospitahza-
tion Two thirds of the patients showed some ascites at au-
topsy A large liver was found in 42% of patients and was
well correlated with findings at autopsy An enlarged spleen
was found 1n only 3 patients Fever occurred mn 57%, with
d-uly elevations in the afternoon

The hospital course before death was less than 4 weeks 1in
most patients Correct diagnosis was made clinically 1n less
than 20% The most helpful laboratory determmations were
serum tcteric index, urine bile test, serum bromsulfalemn re-
tention, prothrombin time, serum albumin globulin ratio and
serum alkahine phosphatase

The present conservative therapy of liver carcinoma offers
1 hopeless prognosis but no specific form of therapy can be
advocated Radiation was not used as a form of therapy, and
m patients who had laparotomy, no attempt at defimtive
surgery was made Postoperative survival of up to 9 years
hns been reported, but most patients have died mn less than 5

» [Unfortunately carcinoma of the hiver usually imolves both

the left
and night lobes making resection smpractical Howen er, there 1s an occa
sional case in which the lesion 1s limited to one lobe, Under these circum

(1) AMA Arch Int, Med. 99 266279 February 1957
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v
stances resection 1s justified, since no other method of therapy 1s effectine

New Suture Method for Liver Resection that was used
successfully 1in 2 cases of hepatocellular carcinoma and 1 of
liver adenoma 1s presented by John R. Robinson and Harvey
R Butcher, Jr 2 (Washington Univ ).

Merrop —The needle 1s formed by bending a no 16 silver wire 20
. long upon itself so that an open narrow loop 1s formed that acts
as the needle point (Fig. 62, 4). The looped end of the wire 1s passed

Line for excision
of tumor «

Wire
needle’

=

=7

Fig 62 —Laver suture technic (Courtesy of Robmson, J R, and Butcher, H R,
Jr Surgery 40 391 396, August, 1956 )

through the parenchyma near one margm, 1-2 cm pro“mal to the
proposed line of resection A full length of a no 2 chromacized catgut
suture 1s then passed through the “eye” of the loop of wire and thﬁ
wire 15 withdrawn, so that a loop of catgut suture 1s brought throug!

the Iiner (B and C) One end of the suture 1s passed through this
loop, the wire “needle” 1s removed from 1t, and the ends of the suture
are drawn taut, allowing the interlocking junction of the suture to bg
pulled half the length of the needle tract (C). Tenston 15 maintaine!

on the previously placed suture while these steps are repeated every
2-3 em until the portion of the lrver to be resected has been com-

(2) Surgery 40 391 396, August, 1956
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pletely encompassed (D-G). Transection of the Iver parenchyma out-
fined by the hemostatic suture is performed about 1 em. adjacent to
it. Hemostasis is completed by hgating the few small arteries which
may continue to bleed from the cut surface. .

The method is good because (1) the long,. blunt-ppmted,
flexible, bent wire passes easily through thlck. portions of
fiver parenchyma and does not puncture hepatic vessels' or
large bile ducts (Fig. 63); (2) there is less danger of tearing
the liver on tightening the suture, because the shearing
force is more equally distributed about the circumference of
the encompassed parenchyma than when interrupted mat-

= Advants ge
ERT
needle #

Fy 63 —(Courtesy of Robwnsen, I R, and Butcher, H R., Jr Surgery 40 391.
396, August, 1956 )

tress sutures are drawn taut, (3) the stitch is simple, rapidly
placed and does not allow any portion of the liver adjacent
to the line of resection to escape enclosure and (4) the suture
encompassing a segment of liver does not slip from this
segment because it 1s continuous with that surrounding oth-
ers adjacent. The method can be used for large lacerations
of the liver,

Differential Hypothermia in Experimental Hepatic Sur-
gery: Application of This Technic to Problem in Clinical
Surgery. Attempting to devise a more widely applicable
technic for partial hepatectomy, Charles Huggins, Edwin L.
Carter and William V. McDermott? tried differentia] intra-
TG} AMA Arch Surg 74 327 332, March, 1957,
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peritoneal cooling with cold sterile saline and postoperative
antibtotic and itravenous flud therapy in dogs This pro
cedure was effective 1n preventing the gastrointestnal hem
orrhage, liver damage and death seen in normothersuc con
trol ammals when the aorta was occluded above the celiac
axas for 1 hour

Extensive hiver resections were performed after intrapen
toneal cooling during occlusion of the afferent hepatic vascu
lature obtained by occlusion of the aorta above the celiacaxis
and the portal vemn in the porta hepatis Stmmlar resections
were done with hepatic afferent occlusion n the porta
hepatis A peripherally placed shunt was used to decompress
the portal bed 1n these animals A technic using differential
hypothermia and occlusion of the hepatic artery and portal
vemn 1n the porta hepatis with a middle colic to antecubital
venous shunt was successfully tried m 1 human subject

Differentinl intraperitoneal cooling offers many advan
tages over general hypothermia in prolonging safe hepatic
crrculatory interruption Lesions discovered at laparotomy
may be resected without wound closure and reoperation un
der general hypothermia later Even when hepatic lestons
are suspected, their extent and resectability often cannot be
accurately determined preoperatively The technic using dif
ferential hy pothermia permits evaluation of resectability of
hepatic lesions without committing the patient to general
hypothermia or a staged operation

Rationale of Surgery under Hypothermia in Certain Pa
tients with Severe Hepatocellular Disease was studied by
William F Bernhard, George F Cahill, Jr, and George w
Curtis* (Boston) A lethal period of hepatic hypoxia (60
minutes) was produced 1n two groups of dogs by temporary
occlusion of the hepatic artery, portal vein, cehiac axis su
perior and inferior mesenteric arteries In group I, the period
of 1schemia was induced 1n normothermic animals and m
group II, a simular occlusion period was produced 1n hypo
thermic (77 87 8F ) ammals The standard period of hepatic
anona produced profound hypotension 1n normothermic dogs
and marked pulmonary hepatic and gastrointestinal con
gestion Mortality 1n this group was 100% Glycogen deple
T(®) Ann Surg 145 289 303 March 1957
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tion was noted quantitatively and histologically in these ani-
mals with elevation in intracellular glucose and lactate. The
hypothermic dogs of group II survived the periE)d of occlu-
sion without evidence of hepatic damage. Hepatic glycogen,
glucose and lactate concentrations were unchanged in the
limits of the experimental methods.

The clinical application of hypothermia in management of
certain surgical patients with severe hepatocellular disease
might be helpful in marked cirrhosis, portal hypertension
and esophageal varices, necessitating a decompressive shunt
operation ; to facilitate surgical control of actively bleeding
varices without enhancing hepatic damage secondary to hy-
potension, anoxia or prolonged anesthesia ; and to make feasi-
ble resection of primary or metastatic hepatic tumors in a
dry operating field during temporary hepatic vascular
occlusion.

» [The observations derived from the 2 preceding reports of well-designed
experiments may be of considerable clinical value. Some differences, how-
ever, seem to exist between man and dogs in the ability of the liver to tol- -
erate temporary petiods of ischemia. In dogs, for example, occlusion of the
aorta above the celiac axis for 1 hour usually produces death, yet in man
experience with aneury: y has d rated that this period of
aortic occlusion is well tolerated. Similarly, experience with resection of
aneurysms involving the aorta at the level of the celiac axis has shown that
Tt etTee ofabe alle s cabame win 6a 11K minetes i satisfactorily tolerated,
. *he maximum safe period of

*lonetheless, the observations

which this margin of safety

Ligation of Hepatic Duct in Treatment of Cirrhosis of
Liver (Schalm’s Operation). H. R. Bax® (Arnhem, The Neth-
erlands) observed in animal experiments that obstruction
of the bilary tract to atrophy of the corresponding part
of the fiver and to hypertrophy of that part which had
an unobstructed efferent duct. Similar observations were
made in human subjects in whom total obstruction of one of
the Jarger bile passages or a large portal branch had occurred
years before examination incidentally revealed an atrophic
hepatic lobe and a lobe showing favorable hypertrophy. In
these patients, there was nothing in the histories to sug-
gest functional disturbance. These observations suggested
ligation of the hepatic duct as a suitable surgical measure,

(5)  Arch, chir. neerl. 8:331.343, 1956.
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Among 6 patients with cirrhosts treated by ligation of the
hepatie- duct, results were promusing m 2 The other 4 pa
tients demonstrated the hazards of the operation, the posst
bility of an erroneous or mncomplete diagnosts and of an
mcorrect technical performance, notably “musplaced’ liga
tion and fatal hemorrhage
» [The author of this article concludes that * the useful effect of ligation
of the hepatic duct 1n the treatment of cirrhosts of the liver has not yet
been demonstrated with sufficient certamty’ Wth this much of the article
I am 1 complete agreement Nesther the rationale of this procedure nor
the mortaltty rate can be considered acceptable —Ed ]

Bleeding Esophageal Varices Study of Cause of Assoct
ated “Hepatic Coma ” In clinical and experimental studies
William V. McDermott, Jr, Joan Wareham and Athol G
Riddell® (Boston) found that 1n the presence of spontaneots
or surgically constructed portal systemic shunts, mtroduc
tion of blood mto the gastromtestinal tract 1s accompanted
by striking elevations in the level of peripheral blood am
moma If the elevations are sufficiently high central nervous
system symptoms appear, ranging from nuld confusion and
disorientation to deep coma Frequently, symptoms are re
versible, but the clmical syndrome may terminate fatally

In the animal experiments a significant finding was that
hyperammomiema did not parallel the “alimentary azote
m1a ’ Normal animals showed the expected rise 1 blood urea
nitrogen, but blood ammona les els remamed normal In Ech
fistula dogs, however, there was much less significant rise
i blood urez nitrogen, but consistent and striking hy-
perammonteniia

Though the clinteal studses were not as clearcut as the
animal experiments, all patients studied showed strking
elevations i peripheral blood ammoma, the degree of ele
vaton correlated reasonably well with the seventy of the
central nersyous sy stem symptoms

Studies both mn the dog and 1n man have shown that the
portal vein consistently contains a Jarge amount of ammonia
mtrogen which fluctuates with the amount of nitrogenous
material tahen into the gastromntestinal tract It appears that
the ammonia mitrogen 1s derrved from action of amino acd
oxidase and urease on ingested protemn and other nitrogenous

(6) Ann Surg 143 318 334 September 1956
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substances, these enzymes apparently are dernved from -
testinal micro-organisms Normally, this ammonia 1s syn-
thesized to urea 1n the Inver, which thus forms a protective
barrier against accumulation of toxic levels of ammonia in the
systemic arculation In spontaneous or surgically con-
structed portal systemic shunts, however, channels ewist
whereby the ammoma derived from enzy matic breahdow n of
mitrogenous material can bypass the liver and cause abnormal
elevations of ammoma nitrogen 1 the peripheral blood The
lesser degree 1n elevation of blood urea nitrogen 1n the Eck
fistula dog than 1n the normal ammal suggests that shunting
of portal blood around the hver interferes with the normal
rate of urea synthesis

The authors do not feel that ammonsa intoxication 1s the
only or predominant feature 1n all cases of “hepatic coma ”
Coma associated with ferminal hepatic decompensafion 1s a
more complicated metabolic problem

On the basis of these observations, the following program
for minagement of bleeding esophageal varices 1s suggested
Hemorrhage should be controlled to prevent accumulation
of a nitrogenous pool 1 the gastromntestinal tract, initially
by balloon tamponade and when stabilization 1s achieved,
by transfusions and direct transthoracic ligation of the vari-
ces Catharsis and enemas will ehminate the blood, the source
of absorbed ammoma By depressing the bacterial count m
the gastrommtestinal tract with antibiotics, the sources of
urease and aminoacid ouidase can be controlled Further-
more, | glutamic acid has proved a valuable adjunct to
therapy

* {1ins 15 an excellent study, providing significant and useful mformation
m the management of this grave problem —Ed ]

Splenoportography 1in Portal Hypertension: Its Value in
Selecting Operative Procedure of Choice 1s summanized by
William P Mikkelsen and Arthur C Pattison? (Unnv of
Southern Calfornta) X ray visualization of the portal ve-
nous system 1s an almost mdispensable adjunct to surgical
management of portal hypertension Splenoportography,
when properly carrted out, clearly delineates this sy stem and
avoids tedious, and sometimes hazardous, surgxéal dissec-

(7) Calforma Med 86 235251 April 1957
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tion. Moreover, extensive surgical dissection in these pa-
tients frequently does not uncover the full extent of the dis-
ease process. In many cases of portal hypertension,
splenoportography will provide the basis for selection of the
operative procedure. Certain instances of intrahepatic portal
hypertension due to cirrhosis that might be managed better
by splenorenal shunt, rather than by the generally preferred
method of direct end-to-side portacaval shunt, may be deter-
mined by this procedure. The method finds 1ts greatest ap-
plication in accurate delineation of the three major types of
extrahepatic portal hypertenston, each of which demands a
different surgical approach,

Splenoportography has been performed m the x-ray de-
partment by percutaneous splenic injectton of radiopaque
material under local anesthetic skin infiltration. Since the
authors encountered significant splenic hemorrhage early in
their experience, they now perform splenoportography 1
the operating room after the abdomen has been opened This
permits direct tamponade of the splenic puncture site after
completion of the injection.

Ligation of Esophageal Varices by Transabdominal Route
was performed by C. Stuart Welch® (Albany Med College)
in 5 men, aged 45-68, with cirrhosis of the liver and a bleed-
ing episode, using the following procedure

TECHNIC —With the Sengstaken-Blakemore tube n place, the ab-
domen 15 entered through an upper midline incision and the xiphoid
process removed. The terminal esophagus and stomach are exposed
as 1n vagectomy, repair of hatus hernia, total gastrectomy and the
Heller procedure. The left lobe of the liver is mobilized by mcision of
1ts suspensory ligament

The second step 1s mcision of the peritoneal reflection at the esoph-
agogastric junction The esophagus 15 easily 1dentified The
Sengstaken-Blakemore tube 1s kept inflated. By blunt-finger dissec
tion, the esophagus 1s encircled A variable number of preliummary
ligations of large veins at the ! ' 1 ent ~eare made

The next step 1s severance « gogastric:
draphragmatic hgaments Thes: bands ©
tissue coming off at the junction of the esophagus and stomach, from
where they pass posteriorly and laterally onto the diaphragm The
esophagus 1s freed 1n the mediastinum by blunt dissection and then
pulled down 1nto the abdomen The mflated gastric balloon greatly
facihtates this step since 1t can be grasped for downward traction

(8) New England J Med 255 677 683, Oct 11, 1956
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Turther blunt dissection posterior to the esophagogastric junction 1s
carried out unttl 8-9 cm of esophagus 1s brought nto the abdomen
When mobilization 15 adequate, 2 16 F. catheter 1s placed around the
esophagogastric junction to be used for traction The gastric balloon
15 then deflated By use of a long hemostat, the catheter surrounding
the upper part of the stomach 1s snugged up and acts as a tourmquet
This manem er decreases bleeding during esophagotomy by bloching
the upward flow of portal blood Before the esophageal balloon 1s de-
flated, the esophagus and stomach are opened longitudinally for about

Fig 64 —Midline incision of abdomen with xiphord
of Welth, € S hew England § Med 255 677 g‘sgi Dp&oc;;s’ ;;s';ﬁf‘)ed {Coutesy

9 cm The edges are grasped with a long Babeock forceps an

sewn with a running stitch 1f bleeding lgs brisk The esr?;hagg\?‘b?l-
loon then 1s deflated and withdrawn upward beyond the exposed 1n-
terior of the esophagus It 15 important to opena short distance into
the stomach since gastric varices are often present and the bleedin
area usually 1s at the esophagogastric junction Varices are casnlg
1dentified, although the pont of bleeding may not be Usually, there x)s
a reddened, swollen, berry-like area at the esophagogasmcyjunctwn
tht Jooks suspicious Ligation 1s begun cephalad as high as possible
A continuous Joching suture of 000 chromnc catgut 15 used, gomn,
through the mucosa, catclung the vems and continuing dm:.r%\arg
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over the esophagogastric junction 1nto the stomach Two or three
groups of varices are ligated Before the esophagus and stomach are
closed the rubber catheter used as a tourmquet to control bleeding
must be released and the interior mspected so no bleeding pomnt 1s
missed If the field 1s dry an ordinary sterile Levin tube 1s attached to

ey gy - o~

Fg 65—Detals of suture ! gat on of esophageal varces {(Covrte y of Welh
C 5 New England J “Med 255 677 683 Oct 11 1956)

the end of the Sengstaken Blakemore tube and drawn up by the
anesthetist

Closure of esophagus and stomach 15 made longitudmally by an
inner continuous lnyer of 000 chromic catgut and a second layer 0
interrupted 000 sik sutures with an occasional third layer when
needed The suture line can be remforced by means of the
esophagogastric d aphragmatic ligaments which are covered with
peritoneum or the omentum can be brought up A Heinehe
\likulicz closure of the esophigogastric mncision which widens the
junction by closing the longitudinal wound transverselv 1s probably
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not necessry since the 2 patients who survived had no serious dys-
phngin mterfering with thetr alimentation One patient experienced
~ short period of mild dysphagin From a long term point of view,
the Hemehe Mikulicz procedure could have disadvantages because it
encourages gastric reflux and esophagitis The abdonunal w ound
should be closed with stay sutures Figures 63 and 65 demonstrate the
essentials of the operative technic

Bleeding 1n all patients was successfully controlled, as evi-
denced by gastric aspiration, the clinical course m the post-
operatnye period and by autopsy on the 3 patients who died
These 3 patients were poor rishs because of the status of their
Iiver disease and lateness of surgery

Patients whose liver functton 1s fairly good are favorable
candidates for Iigation The earlier operation 1s decided on
and undertaken, the better the chance of survival

Results of Portacaval Shunts in Treatment of Portal Hy-
pertension Hemorrhage from esophageal varices 1s serious,
and mortality reaches 50 709% No method for treating pa-
tients while they are actually bleeding has been entirely sat-
1sfactory Prevention of hemorrhage 1s the best approach,
and portacaval shunt performed when the patient’s physi-
cal condition 1s optimal 1s the best surgical procedure avail
able C Stuart Welchand A G Ramos® (Albany Med Col-
lege) review results m 40 consecutne patients who had a
total of 41 shunts during 7 years Esophageal varices were
proved climically 1n 29 patients (73%) Portal hypertension
was proved 1 all by chinical studies and actual measure-
ments of pressure at surgery Three patients had never bled,
but splenorenal shunt was performed at splenectomy for se-
vere hy persplenism

Indications for surgery n patients with portal hyperten-
ston are history of previous hemorrhage and evidence that
bleeding has occurred from esophageal varices Occasion-
ally, esophigoscopy and \-ray s cannot demonstrate the vari-
ces If the hemorrhage can be stopped by gastroesophageal
balloon tamponade, bleeding 1s probably from varices, espe
caally if iver cirrhosis 1s present and no other gastromtestinal
lesion can be found

Patients who survive a severe hemorrhage should be pro-
tected against another if the risk of electiv e surgery 1s not too

{9} Surgery 41 "56.768 \av 1957
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great Serum albumin should be 3 Gm /100 ml or more and
bromsulfalein dye retention below 30% Marked jaundice
1s a serious contraindication since 1t implies severe ntrahe
patic disease Persistent elevation of serum bilirubin above
3 mg /100 ml, prothrombin time prolonged more than 5
seconds and persistent ascites are other contramndications to
shunt surgery

Bed rest 1s imperative preoperatively Ascites should be
relieved A general diet or one high 1n carbohydrate 1s most
palatable Sodium should be restricted if ascites 1s marked
but 1f such a diet 1s unpalatable to the patient, 1t should be
made more liberal Blood transfusions are usually necessary
but must be given with caution and not quite to normal
levels If serum albumin 1s low and hemoglobmn adequate,
plasma may induce an optimum physiologic state faster than
feeding alone Prolonged use of serum alburmn or plasma
for treatment of ascites 1s worthless, since ascites will disap
pear only 1f liver function improves Vitamin K 1s usually
necessary, and vitamms B and C have been used empirt-
cally Intravenous 10% dextrose, 1,000 cc daily, may help
A preoperative intravenous pyelogram determmes bidney
function Adequate function of the right kidney 18 important
if use of the left renal ven for the shunt 1s contemplated

A splenorenal shunt should probably be planned for all
patients with extrahepatic portal obstruction, since the por-
tal vein 1s often obliterated or otherwise useless For mtra
hepatic block, there 1s a choice of splenorenal or portacaval
shunt Direct portacaval shunt 1s mechanically superior t0
splenorenal anastomosss It 1s larger, less likely to become
angulated, more easily performed and better prevents
bleeding

The mortality rate for operation was 15% among all 40
patients, but only 10% among the 20 operated on most r¢
cently Bleeding recurred in 20%, mostly 1n patients who had
splenorenal shunts Only 1 patient with a portacaval shunt
had postaperative hemorrhage The survival rate for all pa-
tients was 58% Of 11 patients who died 1 or more years after
surgery, 6 died of hepatic failure Four had had portacaval
and 2 splenorenal shunts Three deaths were directly or 1
directly due to hemorrhage Of 6 patients examined post
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mortem, 11l had a thrombosed splenorenal shunt, though
hemorrhage was not the cause of death n each If greater
benefit 1 to be obtamed from portacaval shunt, perhaps 1t
should be performed n selected patients before they have
bled

Portacaval Anastomosts is discussed by R Milnes Walker!
(Umiv of Bristol) To present hemorrhage from esophageal
varices 10 patients 1 w hom the operation 1s feasible, an end
to side portacaval anastomosis 1s most effective By careful
selection of patients, the operatnve risk 1s small, among the
author’s 56 patients, there were 3 deaths The results are
most satisfactory unless some disease ciuses progressive de
terioration of liver function The most serious drawback of
the operation 1s the neuropathy which may result from a
large portal systemic shunt Symptoms, usually transient
dev elop 1n about 20%, but are rare 1n those whose hver func
tion 1s normal

In a follow up extending to 69 months 2 patients who
had previously had splenectomy had recurrence of hemor
rhage but after operation on their varices they returned to
their occupations There was no recurrence of hemorrhage
from varices in the 50 survivors who had not had a previous
operation mmvolving the portal venous system, but 4 later
died 1 of hemochromatosis 2 of cirrhosis and 1 of unrelated
disease Of the other 46 35 have no symptoms and are lead
mg normal Iives and 7 have been operated on too recently
to be bach at their occuptions

Emergency Portacaval Shunt Major hemorrhage from
esophageal varices 1s a prime medical emergency Loss of
blood endangers the life of the cirrhotic patient directly bv
exsangumation and mdirectly by precipitating hepatic fail
ure Nachlas and associates tound hemorrhage as the pre
cipitating or causative factor in 84 of 88 deaths in cirrhotic
patients The imtial hemorrhage 1tself was associated with 2
60% mortahty

Ward D OSullnan and Mary Ann Pavne? (Cornell
Unn ) subjected 9 pattents to emergency portacaval shunts
In exch nstance, temporary hemostasis had been achiesed

(},) Lancet 15759 Jan 17 1957
() Surg Gynec $°Obet 107 668 676 June 1956

ra
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by use of the Sengstaken Blakemore balloon Ascites was
present 1n 7 patients, jaundice mn 6 Before surgery, 6 pa
tients were m coma Surgical mortality was 33%, 1 pattent
died of hepatic renal failure, 1 of hepatic failure and hepatic
vein obstruction and 1 of unrelenting hemorrhage with a
thrombosed portacayal anastomosis Of 6 who survived op
eration, 3 subsequently died Homologous serum jaundice
probably played a major role in 2 deaths The third patient
died of hepatic failure, 41 months after the portacaval shunt
There were no esophageal hemorrhages mn those who sur
vived With no surgical treatment or a limted surgical
procedure, a higher survival rate seems unhhkely The au
thors believe that portacaval shunt should be considered as
an emergency measure for control of esophageal hemorrhage
» [Portacaval shunt appears to be the most efficacious method of prevent
g recurrent bleeding from the esophageal varices which are secondary to
cirrhosis of the liver However 1ts use as an emergency measure to control
bleeding must be questioned —Ed |

Injuries of Spleen Report of 102 Pattents and Review of
Literature 1s presented by John H Terry, Milton M Self
and John M Howard?® (Baylor Unn ) Among general ad
missions to hospitals the mecidence of splenic rupture 1s refa
tively low, a little over 0 165, but 1t 1s 30-48% 1n patients & 1th
abdominal mjuries This reflects the frequency of blunt
trauma especially in automobile accidents

Most patients with splenic rupture have a history of blunt
or penetrating mjury to the chest or abdomen In crvilan
populations blunt trauma predominates Of 102 patients w 1th
ruptured spleens treated during 1946 55 49 had penetriting
and 53 blunt injuries Associated injuries to other organs
were present i 72% Thoracic njurtes, fractures and mtra
cramal njuries were often associated The most common
penetrating injury was that of the gastromtestimal tract Of
pattents who reached the hospital alnve, the mortality was
249 both 1n those with blunt and those with penetrating 1t
juries About one third of patients died preoperatn ely, chiefly
of intracramal ijuries secondary to blunt trauma Of the
total deaths (25 patients), 48% were due directly to hemor
rhage, 2890 to intracramal mjury and 12% to post traumatic
renal insufficiency  Vortahity rates were directly propor-

() Surgery 40 615639 September 1956
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tional to the number of organs injured If the spleen alone
were myured, the mortality rate was only 10%

Tu those with penetrating mjuries, bullet wounds were the
commonest and resulted 1n the hughest mortahty rate, 44%
Of 21 patients with stab wounds, none died In 53 patients
with blunt injuries, automobile accidents were the cause m
34 and mortahty was 26% Of 91 patients with immediate
rupture, 25 died Of 11 with delay ed rupture, none died

After splenectomy for immediate rupture, the mortahty
from penetrating mnjuries was higher than that from blunt
trauma, because of the higher meadence of associated imjuries
n patients with the former The anatomic type of splemc
mjury was not well correlated with mortality Multiple and
stellate fractures and fragmentation of the spleen resulted m
higher mortality rates Hilar mjurnes bore only a 129 mor
tality rate

Three fourths of patients who had delayed hemorrhage
bled within 2 wecks of the imtial injury Patients with sus-
pected splenic contusion should be warned of this possibility
Improvements 1n therapy during this 10-year period have
resulted from better blood bank facilities and tmprov ed emer-
gency care by resident surgeons Further progress depends
on 1mprovement of technics for control of mntra abdomnnl
hemorrhage

THE BILIARY TRACT

Visualization of Gallbladder and Bile Ducts Following
Trauma: Results of Study with Intravenous Cholografin®
arereported by Robert § Sparkmanand C Richard Jermgan®
(Umiv of Texas) with reference to studies by Howard (1954),
who concluded that visuahization of the gallbladder was usu-
ally unsuccessful after mjuries to any part of the body Gall-
bladder visualization was accomphshed by Howard 1 only
3 of 21 patients with mild to severe trauma, during the weel.
after mjury The authors attempted to duplicate the condi-

tions of Howard’s experiment but substituted mtras enous
¢4) Surgery 41 595-604 \pnl 1957
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Cholografin® for 4 oral cholecystographic agents he used

Single tests were performed on 26 patients at an average
of 2 days after mjury, 7 had penetrating wounds of the ab
domen and 3 penetrating thoracoabdommal wounds Except
for 2 patients with burns, all underwent some operation be
fore cholecystography was performed Tailure of gallbladder
visualization was encountered mn only 2 mstances (Case 1—
automobile collision, contusion of right upper abdomen
fractured night 12th nb, laparotomy, study performed 36
hours after injury, Case 2—stab wound of abdomen, lacera
tion of liver, hypotension , laparotomy , suture of hver, study
performed 1 day after injury) In general, bile duct visual
zation was less satisfactory than that of the gallbladder and
was good or excellent m only 6 patients, failure of visuali
zation was notedin 5

These studies indicate that the gallbladder 1s capable of
recerving fresh hepatic bile after trauma This disproves one
explanation suggested by Howard to account for his failure
to visualize the gallbladder Beyond this, present findings
do not contradict or confirm Howard’s results because an 1n
travenous cholecystographic agent was used exclusively,
while he used oral agents

Visualization of hepatic ducts and the choledochus occurs
more slowly and less clearly after trauma than in otherwise
healthy subjects Since the patients studied showed no eVl
dence of airculatory abnormalty, this finding 1s compatible
with some degree of impairment of hepatic function second
ary to mnjury, operation, anesthesia or a combmation of these
factors

Gallstones 1n Children Report of Four Cases seen from
1952 to 1955 the only ones on record at Milwaukee Chul
dren’s Hospital 1s presented by Donald P Babbitt® Gall
stones were discovered 1n 2 children on < rays made for
other reasons All 4 patients had caleific shadows 1n the gall
bladder region on plan films 3 had nonvisualization of the
gallbladder with repeat double dose exammation Calcificd
tion of the stones indicates that cystic duct obstruction prob
ably had been present before the calculi were recognized

(5) AMA J Dis Chnld 9258 July 1956
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The youngest chuld had calaified gallstones at age 23 months
The others were aged 12, 12 and 13, respectively Three pa-
tients were girls

Of 2 patients with jaundice, 2 had famihal spherocytic
anemia and 1 Laennec’s cirrhosis The other 2 had no hema-
tologic or Iy er abnormality, although 1 had no specific tests
for hemolytic anemia Liver biopsy was done only on the pa-
tient with Laennec’s cirrhosis Cholecystectomy was per-
formed on 3 patients In the patient with spherocy tic anemia,
splenectomy was done, and the gallbladder was found to be
thin-walled, soft and pliable, containing several small, mullet-
seed sized soft stones It was thought Iikely the stones would
pass, hence, the gallbladder was not remov ed

Cholehthiasis in chuldhood 1s rare, but in patients with un-
explained abdominal pain or jaundice, 1t should not be for
gotten 1 differential diagnosis, particularly since accurate
diagnosis by cholecystography 1s simple and surgical re
sults are excellent Presence of jaundice 1s far more com-
monly due to hepatocellular disease in children, but the pos-
sibility of cholecystitis, with or without cholelithiasis, should
be kept in mind Cholecystic disease 1s a complication of
more than 50% of patients with hemolytic jaundice It does
not follow that patients with cholecystic disease have a high
madence of hemolytic disease In one report, 40 patients
under age 25 had cholecystic disease, but only 2 (5%) had
hemaoly tic disease

Acalculous Gallbladder The surgeon confronted with a
nonacutely inflimed galibladder without stones at an opera
tion undertaken for presumed biliary tract disease has a dif-
ficult decision Evaluating 121 patients subjected to chole-
cystectomy whose gallbladders were not acutely inflamed
and (id not contain stones, Frank Glenn and Henry Manmn,
Jr¢(New York Hosp ) found that a good result was attamned
m 659, some 1mprovement 1 11% and no improvement in
24% Among 135 cases, there were 22 (16 3%) serious post-
operative complications, followed by 3 deaths However, the
surgeon m1y anticipate that an occasional patient whose
gallbladder 1s left unmolested will continue to have symp-

(6) Aon Surg 144 670630 October, 1956
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toms and that later gallstones may be shown by cholecy stog
raphy Careful pathologic review showed that gallbladders
from 65% of the patients w ho were relieved of sy mptoms after
cholecystectomy were so similar to those from persons with
persistent symptoms that the actual role of cholecystectomy
1n chinical 1mprovement 1s questionable

More careful evaluation of x ray examinations of the bihary
tract will probably reduce the number of patients who when
operated on will unexpectedly be found not to have stones
For further evaluation, biliary dramage should be done Cho
lesterol crystals in the collected specimen are strong evidence
for calculous disease, whereas their absence should mduce
caution regarding diagnosis of chronic cholecystitis

Sometimes 1t 1s difficult to decide whether the gallbladder
1s normal Small stones may not be palpable particularly sf
the gallbladder 1s not empty of bile Occastonally small stones
can be palpated in the ampulla only after careful emptyng
by compression Likewise a small stone may sometimes be
palpated 1n the cystic duct although none are evident 1n the
gallbladder The thickened wall of cholesterosis or straw
berry gallbladder may be mndistingtushable from the normal
1 aInrge or obese patient
> (It would have been desirable to melude mn ths study a control sertes of
patients 1n whom th
error in diagnosis
that careful patholc
were relieved of symptoms after cholecy stectomy revealed them to ve ov
simular to those removed from mdividuals who had a persistence of symp
toms that one may well qgesuon the actual role of cholecystectomy 1 the

chmeal improvement —Ed ]

Clhinical Study of 1,060 Patients writh Acute Cholecystitis
1s presented by Walter F Becher Joseph L Powell and
Robert J Turner” (Lowsiana State Univ ) This study gro1p
included 205 males and 855 females aged 6 92 Patients over
60 comprised 28 19 of the group and 721% of the deaths
About 56% of the patients had had symptoms of acute chole
cystitis for 48 hours or less before hospitalization In 25%
there was no past history suggesting bihary tract disease
Cholelithiasis was present 1n 88 1% of the patients treated by
surgery and choledocholithiasis 1n 86% Of the 679 patients
having laparotomy 65 (9 3%) had a perforated gallbladder
No surgery was done 1n 36% of the patients cholecystostomy
TT(7) Surg Gynec & Obst 104 491496 Apnl 1957
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was done m 8 165, cholecystectomy n 41% and cholecystec-
tomy and choledochostomy m 13 2%

The over-all mortality was 6 4%, but nonoperative treat-
ment was 1ttended by a mortality of 55% Lrrors in diagno-
s1s contributed to more than half of the deaths The mortality
for cholecystectomy was 39% During the second half of
the period under study 308 patients had tlus operation, with
a mortahty of 199% The ligh mortality rate of 156% asso-
ciated with cholecy stostomy was not uneapected mn view of
the type of patient for whom the operation was selected In
140 patients treated by cholecystectomy and choledochos-
tomy, the mortality was7 9%

Since 20% of the operations mcluded choledochostomy and
stones were found 1n only 31 6% of the ducts explored, and
since the addition of common duct exploration doubled the
risk of operation, 1t 1s suggested that i certam patients with
acute cholecystitis, the less urgent indications for perform-
g choledochostomy should be disregarded

Common Duct Exploration 1n Acute Cholecystitis 15 dis-
cussed by Frank Glenn and George Johnson, Jr® (New York
Hosp -Cornell Med Center) In acute cholecystitis, a specific
mndication for choledochotomy 1s required and the procedure
must not be undertaken haphazardly Jaundice alone 1s not
necessarily an adequate indication However, in patients who
have had repeated attachs of jaundice, progressive jaundice
or a markedly elevated bilirubin level, the common duct
should be explored Exploration also should be performed 1f
the following conditions are present (1) a stone or stones
palpated within the ductal system, (2) distention of the
common duct, (3) edemn about the head of the pancreas (if
present with any other indication for exploration) and ex-
tensne mduration of the pancreas, and (4) small stones 1n
the galibladder or cy stic duct

Palpation of stones and evaluation of induration or dilata-
tion of the common duct and cystic duct may be difficult be-
cause of edema and thickening of surrounding tissues If there
18 any question 1 the surgeon’s mind regarding evaluation
of the cystic or common duct, these structures should be
exposed

(8) Surg Gynec. & Obst 104 150 199 February 1957
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Choledochotomy carries an increased postoperatrye mor
bidity 18% of the authors’ patients had postoperative com
pheations Incresing the period of anesthesia and the further
dissection of inflamed tissues required n performmg chole
dochotomy 1dd to the number of complications There wer
2 deaths 1n this series of 83 cases, a mortality of 24%

Cholecystostomy 1n Modern Surgery Cynl Costello® (St
Louws) reviewed 72 cholecystostomies performed by 55 sur
geons Most patients were critically 1ll and three fourths
were over age 60 There were more men than women Post
operitny e mortality was 30%, the gh rate reflecting the cnt
1c1l state of most patients However, 1t also appeared that 11
some 1nstances the operator’s desire to explore further than
the gallbladder may hay e mterfered with the localizing proc
esses of defense already established In other patients unust
ally long downhill courses were observed during hospitalt
zation before a decision to drain the gallbladder was reached

The commonest indication for the operation was acute cho
lecystitis The gallbladder was not removed either because
severe debility interdicted the added risk of cholecystectomy
or because techmical difficulties of cholecystectomy in the
presence of brawny nflammatory reaction were too
hazardous

In 11 patients cholecystostomy was performed as 2 lpfé
mary decompression procedure 1n carcmoma of the galibla
der or bile duct or for acute pancreatitis As an ancillary P“’Q
cedure to other operations 1t was performed on 5 Pat‘e}r\"
with satisfactory results Of 39 patients who survived Ct?
lecystostomy for acute cholecystitis, 8 (20%) subsequent’y
underw ent operation for removal of the organ Elective 1'51
moval was performed n 5 3 of them (all over age 70) fet(‘l“':_e
tng for removal of the gallbladder as an emergency proce d“ .
m attacks of recurrent acute cholecystitis Patients uft :er
gomng cholecy stostomy for acute cholecystitis should hllf“
have elective cholecystectomy if they have reasonable o
expectancy and no serious medical contramdications
operation

I)Fl.u'ther Considerations 1n Evaluation of Primary Closuré
of Common Bile Duct Following its Exploration J I

(9) Am. Surgeon 22 1079 1094 November 1956
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wood Herrington, Jr, Royce £ Dawson, Wilham H Ed-
wards and Leonard W Edwards! (Vanderbilt Unny ) com-
pared the postoperitnve courses of 180 patients in whom the
common duct was closed after exploration with those of 89
patients m whom the common duct was dramned with a [
tube or soft rubber catheter Ages were similar in the two
groups In the former group, the postoperative hospital stay
averaged 11 5 days and m the latter, 16 3 days Many patients
m whom the common duct was closed left the hospital on
the 6th to Sth postoperative day, with no greater morbidity
than patients with simple cholecystectomy m whom duct
exploration was not performed Morbidity was defimitely 1n-
creased 1n patients who had T tubes m the common duct
Whereas the usual minor postoperative comphcations were
about equal 1n the two groups, the significant postoperative
complications were somewhat greater mn the group with T
tube drammage Of the 180 patients undergoing closure of the
common duct, 7 died, 4 were elderly persons with pre
eusting cardiovascular disease Among the 89 patients mn
whom the common duct was drained, there were 9 hospital
deaths, partly due to cardiovascular disease 1 advanced age
Closure of the common duct, followng 1ts exploration, ap
pears to have decrded merit Thorough exploration of the
hepatic ducts and common bile duct, graduated dilation of
the ampullary sphuncter with up to a 7 or 8 mm Bakes di-
lator and meticulous suture of the choledochotomy incision,
msure a more physiologic draimnage of the extrabiliary ap
paratus than can be obtained with the T tube The most 1m-
portant prerequisite to closure of the common duct 1s the
establishment of complete patency of the ampulla of Vater
» [This experience indicates that prnimary closure of the common duct may
be accomplished with Jow mortality and morbidity However the authors
fail to state the respective indications for primary closure and for T tube
dramage after exploration The factors mfluencing the selection of one or
the other method may contribute more to the mortalty and morbdity
than these forms of treatment —Ed 1
Stenosts of Sphincter of Odd: Richard B Cattell, Bentley
P_' Colcock and Jerome L Pollack? (Lahey Clmic) reviewed
67 women and 33 men with stenos:s of the sphincter of Oddi
and stricture of the papilla of Vater This condition may

(1) Ann Surg 145 153 161 February 1957 -
(*) New England J Med 256 479435 Mar 7 1957
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cause repeated attacks of severe pain in the right upper quad-
rant with or without jaundice or dilatation of the common
duct. If unrecognized and not corrected at the initial opera-
tion, symptoms may persist which will require reoperation
Exploration of the common duct is incomplete unless obstruc-
tion at the ampulla of Vater is ruled out. Preoperative intra-
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Fig 66 (above) —Operative procedure g, am
pulla of Vater and sphmcter of Odds seen through
duodenotomy incision, b, sphincter divided over
groove dircctor, ¢, divided sphincter of Oddi and
opeming_of duct of Wirsung

d
{‘g 67 (right) —Lon%arg T tube m place before duodenotomy ncision lsMc:Cll_“L

Courtesy of Cattell, , et al New England J. Med 256 429435,

19573
venous cholangiography permits being forewarned of this
possibility at choledochostomy Partial obstructon of the
common duct due to stenosts of the sphincter of Oddi may
cause development of common duct stones, X
Transduodenal sphincterotomy with implantation .Of a
long-arm T tube 1n the common duct was performed in 7
patients. The lower end of the transverse limb of the tube 18
left long and brought down the common duct through the
divided sphincter into the third portion of the duodenum
(Figs. 66 and 67) A short-arm T tube was used for drain”
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age 1n a patient who had sphincterotomy Choledochostomy
with forcible dilatation of the sphincter by graduated Bakes
dilators was done 1 26 patients One patient had a chole-
dochojejunostomy , another a choledochoduodenostomy
Of 73 patients i w hom transduodenal sphincterotomy was
done, 67 had no complications, mortality was 2% Duringan
average follow-up of 1% 2 years, 81 patients had no
symptoms
Cancers of Gallbladder Revealed by Histologic Examina-
tion after Cholecystectomy for Lathiasis E Delannoy,
G Lagache, J Devambez and Y Godefroy-Vendeville?
(Lalle) report that in 5 of 17 cases of cancer of the gallblad
der, malignancy was not suspected clinically or at operation,
and diagnosis w1s made onls by microscopic exammation of
tissues removed All 5 patients had stones, and 4 had acute
cholecy stitis—in 1 accompanied by jaundice The gallbladder
was enlarged 1n the patient without acute mflammation
Four patients were women, aged 48 77, 1 was a man, aged
73 Three had had previous hepatobiliary illness, probably
due to stones, 3 13 and 537 years before appearance of cancer
In 1, the first sign was acute cholecystitis only a month be-
fore operation Pathologic diagnosis 1 4 was glandular ep1-
theltoma of a bihary type, and in 1, malpighian metaplastic
epithelioma All gallbladders showed purulent inflamma-
tion and necrosis escept 1 with neoplastic infiltration 1z a
sclerotic strom1 which macroscopically simulated chrome
hy pertropluc cholecystitis Four patients died 1-18 months
after operation, the other could not be traced
These masked cases of cholecystic cancer copstitute an
argument for cholecystectomy tustead of cholecy stostomy 1n
cholelithiasis, especially with acute cholecystitis, whenever
1t 15 techmcally possible or does not incur excessive risk to
hife The cases also indicate that careful histologic ex1mina
tion should be made of all gallbladders removed at operation
Because of the importance of cholehtluasis m cancer of the
gallbladder, the authors recommend preventne surgery for
cholecystic cancer They advise cholecy stectomy systematic-
ally m 11l cases of cholelithiasts, even those which are asy mp-
(3) Lyon chir 51 471434 \lay June 1956
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tomatic Operation 1s especially important when medical
treatment 1s ieffective or contraindicated because of the
size of the stones or because of parietal sclerosis Secondary
removal of the gallbladder should follow cholecystostomy
performed for acute cholecystitis in aged patients

> [Carcinoma of the gallbladder 1s found 1n approximately 155 of patents
undergoing cholecystectomy The mam indications for cholecystectomy are
the nonmalignant complications of calculous disease rather than the danger
of cancer as emphasized by these authors —Ed ]

Carcinoma of Extrahepatic Bile Ducts* Review of Litera
ture and Report of Six Cases Kumao Sako, Grover L Seit
zinger and Earl Garsidet (Augustana Hosp Chicago) found
564 cases of carcinoma of the extrahepatic bile ducts sate
factorily reported 1n the Iiterature To these, they added 6 of
their own The reported autopsy incidence varied from 0012
to 0458% The reported meidence in biliary tract surgery
ranged from 0 3 to 1 8% and the mcidence 1n all malignancies
found at autopsy from 2 88 to 465% Gallstones were found
to coexist i only 387% of the cases The ratio of men t0
women was about 3 to 2 Age range was 20 89 years, with
an average of 592

The principal signs and symptoms indicated biliary ob
struction Jaundice usually occurred within 4 months before
hospitalization and was progressive n 73-100% Pan prun
tus weight loss, vomiting anorexia fever, diarrhea ntusea
constipation and chills were frequently noted The presence
of a palpably enlarged liver more closely paralleled the biliary
obstruction than did gallbladder enlargement Cystologic
studies on duodenal aspirations alone, of all the laborato<y
procedures, offer pronuse of a definttrve preoperative diag
nosis

Distribution of the 570 bile duct carcinomas was as ol
lows hepatic ducts, 47, common hepatrc duct, 79, triple
junction, 137 cystic duct, 34, common bile duct, 203 and
unclassified, 70 Grossly, the tumors were found to be erther
a nodule, a papillary tumor a stricture or a diffusely nfiltrat-
ing lesion According to the authors’ classification, 369 were
differentiated adenocarcinomas 48 undifferentrated 1deno
carcimomas, 1 was a hormify g squamous cell carcimoma,

(4) Surgery 41 416 437 “arch 1957
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and 6 were nonhornifying squamous cell circinomas

The liver and regional lymph nodes were the commonest
sites of metastases Frequent mvasion of the regional nerve
plesuses was also noted

Results of surgical treatment of extrahepatic bile duct car-
cinomas have been uniformiy poor Various ty pes of external
drainages, shunts and anastomoses between the bilrary and
gastromtestinal tracts have been described Longer surynal
pertods were obtained for tumors of the junction and the
common duct with radical procedures, which consisted of
bloch resection of the mmiolved portion of the duct and re-
establishment of bihary tract contmwty In 172 patients
treated surgically the average surinnal period was 42
months

THE PANCREAS

Annular Pancreas 1s a congemtal malformation m which
a band of pancreatic tissue surrounds the duodenum, gener-
ally the second portion, above the ampulla of Vater The
presence or absence of symptoms of duodenal obstruction
depends on the degree of constriction caused by the pancre
atic ring Manv cases are unrecogmzed, being discovered
mcidentally at autopsy or at operations done for other rea-
sons The condition 1s relntively rare but undoubtedly occurs
more frequently than the statistics indicate A review to the
end of 1955 revealed 85 cases, most of them reported during
the Inst decade About 50 patients were trevted surgically and
6 were diagnosed preoperatively Federico & Christmann,
Fidel Schaposmk and Jorge H Deschamps® report an add-
tional case

Girl, 15 had had moderate internuttent epigastric pun for 6 months
which was unrelated to meals lnsted 1 few nunutes ind wAs not ac-
compamed by vonuting though there was oceasional nauser Pain
apperred 1n epicodes lasting several dwvs wath free intervals of 1-2
weehs She had lost 25 kg Appendectomn had been performed 10
months eirlier Palpation of right epigastrium and right bypochon

drium produced intence pun with discrete musculir ngdity Mlur
(5) Soc ar Buenos \ires 40 ? 228y 1936
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tomatic Operation 1s especially important when medical
treatment 1s meffective or contraindicated because of the
size of the stones or because of parietal sclerosis Secondary
removal of the gallbladder should follow cholecystostomy
performed for acute cholecy stitis in aged patients

> [Carcinoma of the gallbladder s found i approximately 1% of patients
undergomng cholecystectomy The mam mdications for cholecystectomy are
the nonmalignant complications of calculous disease rather than the danger
of cancer as emphasized by these authors —Ed ]

Carcinoma of Extrahepatic Bile Ducts* Review of Latera
ture and Report of Stx Cases Kumao Sako, Grover L Seit
zinger and Earl Garside* (Augustana Hosp, Chicago) found
564 cases of carcinoma of the extrahepatic bile ducts sate
factorily reported 1n the literature To these, they added 6 of
their own The reported autopsy mcidence varied from 0012
to 0458% The reported incrdence i biliary tract surgery
ranged from 03 to 1 8% and the mncidence m all malignancies
found at autopsy from 2 88 to 465% Gallstones were found
to coexist m only 387% of the cases The ratio of men o
women was about 3 to 2 Age range was 20 89 years, with
an average of 592

The principal signs and symptoms indicated biliary ob
struction Jaundice usually occurred within 4 months before
hospitalization and was progressive 11 73 100% Pam prurt
tus weight loss, vomiting, anorexa, fever, diarrhea, nauset
constipation and chills were frequently noted The presence
of a palpably enlarged liver more closely paralleled the bilary
obstruction than did gallbladder enlargement Cystologflc
studies on duodenal aspirations alone, of all the {aborato”y
procedures offer promise of a definrtive preoperative diag
nosis

Distribution of the 570 bile duct carcinomas was as fol
lows hepatic ducts, 47, common hepatic duct, 79 tUP]s
junction 137 cystic duct, 34, common bile duct, 203 an
unclassified 70 Grossly the tumors were found to be erther
a nodule a papillary tumor, a stricture or a diffusely mfiltrat
ing leston According to the authors’ classification, 369 were
differentiated adenocarcinomas, 48 undifferentiated adeno
carcinomas 1 was a hormfying squamous cell carcinoma

(4) Surgery 41 416 437 Alarch 1957
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and 6 were nonhormfying squamous cell carcinomas

The hver and regional 1y mph nodes were the commonest
sites of metastases I'requent mvasion of the regional nerve
plexuses was also noted

Results of surgical treatment of extrahepatic bile duct car-
cmomas h1y e been umformly poor Various ty pes of external
dramages shunts and anastomoses between the biliary and
gastromtestinl tracts have been described Longer survival
periods were obtamned for tumors of the junction and the
common duct with radical procedures, which consisted of
block resection of the molved portion of the duct and re-
estabhshment of hliary tract continmty In 172 patients
treated surgically the average surinnal period was 42
months

THE PANCREAS

Annular Pancreas is a congemtal malformation m which
a band of pancreatic tissue surrounds the duodenum, gener-
ally the second portion, above the ampulla of Vater The
presence or absence of symptoms of duodenal obstruction
depends on the degree of constriction caused by the pancre-
atic ring Man) cases are unrecogmzed, being discovered
mcidentally at autopsy or at operations done for other rea-
sons The condition 1s relatively rare but undoubtedly occurs
more frequently than the statistics indicate A review to the
end of 1955 revealed 85 cases, most of them reported during
the Inst decade About 50 patients were treated surgically and
6 were diagnosed preoperatinely Federico E Christmann,
Fidel Schaposnik and Jorge H Deschamps® report an add:
tional case

Girl 15 had had moderate internuttent epigastric pun for 6 months
which was unrelated to meals, lnsted a few minutes and was not ac
companmied by vomrting, though there w1s occisional nauser Pan
appeared 1n episodes lasting several dnys, with free intervals of 1 2
weeks She had lost 25 kg Appendectomy had been performed 10
months earlier Palpation of right epigstrium 1nd right hypochon

drium produced intense pamn with discrete muscular ngidity  Mur
(5) Soc ar Buenos Aires 40 772285 1956
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phy’s sign was defimtely present On palpation of the descendmg
spastic colon, there was moderate pain 1n the feft flnk

Serial gastroduodenal ~-rays showed a normnl duodenaf bulh,
swith a dicerticulum in the second segment which was extremely
panful to palpation

Surgical exploration through a pararectal incision revealed that
the second duodenal segment was bound with adhesions, connecting
1t with the galibladder, right angle of the colon and the greater omen
tum  After the adhesions were freed, a band about 1 em thick
(wider 1t the ends) onginnting from the pancreas was found stran
gulating the nuddle portion ot the second duodennl segment with
which the diverticular pochet was continuous The ring extended
without interruption of its continmty from the anterior surface of
the head of the pancreas around the duodenum to the posterior sur
face of the head of the pancreas The duodenal drverticulum was eut
dently the result of pressure, due to stenosis induced by the annular
pancreas The pancreatic ring was dissected and completely removed,
thus freemng the constricted duodenum which recovered its normat
appetrance during operation Cholecystectomy also was performed,
and the abdomen was closed without drainage

Histologically, the galibladder was moderately edematous with
hypersecretion and desquamation of the mucost Other tissue €
moved was normal pancreas .

Pancreatography—Indications and Observations Accord-
g to Henry Doubilet, Maswell H Poppel and John H Mul
holland® (New York Unnv ), pancreatography durng ab
domimnnl operations 1s no more difficult than operaine
cholangtography and 1s without danger It requires section~
g the sphincter of Oddi transduodenally and insertmg 3
fine plastic tube for 4-5 cm 1nto the opening of the pancreatic
duct found 1 the posterior wall of the ampulla of Vater
Dramage of the pancreatic duct 15 shown 1n Figure 66

When acnte mnflammation was absent, only the larger d
system of the pancreas was delmeated, but with early edema
finer ducts became visible and the whole pancreas was out-
lined famntly In acute mflammation, the whole pancreas was
apacified

Pancreatographic studies were of value to determine pres
ence of acute nflammation or edema, to opacify the whole
pancreas dehberately and to demonstrate dilatation of ducts,
cysts eystic dilatations and pseudocysts, patency of the matn
pancreatic duct, complete absence of 2 connection between
the mam pancreatic duct and a cyst and obstruction of the
T TAMA 163 1027 1030 Mar 23 1957

uct
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pancreatic duct by utilizing the accessory pancreatic duct.

Roentgenograms were obtained showing pseudocy st of the
pancreas, dilatation of the pancreatic duct resultmg from
partial obstruction by calcul, stenosis of the pancreatic duct

Fig 63 —Polyvinyl tube (b) passes alongside T tube (a) through lower end of
T iying tn common duct through cut sphincter of Oddi (¢) and up pancreatic duct
Bile and pancreatic juice are collected separately After 4 days, T tube 15 tied and
polyvinyl tube inserted into 1t by means of needle (snset), allowing pancreatic juice
to circulate back into duodenum In absence of T tube, plastic tube ts braught out
through cystic duct {Courtesy of Doubilet, H, ef af JANM A 163 1027 1030, Mar
23,1957 )

after splenectomy and obstruction of the duct after operation
for alarge pseudocy s

Ll -t o ributions to our knowl

trilung demonstration of
Experimental Functional Manometric and Radiographic
Exploration of Wirsung’s Canal: L. Nervous Mechanism of
Regulation of Pressure in Pancreatic Duct. P Mallet-Guy,
L Durand, R Vidil and P Mounet? attempted to discover
how manometric and radiographic technies used 1n bihary
surgery could be adapted to study of the pancreatic excre-
tory apparatus in the dog Because of the small size of the
duct, a factor of capillarity was introduced in the manometrie
studies, which was overcome by injecting air mstead of sa-
{7) Lyon clur 51 393 410, May June, 1956
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Line solution Radiographic examination yielded good de
scending pancreatography, but often interpretation of the
films was uncertain Changes of pressure less than 3 cm water
1 manometric studies were not regarded as significant Nor
mal pressure of Wirsung’s canal was variable, but fixed ar
bitrarily between 12 and 18 em water Pressures over 20 and
under 10 were regarded as abnormal Of 120 experiments
87 were satisfactory

In 5 experiments, the hypotonic effect of 025 0 50 mg atro
pine appeared constant , 1t was evident immediately and was
transient Among 5 dogs receiving Pro-banthine® mtrave
nously, pressure was definitely reduced in 3 by at least one
third, and 1n 2 of these the effect lasted 10 minutes or more
In the others hypotonic effect was less pronounced Among
13 dogs recerving 1 cc Prostigmine® intravenously, pressure
was ncreased promptly 1n 12, and increase was durable (10
minutes) in 6 In 1 experiment, a countertest with atropmne
demonstrated repeated effect of Prostigmme® Effect of
morphine 1s not so constant or definite In 4 experiments
epimephrine showed no significant effect

These pharmacodynamic experiments indicated that vago
Iytic drugs decrease and vagotomc drugs mcrease the tonus
of Wirsung’s canal and its sphincter, 1 e, that mamtenant®
tonus depends on vagal innervation In further experiments
low vagotomy produced a hypotonic effect on the gallblad
der and pancreas, but results did not agree m some exper!
ments, apparently due to anomalies of nerve distribution
Experiments attempting to determne effect on pressure I
‘Wirsung’s canal of sympathetic stimulation were beset with
difficulties that tended to falsify results Apparently, how
ever, the sympathetic nerves have a hypotomc effect on the
excretory system of the pancreas and in 50% of the exper!
ments definite reduction m pressure was registered This
was more often obtained by excttation of the left sympathetic
(65%), and reductions 1n pressure were also more marke
and prolonged than 1n similr ekperiments on the right side

Climcal Studies of Natural History of Acute Pancreatitts
are reported by Van G Kaden and John M Howard® (Bay:
lor Unnv ) 1 a follow-up of 100 consecutive patients treated
TT(®) AMNA Arch Surg 73 269271 August 1956
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for acute pancreatitis durmg 1949-54 Diagnosis was based
mamly on the chaical syndrome and an clevated serum amy-
lase concentration In a few, diagnosis was made at laparot-
omy Patients were treated for the primary acute iliness on
a conservatine nonoperative regmmen, ischarged and often
lost until they returned with a second attach or until the
follow -up program was des eloped

Pancreatitis 1s a recurrent discase Of the 100 patients
without defimtive therapy followed, 39 had recurrences of
acute attachs Two patterns were discernible that of patients
with stones m the gallbladder or common duct, and that of
patients without demonstrable biliary tract disease Acute
attacks tended to recur in both groups 1f patients were un-
treated Average age at onset in both groups was the 5th dec-
ade Seventy-five per cent of the 36 patients with galistones
were women, 1 the nongallstone group, the sex ratio was
1 1 In the latter group, the incidence of chronic alcoholism
was 37% Late sequelae were different 1n the two syndromes
Of patients with normal galibladders, 16 and 8%, respectively,
had pancreatic calaification and pseudocyst formation In no
patient with gallstones did a pseudocyst develop, and the
only patient m whom a calmfication developed was an
alcoholic

Of patients with galistones, 30 had cholecystectomy and
choledochostom) A patient with one previous attack of pan-
creatitis had an attack of pain 3 months after cholecystec-
tomy , serum amylase was normal The patient has remamed
asymptomatic for the enswing 4 years Thus, only 3% of pa-
tients who had galibladder surgery for gallbladder disease
had recurrences However, of 9 patients without gallbladder
disease who had cholecystectomy and choledochostomy, 3
had recurrences This approximates the natural incidence ot
recurrence Definttive gallstone surgery appears to interrupt
the course of associated pancreatitss, 1f galibladder disease s
present Removal of the normal gallbladder does not appear
tonfluence the incidence of recurrence

On the basis of the natural course of the disease therapy
consists of initial nonoperative treatment Thereafter, chole-
cystograms are performed until the gallbladder 1s visualized
or until nonvisualization persists for at least a month after
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the acute attach Cholecystectomy and choledochostomy are
recommended only for patients with gallstones

Survey of Experiences with 300 Clinical and 108 Autopsy
Cases of Acute Pancreatitis 1s presented by Ram A Joshy,
J G Probstem and Herman T Blumenthal® (St Lous)
who distingush the following types of acute pancreatitis
transient, characterized by transient elevation of serum di
astase values and complete recovery without complications,
secondary, due to extension of an inflammatory process from
another site fulminating, or acute hemorrhagic, accompa
med by marked shock and termmating fatally, termmal
characterized by a mild form of acute interstitial pancreatic
mflammation and small foer of fat necrosis discovered mcs
dentally at autopsy, with death usually due to cardio or
cerebrovascular disease

No single etiologic factor can ewplain all cases of acute
pancreatitis About 8-109% appear to develop on a “common
channel” basis, 10% on an infectious basis and about 109 on
a toxic, metabolic or traumatic basis Chrome galibladder
disease with lithiasis does not appear to have an mereased
frequency n acute pancreatitts In almost two thirds of the
patients the etiology 1s unknown

Abdominal pamn was present 1n aimost all patients, but ab
dominal nigidity occurred only mn 1 of every 6 Feuver, 100
104 F, occurred 1n about half the patients, yomiting m 2
third jaundice 1 a fifth and common duct obstruction 12
about 8%

Treatment of choice, particularly in transtent and fulmu
nating pancreatitis 1s conseryative and supportne The com
mon channel type and those ty pes of mfectious pancreatitts
secondary to a perforated viscus should be treated surgcally

The authors suggest that chronic relapsing panC"eat‘t‘;
with stone formation 1s a separate entity, with etiology an
pathogenests unrelated to acute pancreatitts

Relapsing Pancreatitis Secondary to Choledochohthmslsf
John M Howard and George L Jordan Jr,! in a review 0
about 200 patients with acute pancreatitis, found that at
least 40% had more than one attack Four repeatedly had

€9) Am_Surgeon 73 3442 January 1957
(1) AMA Arch Surg 73 960 964 December 1926
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classie attacks until a common duct stone was tdentified and
removed Nonc of these patients was alcohohic, only 1 patient,
on one admission, had symptoms suggestne of partial ob-
struction of the common duct Lach patient was treated by
cholecy stectomy and choledochotomy There were no post-
operative compheations All were asymptomatic up to 18-36
montlis after surgery

Trom the literature, mformation was obtamed on 29 pa-
tients with relipsing pancreatitis and common duct stones
who were followed 18 or more months after treatment With
the mclusion of the authors 4 patients, data were available
on 33 Surgery for common duct stones resulted 1n complete
rehef from symptoms mn 27 (82%), partial relief in 4 (129%)
and no smprovement in 2 If these data represent an accurate
sampling, the results obtamed are superior to those reported
after treatment of patients without common duct stones

A common duct stone may be a definite etiologie factor
1 producing recurrent attachs of pancreatitis When bilary
calcult are present with pancreatitis, a thorough exploration
of the common duct 1s indicated at an electn e peniod

Significance of Pancreatic Calcificatton Maurice L Kel-
ley, Jr, Lucy F Squire, Lyman C Boynton and Victor W
Logan® {Univ of Rochester) present data on 31 patients
with \-ray evidence of pancreatic calafication, which was
confirmed by autopsy i 6 Abdominal pamn, representing
attachs of pancreatitis, was present 1n 17 This group had the
highest meidence of pancreatic dysfunction, as indicated by
diabetes mellitus, steatorrhea and impaired absorption of
vitamm A Of the other 14 patients, 6 had mmor abdominal
symptoms, possibly related to pancreatitis, and 4 had no gas
tromtestinal complaints In 4, the pancreatic element of pamn
could not be clearly evaluated because of coeusting gall-
bladder disease or peptic ulcer

The degree and extent of calafic deposits 1n the pancreas
were related to the degree of pancreatic dy sfunction, but not
to the seventy of abdominal distress Serum amylase deter-
minations were of Iittle help 1n indicating pancreatic disease,
probabhy because of destruction of so much of the acinar t);-’
sue of the gland A decrease in frequency and sev erity of

)" New York T Med 57 721730 Feb 15 1957
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abdomunal pamn occurred 1n a number of pattents after the
appearance of calcification, reflecting a “burning out” of
the mflammatory process

Patients who had surgery benefited from bihary tract de
compression and cholecystectomy, splanchnicectomy and
pancreatolithotomy

The major complications encountered were diabetes mel
litus, steatorrhea gastromntestinal hemorrhage, peptic ulcer
tuberculosis and inflammatory mass mn the head of the
pancreas

There were 6 deaths Two were due to tuberculosis 2 to
massive hemorrhage, 1 to hepatic coma and 1 to subdi
phragmatic abscess after cholecystectomy

Caleification of the pancreas 1s significant only when 1t
causes pain or 1s accompanied by pancreatic msufficiency

Pancreatic Function Studies before and after Thoracolum
bar Sympathectomy and Splanchnicectomy for Chronic Re
lapsing Pancreatitis Robert B Pfeffer and J William Hun
ton® (New York Univ ) treated 5 consecuttve patients by tho
racolumbar sympathectomy and splanchnicectomy 2 bilater
al and 3 unilateral for relief of intractable abdominal pam
from chronie relapsing pancreatitis Four patients were ex
amined preoperatively by the secretin-duodenal dramage test
and values for volume, bicarbonate concentration and amy!
ase produced were 1n the diagnostic range of chronic pan
creatitts, confirming the clinical impression All had the
secretin duodenal drainage test postoperatively

All 5 patients are clinically well after an average postop
erative follow up of 3 years None has any abdominal pain
similar to that present before operation There 1s no x ray
evidence of development of pancreaticolithiasis and none has
pseudocyst formation The secretin duodenal dramage test
was performed an average of 2 years 2 months postopera
tively 1n 4 patients and 4 years after surgery n 1 In 3 there
was diminution of exocrine function of the pancreas i re
sponse to the hormone secretin, 1 was about the same, and
only 1 had improvement i evocrme pancreatic functiot
after unilateral sy mpathectomy, splinchnicectomy and celrac
ganglionectomy

» [Splanchmcectomy relieves the pain of chronic pancreatitis in some pa
(3)  Surgery 40 311319 August 1956
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tients for varymg periods but there 1s no evidence that 1t has any direct
or beneficial influence on the disense process —Ed |

Techntc of Surgery of Oddv's Sphincter 1s described by
Marcel Rous and R Rettorit (Pans) as the treatment of
choice for sclerous odditts and as useful 1n certain cases of
chironic panereatitis with retention

Treunic—After 4 reverse L inasion 1s made, careful explora-
tion 15 carried out to deternine the state of the Iiver, hepatic pedicle
and duodenopinereatic bloch, The operitive techme differs shghtly
according to whether the indication for sphincterotomy 1s biliary or
pancreatic Tor the nhiary type, prehminary ridiomanometry 1s done,
by the transcyvstic route 1f the gallbladder 1s to be sacrificed 1f not,
the common bile duct 15 entered directly After a choledochl ncision
and extraction of anv stones, the duct 1s explored bv an S shaped
catheter, at the end of which 15 an olive shaped perforated sound The
catheter 1s inserted mnto the comman ile duct until the olive 135 evident
under the duodenal wall The anterior wall of the 2d duodenal segment
15 seaized with 2 Chaput forceps 1nd the duodenum cised longitudi-
nally for 3+t em Tension sutures, to be used later for fixation of the
papill, are applied to both edges of the duodenal incision and re
tractors are inserted above and below After locatton and ex-
posure of the papilla, 1t 1s sectioned as the 1st stige of the sphine-
terotomy The papilla 15 incised for about S em at its supersor pole
over the support furnished by the sound attached to the S-shaped
catheter The common sphmncter 1s thus sectioned and the com-
mon duct opened If this canal does not exist beciuse of a long
mucous spur separating the lumen of the 2 ducts at the papillar onifice,
the choledochn! terminal 15 opened directly The edges of the chole-
dochal mucosa are immediately 1dentified and fastened to the edges ot
the duodenal mucosn By tension on the sutures, the papil-
lary inaston 15 exposed and Wirsung’s canal can be visualized
below and bove at the lower edge of the intercanicular mucous spur
This papillotomy, which has permitted sectioning of the common
spiuncter, should be completed by sectioning of the choledochal
sphancter proper To averd wndesirable adhesions, transpapiiary
drainage 1s necessary An ordinary no 20 or 25 drain 1s placed under
the iver The abdominal wll1s closed 1n 3 layers Whether a Voelcher
drain or a Cattel tube 1s used for transpapillary dramage, this 1s
mantaned for 17 days A much longer period, advocated by some
authors, 1s neither necessary nor desirable

Of 24 sphincterotomies done by the authors, 21 had biliary
mdications One death occurred, due to a techmical error of
mserting the catheter into Wirsung’s canal mstead of the
common duct after injection of a contrast substance Acute
Pancreatitis supervened, but this patient also presented a

) J chur 72 761777 November 1956
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pylethrombosis and a complex clinical picture generally
Nevertheless, acute pancreatitis represents the most serious
complication postoperatively, and was the cause of 3 of 4
deaths 1n 47 sphincterotomies (including the present cases)
reported by Rettor1 Sphincterotomy 1s a delicate and diffi-
cult operation which should not be used without good reason
It 1s more serions than a simple choledocoduodenal diver-
sion of the Sasse type, which 1s preferable 1f patients are m
poor condition

Experience with Resection of Pancreas in Treatment of
Chronic Relapsing Pancreatitis Most ndirect and less rad
wcal surgical procedures for chromic relapsing pancreatitis
have falled Wilham P Longmire, Jr, Paul H Jordan, Jr
and John D Briggs® (Los Angeles) treated 8 patients who
had chronic relapsing pancreatitis by radical resection of the
pancreas

Indirect surgical procedures had been used 41 times m 26
pauents Of 19 patients available for follow up results were
good 1 only 2 who had cholecystostomy and cystogastros
tomy, equivocal in 1 with pancreatic duct ligation and poo”
i the other 16 Sphincterotomy was the commonest proce
dure and produced satisfactory results i only 1 patient

Patients were selected for resection of the pancreas if they
had recurrent attachs of abdomnal pain with elevated serum
or urme amylase and if the frequency of attachs mncreased
and abdomunal pamn persisted between episodes Marked ar
chitectural changes 1n the pancreas were suggested by ab
sence of serum amylase elevation aurmng an aftack of pamn
when formerly this had occurred, calcification m the region
of the pancreas, onset of diabetes weight loss increase m
frequency and bulk of the stool and in 1ts fatty character,
failure to obtamn a positive secretin test and the gross ap
pearance of the pancreas at laparotomy

Removal of the architecturally destroyed pancreas with
its distorted and obstructed duct system 1s a better surgical
approach than mdirect measures The nutritional and meta
bolic changes associated with total pancreatectomy are sO
marhed that the procedure should not be performed unle>-
the functional capacity of the entire gland has been severely
T(5) Ann Surg 144 681695 October 1956
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mvolved m the destruction Pancreaticoduodenectomy was
performed 1n 5 patients and total pancreatectomy m 3 There
was no immediate mortality, but 1 patient died 4 months
after operation Of the other 7 cases, with follow-up rangmg
from G months to 5% ycars, the results werc excellent n 5
and improved in 2
These results are promismg and further study 1s indicated
Resection of the pancreas ts the current treatment of choiwce
for far-advanced, chrontc, relapsing pancreatitis with duct
obstruction Patients should be selected before they become
addicted to narcotics 1he caudal end of the pancreas should
be retamed if possible, though inflammation and fibrosis may
be present The greater morbiity and mortality and the
magmtude of the nutritional and metabolic defects of total
pancreatectomy justify the risk of recurrent pancreatitis
which results from retaming this end portion of the organ
* [It 1s generally agreed that ehmnation of biliary tract pathology 1s es-
sential for relief of symptoms of chrome pancreatittss Howesver, 1f no dis-
ease of the biliary tract 1s present the proper surgical approach to the man-
— - st ' o ~ atter of dispute The results
e encouraging, since others
pancreatectomy Surgeons
having wide experience with pancreatic surgery are now able to perform
this procedure without undue hazard to the patient, though in the hands of
the occasional operator such a procedure will still be attended by high rates
of mortality and morbidity Total pancreatectomy 1s followed by serious
metabolic derangements winch frequently disable the patient severely
Therefore this procedure cannot be recommended —Ed §
Pseudopancreatic Cysts Their Diagnosis and Treatment;
Analysis of Eight Cases Pseudo-pancreatic cysts are collec-
tions of pancreatic secretions and serous exudates in the
lesser peritoneal sac They have no epithelial limng, their
walls being formed by the penitoneum of the lesser sac Al-
though their origin 1s closely related to pathologic changes
within the pancreas, they differ from true pancreatic cy sts
m not bemg located within the pancreas S S Anand
and C P Saw hney® (Amntsar, India) report 8 cases of
pseudocy sts
Pancreatitis 1s most often the forerunner of pseudopan-
c;'leatnc cyst This was true m 7 of the authors’ cases Gener-
ally attacks preceding pseudocy st formation w ere acute, last-~
g for several days Only 1 patient had 2 history of trauma

—_—
(6) TIndian) Surg 18 174 184 June 1956
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Pseudocysts usually appear a few days after the acute epi-
sode of pancreatitis. In 6 cases they were first noticed within
2 week, They may, however, form slowly. Further increase
in size is rapid, quite independent of further attacks of pan-
creatitis ; if it is unchecked, the pseudocyst may burst, with
fatal consequences. In 6 cases the mass was mainly epigastric,

. occupying the whole upper half of the abdomen. Pain and a
mass in the upper abdomen were the chief complaints. Re-
peated estimations of serum and urinary amylase in 6 cases
showed elevations in all, whether there was pain or not.
Readings dropped to normal soon after drainage.

Plain x-rays of the abdomen revealed only a diffuse radio-
paque mass in the upper abdomen. On barium study, the
stomach was often displaced downward and forward against
the anterior abdominal wall. In 2 cases there was widening
of the duodenal loop. Another finding was the persistent
pressure effect on the duodenal cap, pyloric antrum and body
of the stomach.

Early operation is indicated to avoid spontaneous rupture.
Marsupialization is useful, but internal drainage into some
hollow viscera in the gastrointestinal tract is preferable. In-
ternal drainage into a defunctionalized loop of jejunum
(Roux en Y loop anastomosis to jejunum) is the method of
choice, as it obviates risks of entrance of intestinal contents
into the cyst.

Cystadenoma and Related Nonfunctional Tumors of Pan-
creas: Pathogenesis, Classification and Significance werg
studied by George G. Glenner and G. Kenneth Mallory
(Boston City Hosp.) in 35 cases. The nonfunctional adeno-
mas of the pancreas were classified as (1) duct adenoma, 2
acinar adenoma, (3) mixed adenoma and (4) ﬁbroad.enoma-
The duct adenoma may be a cystadenoma or a solid duct
adenoma. The cystadenoma may be simple or papillary.

The pancreatic cystadenoma is derived from neoplasia of
pancreatic ducts, and it is hypothecated that, solid duct cell
adenomas originate deep in the pancreatic parenchym?
whereas cystic duct adenomas (cystadenomas) are 'forme(l
peripherally. The papillary cystadenoma is a potentially oF
actually malignant tumor often showing early recognizable
T7(7) Cancer 9 980-996, Sept-Oct, 1956,
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evidence of mvasne spread by cellular anfiltration of the
permneural lymphatics Acinar adenomnatous hy perplasia may
be an mapient mahgnant change of the acinar cells of the
pancreas and may readily transform mto an acinar cell car-
cmoma The panereatic duct cell 1s the cell most often a com-
ponent of pancreatic neoplisms
Ulcerogenic Tumor of Pancreas Ldwin H Ellison® (Ohio
State Unnv ) describes 24 patients with a new chmcal syn-
drome consisting of a fulminating and often fatal peptic ul-
ceration associated with a nonmsulin-producing islet cell
tumor of the pancreas Fourteen were single and 10 mul
tiple tumors The entire pancreas was mvolved m 3, the head
and body 1n 2, the body and/or tul mt 12 and the head of the
pancreas alone m 4 One tumor arose 1 aberrant pancreas
tissue 1 the stomach wall Although 19 of the tumors were
malignant, growth was slow and peptic ulceration remained
the predonunant mantfestation m nearly all patients Only
11 of the 19 hnd spread beyond the confines of the pancreas
The syndrome consisted of a fulminating peptic ulceration
characterized by excessive gastric secretions with the 12-
hour might secretions often exceeding 2 L. and 100 mEq
free HCI, and rapidly progressive, atypically located ulcers
recurring despite adequate medical or surgical therapy
The pancreatic tumor was not recognized until autopsy 1n
9 patients, who underwent 23 operations for 35 primary and
recurrent marginal ulcerations and mn each mstance died of
ulcer, with an average survnval time of 17 months The tumor
was removed at operation m 11 patients with comphcated
ulcer disense, and of these, 5 are Ining Overlooked 1slet
tumors were found 1n the pancreatic remnant in 3 who died
of ulcer The other 3 succumbed to recurrent tumor The
average survival time 1 the 6 fatal cases was 66 years and
represents a considerable improy ement over results obtained
m patients in whom the pancreatic tumor was overlooked
Documented observations of the return of gastric secre
tions to normal levels after resection of a nommsulia
producing 1slet cell tumor of the pancreas mn a patient with
hypersecretion and recurrent marginal ulcerations suggest
that a hormonal or chemicnl factor arising 1n the pancreatic
(8) “Surgery 40 147 170 July 1956
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tunor can stimulate the gastric glands to secrete and may
cause the nlcer disease

A careful search of the pancreas should be made 1 all pa
tients operated on for peptic ulcer, especially those with
aty pically located primary ulcer or those with recurrent mar
ginal ulceration The operation should mclude removal of
the tumor combimed with some standard ulcer procedure
designed to protect the patient m the event of recurrent or
residual tumor The difficulties encountered in palpating a
small pancreatic adenoma suggest that resection of the body
and tail of the pancreas may be adiisable before a patient
1s subjected to total gastrectomy as a final, heroic method of
controllig the acad factor

> [The concept presented by Dr Ellison 1s an interesting one Curulatie
expertence suggests a possthle refationship between the pancreatic lesion
and ulceration of the gastromtestal tract However there are not enough
data to prove this point defimtely This problem requires further evalua
tion and alft cases encountered should be studted w detml to add to the
cumulative experience since no one surgean ts likely to encounter many
such cases —~Ld }

THE ESOPHAGUS

Management of Esophageal Perforations 1s discussed by
Plslip E Bernatz ® The symptoms and signs 1ary with the
location of the esophageal perforation, but pam 1s predom-
mant m most situations In the cervical region the persistent
pamn 1s aggravated by mo\ement of the head and usually ac
companied by fever, dysphagia, tachycardia and tenderness
on one or both sides of the neck There may or ma) not be
palpable subcutaneous creprtation Perforations of the tho
racic esophagus are associated with substernal and upper
abdomnal pun Larly the pan may be mimumal and the
syndrome of sudden hypotension and resprratory distress
may suggest pulmonarv embolism

Physical findings of a nigid abdomen may nuslead the
examner Palpable subcutaneous crepitation m the cery wcal
region as a result of escaping air through the medrastinut
1s a rebable sign \ ray studies are myaluable m the dag
TTHA) Trec Stff Mleet Mayo Chm 316 1678 Dec 26 1950
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nosis of this entity. In event of perforation of the cervical
esophagus, lateral views of this region reveal air in the pre-
vertebral space, which may extend up to the base of the
shull. The trachea may be displaced anteriorly. Later, a fluid
level may be present, With perforations of the thoracic esoph-
agus, there may be mediastinal emphysema or a fluid level
in the mediastinum The mediastinum may be widened. Plea-

| @ T

Fig 69 —Spontaneous perforation of distal portion of esophagus Todized o1l
{Lipiodol€) instilled through nasal catheter intp esophagus 1s visible 1n medizstinum
{see arrows) Pleural effusion 12 present with elevaton of left hermdiaphragm (Cour-
tesy of Bernatz, P E  Proc Staff Meet Mayo Chn 31 671678, Dec 26, 1956 )

ral effuston and pneumothorax may be evident on one or
the other side, usually on the left side. By insertion of a few
cubic centimeters of radiopaque o1l through a tube mto the
upper part of the esophagus or by giving the patient some of
this same material to swallow, the site of perforation can
usually be demonstrated (Fig 69).

Treatment of esophageal perforations is mainly surgical,
preferably simple closure of the perforation. Unfortunately,
an early appioach to the lesion 1s not always possible and
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later surgical procedures are designed to mstitute adequate
drainage of the associated suppurative process It 1s difficult
to state how many hours pass before such a modification of
surgical treatment 1s necessary but the condition of the tis-
sues at the time of exploration 1s important

Perforations of the ceryical esophagus may be handled with
regional or general anesthesia Through an incision along
the anterior edge of the sternocleidomastord muscle on the
side where the tenderness 1s most marked, the esophagus 1s
exposed by retracting the thyroid gland anteriorly and the
carotid sheath postertorly Early in the disease process the
perforation can be closed 1n layers and after the operatne
site has been rrrigated, the wound 1s closed with only a small
Penrose drain emerging from the region of perforation In
the presence of suppuration, esophageal tissues are edema
tous and friable and simple dramage of the paraesophagen
space suffices Postoperatively, patients are mamtained on
mtravenously administered fluids for 72 hours and then
given clear liguids by mouth

Perforations of the thoracic esophagus are best handled
by early closure The perforation is approached through et
ther pleural space, depending on which side has the evident
pleural reaction Although some patients are i precarious
general condition, 1t has proved most satisfactory to use gent
eral anesthesia with an endotracheal tube 1n place Adequate
oxygen can be given and the patient mamtamed with mim
mum anesthesta The intercostal 1ncision 15 planned mn rela-
tion to the level of the suspected perforation For perforations
at the distal end of the esophagus an approach through the
8th interspace 1s satisfactory The pleural space 1s evicuated
of 1ts irrtating contents after which hypotension and tachy-
cardia may 1mprove remarkably The mediastinal pleura 18
opened widely and the site irngated and debrided, as needed
The rent n the esophagus 1s usually apparent If many hours
have passed, the layers of the esophagus will be edematous
and fused 1 appearance, however, the mucosa cin be 1den
tified and 1s accurately closed with fine chromic catgut
Muscle layers are approxumated with fine silk sutures The
mediastinal pleura 1s left open and the pleural space draned
with an mntercostal catheter In case of assoctated gastric 1e
tention, 1t has been beneficial to leave a transnasal tube n the
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stomach for decompression for 24 hours, espcaially 1f there s
pyloric obstruction If closure 1s satisfactory, hquids are
gnven by mouth after 72 hours

In patients precariously 11l with medmstinal suppuration,
a postertor extrapleural mediastinotomy, with local anes-
thesin, provides good dramage and an mtercostal tube can
be placed mito the appropriate pleural space at the same tune,
if needcd With adequate dramage, patients may respond fa-
vorably, and although an esophagocutaneous fistula may re-
sult 1t usually closes without complication

Surgical Treatment of Lye Strictures of Esophagus by
Mediastinal Colon Transplant without Resection George L

Fig 70 (left) —\Mobilization of as
cendFmg and transverse colon
iz

71 (nght) —Anastomoses in 2
pat ents

(Courtesy of Nardt G L New E;
land J Med 256 777 780 Apr 25, 195‘;g)

Nardi* (Harvard Med School) performed substernal esoph
agocologastrostomy without excision of the esophagus in 2
patients with lye strictures of the esophagus The patients
were followed for 1 year and both are doing well Case 1 1s
reported here

N Woman, 25, with Iye stricture of the esophagus since age 4, had
ad many bougienages and dilatations ray study reveiled severe
(1) New England J Med 256 777 780 Apr 2> 1957
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narrowing of the esophagus from the aortic arch to the cardia At
surgery the ascending colon was mobilized and the cecum passed
anterior to the stomach through a substernal tunnel into the left side
of the neck (Fig 70) A cervical esophagocolic anastomosis was
done behind the left lobe of the thyrowd gland (Fig 71) The distal
end of the esophagus was turned 1n and allowed to retract mto the
mediasttnum The transverse colon was divided to the left of the md
colic vessels which furnished the entire blood supply of the transplant
and the proximal colon was anastomosed end to side into the ante
rior wall of the gastric antrum An old gnstrostomy stomt was
closed Intestinal continuity was re established by end to end ileo
transierse colostomy One year postoperatively barium swallow re
vealed a normally functioning esophagocologastrostomy and the pa
tient was asymptomatic

> [The advantages of this procedure and the gratifying results achiesed
provide strong recommendation for its employment in this distressing
condition —Ed ]

Megaesophagus and Cardiospasm are terms used inter
changeably 1n the literature but Henz Griessmann® be
lieves this 1s incorrect Differences in these syndromes mav
be compared to those between Hirschsprung s disease and
1diopathic megacolon The multiplicity of terms proposed to
describe cardiospasm indicate that the etiology 1s nonspe
afic and misunderstood Simuilarly the many surgical meth
ods indicate dispartty in interpretation of the clinical picture

X ray studies disclose distinct patterns in the two condt
tions In so called cardiospasm the esophagus shows definite
widemng of the lumen with the flow of barium stopped at
the cardia where penstalsis 15 lacking After a dely of
14 ¥ hour athin trickle of barium empties nto the stomach
Retention 1n the esophagus usually lasts several hours With
1diopathic megaesophagus a chest x ray (without contrast
medium) often shows dilatation of the medastinum or 1
bandlike shndow parallel to the vessels which veers down
ward near the sternum This indicates the right wall of the
esophagus which sometimes 1s of arm thichness With
greater elongation and twisting the lateral border may be
arch shaped simulating an aneurysm or mediastinal tumor
on the chest plate Mucosal inflammation resulting from
chromic stasis may also be revealed roentgenograp}ucall} by
flaky deposition of contrast medium on a stichy mucosa 0f
by absence of folds when the mucosa 1s swollen The contrast
medium empties quickly into the stomach but very large

(2) Thoraxch rurge 4 3441 June 1936
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amounts remain n the esophageal sac, i which peristalsis
15 lnching Because of the enormous esophageal widemng
with severe esophagitis, or masking by food residue, carly
carcmomn 1s sometimes oy erlooked

Other contrasting findings in cardiospasm and megaesoph-
agus are the history of cardiospasm 1s short, 1 e, a few years,
whereas <y mptoms of megaesophagus have often been pres-
ent for decades, mflammation 1s usually lacking m cardio-
spasm and alwayvs present as stagnation esophagitis, which
mny also become the site of carcinoma i megaesophagus

Three characteristic cases are described, showing that the
operation for cardiospasm differs from that for idiopathic
megaesophagus For the former, Heller’s operation, consist-
mg of extramucosal cardiomyotomy, 1s the best method and
preferable to sunple resection, Wangensteen’s procedure or
even total gastrectomy For 1diopathic megaesophagus, the
author designed a ‘ funnelization” procedure After freemng
the lower third a fold was taken in the esophagus to decrease
the size of the lumen Then a collagen membrane was mtro
duced 1nto the esophagus to transform the sac mto a funnel
Roentgen control showed that, with swallowing, barium en-
ered the finger wide carcdia and advanced through the cardia
mto the stomach The patient felt well, gamed weight and was
actne

Treatment of Megaesophagus with Heller’s Operation:
Results of 168 Operations by P Santy, P Michaud and
R Latreille® demonstrated cure or substantial improyement
18 months to 10 years after n 90% In 126, sy mptoms were
relieved, and \-rays showed return of esophagus to normal
size, 26 had functional relief with some residual radiologic
abnormality Treatment failed 1n 13 and there were 6 post-
operative deaths (3 556), 4 from mfection and 2 from cachexa
Factors affecting surgical results mcluded age of patient, du-
ration of esophageal difficulty, degree of esophageal dilatation
and periesophageal inflimmation Phy stopathologic mech-
anisms which alone or combmed, accounted for unsuccess-
iul results were neurosy mpathetic imbalance, periesophageal

1catricial ring and (most important) gastroesophageal re-
flux and peptic esophagitis

Simple esophagitis occurred 1n 12 cases without hemor-

) Lyonchir 51 513522 July 1956
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rhage or anemia, but 1n 2 1t was serious, with a hemorrhagic
peptic ulcer resulting in severe anemia Both patients were
subjected to esophagojejunal anastomosss, according to Al
Iison’s technie, after upper polar gastric resectsion In the first
case, end-to end anastomosis was accomplished by a Y at the
curve of the small intestime, with the esophagojejunal anas
tomosis about 25 cm above the remaining intestine so 1t was
largely protected from irritation by reflux In the second
case, esophagojejunal anastomosis was made at the convex
1ty of the small intestine curvature, and despite comple
mentary anastomosis at the base, partial contact with the
esophagus caused serious reflux which was finally con
trolled by section of the afferent curve

Gastroesophageal reflux after Heller’s operation appar
ently has a double mechamism myotomy and suppresston
of valvular function of the angle of His A final factor (per
haps eaplaining why hemorrhagic esophagitis 1s rare) 1
esophageal stasis If there 1s no stasis, passage through the
cardia 1s free and reflux 1s inconsequential But 1f esophageal
stasis causes retention of gastric flutd reflux, the mucosa 15
corroded by the acid and peptic esophagitis ensues To avord
this complicaton, the authotrs recommend that the techme
be modified to include reconstruction of the angle of His and
restoration of esophagodiaphragmatic contmuity whuch is
destroyed at the begmning of the operation With these modi-
fications the Heller operation 1s lighly satisfactory It 1s the
most efficacious and simplest treatment of megaesophagus
caused by cardiospasm provided the dissection 1s sufficzently
wide, w1th liberation of the lower esophagus and severing ot
the splanchnic sympathetic fibers and myotomy of the mus
culature of the anterior wall of the cardia and stomach to
10 12 cm along the esophagus

Although megaesophagus 1s a benmign disease, 1t may lead
to death Its gravity 1s due to the danger of cachexia which
may follow prolonged dysphagia to the possibility of cancer
m the dilated esophagus (the authors observed 2 cases il
patients with dysphagia of 15 and 25 years), to respiratory
difficulties and to chronic esophageal mflammation

Surgical Management of Achalasia of Esophagus DPert
odic esophageal dilatation and medical management benefit
about 85% of patients with achalasia, the rest require Sur-
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gery Previous methods of correction have been unsatisfac-
tory IHerbert R Hawthorne, Alfred S Frobese and Paul
Nemur, Jr* (Univ of Pennsylvanma), found esophagocardio-
myotom) to be emmently successful The phy siologie basis
for the good results 1s unclear Perhaps they are due to
climunation of spasm at the distal end of the esophagus and
not to change in esophageal motility

The predommant symptom 1 achalasia was dysphagia,
usually more mamfest when solid food was ingested Pammwas
a major factor m one third of the patients It was usually sub-
sternal with oceasionnl reference to the back or around each
costal margin and was characterized as a “cramp” or “spasm”
or an mtense burming sensation No correlation existed be-
tween the pam and \-ray s or gross findings at operation All
the patients showed a dilated esophagus by ~-ray A flask-
shaped deformity was noted n those who had achalasia for
10 or more years The terminal portson of the esophagus was
narrow 1 all patients and peristalsis was deranged

The authors performed a modified Heller operation or ex-
tramucosal esophagocardiomyotomsy 1n 35 patients The car-
dioesophageal junction was exposed by mobthzing the left
lobe of the Iner The peritoneal reflection was divided and
the thoracic esophagus delivered into the abdomen by trac-
tion The anterior esophageal wall was mcsed longtudi-
nally, beginming 2% 1n above the gastroesophageal junction
and extending to 1%4 1n below the junction The longitudimal
and crrcular muscles and the submucosa of the esophageal
wall were divided and the mucosa allowed to bulge through
the aperture The lumen of the esophagus was not entered
In 33 operations, the transabdomunal route was satisfactory
The transthoracic approach 1s unnecessary unless carcinoma
15 suspected Hypertrophy of the circular muscle coat was
evident in only 6 patients Biopsies of the muscle layers 1n 8
patients revealed lack of Auerbach’s plexus monly 4

All patients had complete relief from dysphagia immed;-
ately after surgery Follow up studies, mcluding \eray s
and/or manometnc studies of esophageal motility, showed
that excellent results persisted 1n 80% Recurrent dy sphagia,
appearance of substernal pamn or gastromtestinal bleedmg
occurred 1 20% In each patient m whom results were poor,

(4) Ann Surg 144 653 666 October 1956
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gastric contents were shown to regurgitate into the esopha-
gus Pyloromyotomy does not protect agaimnst regurgitant
esophagitis Results of surgery are adversely affected by the
preoperative presence of esophagitis or duodenal ulcer One
patient died on the 5th postoperative day of a cerebrovascu-
lar accident and 3 died 1, 2 and 3 years postoperatively of
carcinoma of the midesophagus, pneumonia and pulmonary
tuberculosts respectively

Evaluation of Operative Procedures for Achalasia
McH S Brewer, W A Barnes and S F Redo® (Cornell
Uniy ) reviewed the records of 89 patients with achalasia
Most had been treated with belladonna and/or dilatation
Thirty underwent operation

Reflu of gastric contents undoubtedly 1s important in pro-
ducing esophagitis and its complications, and any disturb-
ance of the normal esophagogastric junction may permit this
reflusx. Despite these considerations, esophagogastrostomy
and plastic procedures are still advocated by some for benign
lestons at the esophagogastric junction

About three fourths of the patients with achalasia in whom
surgery destroyed the normnl sphincteric mechanism at the
esophagogastric junction developed symptoms of esophagi-
tis, presumably due to reflux of gastric contents The Heller
cardiomyotomy gave satisfactory results i 10 of 12 pa-
tients, although the follow-up pertod 1s short This operation
should provide less chance for gastric reflux Procedures at
the esophagogastric junction that allowed gastric reflux re-
sulted m ulceration or stricture formation in 11 of 15 patients

Surgical treatment of achalasia by any method allowig
gastric contents to reflux mto the esophagus should be
avorded Dysphagia may be relieyed immediately, but the 1n
cidence of later ulceration, hemorrhage or stenosis due to the
peptic esophagitis 1s prohibitive The Heller procedure has
thus far proved the most satisfactory treatment for uncom-
plicated achalasia Stenosing lesions at the esophagogastric
junction, either primary or resulting from previous opera-
tions, may be treated satisfactorily by esophagojejunostomy
1n Roux-Y fashion, with retention of part or all of the
stomach

(5) Aun Surg 143 873878 November 1956
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Surgery of Advanced Idiopathic Dilatations of Esophagus
is discussed by Vladislav Rapant, Zdenek Sery and Jaroslav
Doubravsky® (Palacky Univ., Olomouc, Czechoslovakia), on
the basis of 58 operations on 54 patients, without operative
wortality. Best results in appropriately selected patients
were achieved by estramucous esophagomyotomy through
the transthoracic approach. Cardioplasty and esophagogas-

Fig 72 (left) —Resection of distal thoracic esophagus and crantal portion of
stomach with interposition of hilaterally excluded jejunal loop and pyloromyotomy

Tig 73 (right) —Grondahl's operation with subtotal resection of distal portions
of stomach and gastrojejunostomy

(Courtesy of Rapant, V, et ol Surgery 41 529 541, Apnil, 1957)

tric anastomosis combimed with vagotomy should be aban-
doned as unphy siologic In advanced cases or those m which
previous operation was unsuccessful, the authors used re-
section of the esophagus and cardia with mnterposition of the
jejunal loop, follow ed by pylorop]asty (Merendino-Dillard),
Wangensteen's resection of the esophagus and cranial seg-
me):xts of the stomach completed with pyloromyotomy (6
pa'txents), if necessary, combined with interposition of the
Jjejunum loop (1 patient) (Fig. 72) or the Grondahl esopha-
gogastric anastomosis with simultaneous subtotal resection
of distal segments of the stomach (4 patients) (Fig. 73).
(6) Surgery 41 529 541, Apnil, 1957
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The immediate postoperative results of Wangensteen's op
eration were always favorable, except for complaints due to
the small stomach In the postoperative period, averaging 32
months, 2 patients had pylorospasm, which was corrected by
subsequent pyloroplasty After the second operation, these
patients improved, but final results cannot yet be evaluated
The results of Grondahl’s esophagogastric anastomosis com
bined with subtotal resection of distal segments of the stom
ach were the best so far achieved This operation 1s consid
ered superior to others because 1t 1s less fornudable for the
patient and surgeon Because of tendency to retraction as
broad an anastomosis as possible must be made between
the esophagus and stomach

Cardiospasm (Achalasta of Cardia) 1s a disturbance of
esophageal motility characterized by feeble or no peristalsis
and failure of the sphincter to open at the cardia Diagnosis
may be substantrated by x-ray study and endoscopy, espe
cially by passing a blunt ohive tipped bougie over a previ
ously swallowed thread

Relief can be obtaned, according to Arthur M Olsen
F Henry Cllis Jr, and Brian Creamer? (Mayo Clinic and
Found ), 1n 60% of patients with a single course of hydro
static dilation and may ultimately be achieved after 2 or more
courses in 80% Hydrostatic dilation 1s a drastic method of
treatment that 1s not without hazard

Success of treatment cannot be entirely correlated w ith
the <1ze of the esophagus but, in general, results of endo
scopic or surgical treatment are less satisfactory when the
condition 15 advanced If dysphagia 1s not promptly and
completely relieved or 1f 1t recurs within weeks or months
after satisfactory dilation surgery 1s advisable A properly
performed Heller operation probably offers as much to the
patient as does hydrostatic dilation, and r1sk of complication
probably 1s less

Consideration of Certan Benign Lesions of Esophagus
Diagnosis of esophagitis cannot be conclusively established
without esophagoscopic examination and then often only by
biopsy Pyrosis common 1n complete absence of esophagitis,
15 not pathognomonic

Little 1s known about the etiology of esophagitis Char
T (7) Am J Surg 93 299 307 February 1957
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acteristically, it is often accompanied by a duodenal ulcer.
This might suggest an ulcer-forming tendency as an etio-
logic factor. The reason esophagitis is confined mainly to the
lowermost portion might be that the neutralizing effect of
saliva is more active in the upper levels of the esophagus.
Agaiust the possible role of regurgitation of gastric secre-
tions as an etiologic factor is the observation that regurgita-
tion of barium into the ecsophagus can be demonstrated in

Fig 74 (left) —First operation A, stricture in thoracic segment of stomach sev-
eral inches below cardia  Dotted lines delumit portion resected B, after resection.
Note that short section of thoracic stomach was retained because of failure to recog-
nize true nature of condition and that pyloroplasty was done because of stenosts from
previous ducdenal ulcerations

Fig 75 (night) —Second operation A, location of recurrent strmicture in thoracic
gastric segment preserved after limited resection 5 years before. Dotted Lines shaw
more extensive resection B, new 1gh 1n med Note position of
zztér‘x;?ch to nght of aortic arch Left thoracotomy inciston was used for each pro-

e
(Courtesy of Rapant, V, et af Surgery 41 529 541, Apnl, 1957)

practically everyone exammed by fluoroscopy, whether a
hiatus hernia is present or not, and yet these persons do not
have, nor do they necessarily ever develop, esophagitis.

. Peptig esophagitis and ulceration are most frequent in pa-
tients with a short esophagus and thoracic segment of stom-
ach. Often, the inflammation and ulceration arise chiefly in
the tubular segment of the stomach as it lies in the chest. This
1s not always recognized; many unwittingly leave a seg-
ment of stomach by transecting the tubular segment below
the cardia (Figs 74 and 75) N



348 GENERAL SURGERY

According to Richard H. Sweet® (Boston), the indicati
for surgery are the same as those for operation on ulcer
the duodenum: (1) hemorrhage from erosion of a blood +

A

it
Esophagitis ?y
Ulcetotion s C
% ardia
Stneture //y: e

Thorocic  segment

u/m,/m of stomoch

Diephrogm
k i Pylorus
A

B Resected
segment

/Segmem preserved {or
onastomosis

Fig 76 —A usual locatton of lesion B relative amounts of stomach and es¢
gus resected 1 and Y ust
reduce acid and pepsin production by remamng stamach C, anastomosis and g3
closure (Courtesy of Sweet, R H Surgery 40 447 438, August, 1956

sel large enough to cause continuous bleeding, (2) penet
tion or perforation, (3) mtractable pamn not rehes ed b
proper medical regimen and (4) obstruction from cicateu
contracture not successfully rehieved by dilatation

Surgery may be performed m two ways First, adrant:
T8 Surgery 40 447 439, August 1956
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mny be taken of the observation that esophagitis rarely de-
vddops m the upper porticn of the organ, by resceting a long
segmant of esophagus and only as much stomach as 1s needed
to perform a high ecophagogastric anastomosis To be most
cffectine, the level of division of the esophagus should be
abov e the arch of the aorta (I'ig 75) The second approach
assumes that recurrence might be prevented by reducing the
chances of regurgitation of actd and pepsin from the stomach
This can be largely accomplished by extensn ¢ resection of
the proxmmal portion of the stomach with as much lower
csophagus as needed for, complete exasion of the diseased
segment Tlus removes all of the fundus, a large part of the
body and most of the lesser cunvature (Fig 76) A tube
of stomach along the greater curvature 1s made by partial
closure of the remamng portion and the anastomosis 1s
made end-to end with the esophagus

The etiology of achalasia (cardiospasm) 1s unknown Al-
though its treatment by bougienage 1s usually successful, and
though there 1s agrcement that this should be used whenever
possible, there are cases 1in which surgery may be required
These comprise the small group 1 which the relief obtamed
by dilatation 1s too little or too brief to make 1t practicable,
and the smaller number of patients who refuse to have such
treatment Others cannot learn to use a mercury bougie on
themselves In properly selected cases, esophagom)otomy
relinbly produces complete and lasting relief from dy sphagia
with a mmmmum of comphcations and sequelae However 1t
for any reason esophagoplasty or even resection appears the
operition of choice, the surgeon should consider the possi-
bility of dysfunction of the pylorus and take measures to
overcome this w heneser 1t 1s found

Consequences of Neglected Hiatal Hermas If epigastric
pain, dysphagia, angina-like pam, heartburn, gaseous eruc-
tation or any combmation of these 1s present, Brian Blades
and Emmett R Hall® (George Washington Univ ) advocate
correction of a hiatus hernia, 1if careful x-ray esammation
mdicates one 1s present Two serious compheations, hemor-
rhage and stricture formation, are common m neglected
symptomatic hiatal hermas Grave complications are more

(9) Ann Surg 143 822832 June 1936
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common 1n older patients and increase in frequency with
mcreasing duration of symptoms However, even patients
with symptoms of short duration may have bleeding or ste
nosis At present, the madental finding of a hiatal hernia
without sy mptoms does not justify surgery

The primciples of surgery are reduce the stomach mto the
abdomen with the cardioesophageal junction at the proper
level, destroy the hermia sac, maintan the pinchcock mech-
amism at the cardioesophageal junction by avoiding mjury
to the cardia and crura of the diaphragm, and maintam nor-
mal esophageal angulation Internists generally are reluc
tant to recommend surgery for early, mild symptoms Pro
crastination cannot be condoned in patients with severe
disabling symptoms or with hemorrhage, since the risk ot
surgery 1s mimumal Improvements in anesthesia, availability
of blood transfusions and modern surgical advances have
made crushing or cutting the phrenic neryve obsolete in treat-
ment of hiatal hermia In older patients, temporary paralysis
of the diaphragm may be obtamned by injection of procame
nto the phrenic nerve at the end of operation

Statistical conclusions are unwarranted m this small se
ries of 66 patients, but only 2 had poor results from opera
tion In both, pain and dysphagia continued Three patients
had recurrence of the hiatal herma, successfully repaired m
2 The frequency of the discase and the high ncidence of
sertotts complications are undeniable In an ever agmg pop
ulation, more patients with serious complications will prob
ably be encountered Surgical treatment 1s recommended for
all symptomatic liatal hermas unless dietary chemical ther
apy gives prompt lasting relief Thus 1s well iftustrated by
the fact that 1n the authors’ series of 66 cases, 32 (45%) of the
patients with symptomatic hratal herma had dangerous com-
plications, including bleeding 1n 22, esophageal stricture 11
8, and carcinoma and perforation eachin 1

» [The emphasis which these authors place on the fact that symptomatic
hiatal herntas represent serious lesions deserves wider recogmtion Too
many physicians assume a rather casual attitude toward this potentrally
grave disease stemming probably from the observation that hatal hernia
1s frequently encountered as an madental finding during routmne X ray
exammation of the upper gastromtestunl tract This attitude 1s perhaps
reinforced by earlier surgical experience when the risk of operation espe
aally n older persons was relatively lugh and by the apparent failure to
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appreciate the great miprovements that have taken place i the surgical
management of this disease, which has reduced the mortality to about 156
or less and provided excellent results —Id )

Repair of Esophageal Hiatal Herma Utilizing Allison’s
Principle through Abdominal Approach Before thoracic sur-
gery achieved its present maturity, abdominal repair of hiatal
herma was considered most satisfactory, especinlly be-
cause of compheations followmng thoracotomy In recent
jears, thoracte repair has been accepted enthusiastically be-
cuse of the case of exposure, dissection and repur Allison’s
method, the sumple reapposition of the crura with 3 or 4 in-
terrupted sifh sutures, has made the thoracic approach even
more 1cceptable

However, Allison’s method can be used with ease from an
~bdommal mncision This has recenved little attention and 1s
emphasized by Robert P McBurney! (Sanders Clinic, Mem-
phis) With the abdomunal approach, abdominal exploration
c1n 1lso be done and concurrent disease corrected Further,
the prolonged postoperatiy e pan m the chest wall, significant
m 10% of thoracotomy patients, 1savoided

Teenic—An upper midline masion 1s carned from the uphod
to the umbilicus  After 1t 1s carried into the peritonenl cavity, thorough
exploration 1s done If the etiology of the patient’s symptoms 1s 1n
doubt or 1f other disease 1s found, other procedures m1y be performed
before the luatus 1s repured

The left tringular ligament of the Iner 1s divided to expose the
liatus and the left lobe folded back The stomach and other hermated
viscera are gently reduced and loose peritoneal tissue overlying the
esophngogastric junction 1s dissected anay If 7 herma sac exists, 1t
15 removed A Jong length of Penrose tubing then 1s passed beneath
the lower esophagus and that organ retracted directly ventrad and
shghtly to the patient’s left The body of the stomach 1s re‘racted
dorsally and toward the patient s feet This tightens the fibers of the
diaphragmatic crus even in large defects Loose tissue overlying
the muscle 1s then trimmed

Repur 1s with interrupted silk sutures about 1 cm apwrt pliced
irom below the diaphragm The hatus 1s closed until only the httle
finger can be nserted into 1t along the esophagus Suture lines need
not be reinforced with fascia or other matersal The muscular edges
of the crura usually come together without tension

In the few patients 1n which this method has been used,
all have been rehieved of symptoms and have had no
Tecurrences

-
[This article deserves emphasis and particularly close attention by sur-
(1) Am. Surgeon 22 663 671 July 1956
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geons who are wedded to the thoracic approach Our own expenence
which includes both the thoracic and the abdommal approach to his proh
lem has led us to the conviction that the latter 1s preferable under certam
circumstances and confirms the observations reported here by McBurney
regarding 1ts advantages For one thing the repair of an uncomplicated
hiatal herma using Allison s principles may be easily performed by the ab
domnal approach with probably less trauma anesthesia and operative
time and consequently less operative risk particularly in older persons
For another 1t permmts surgical correction of other abdommal lesions
which are frequently associated with the hernia and sometimes of equal or
even greater significance This 1s well illustrated by our own experience
Thus 1n a series of 80 cases of hiatal herma repaired by the abdomnal
route there were 83 additional procedures including cholecystectomy m
17 patients subtotal gastrectomy in 6 and aortic aneurysmectomy 1 5
The thoracic approach 1s preferable under some circumstances as in deep
chested or chese persons or m complicated hiatal herma Both approaches
thus have therr indications and 1t 1s desirable to use them accordmgly
d

Treatment of Short Esophageal Hernia with Esophagitis
by Finney Pyloroplasty was performed on 16 patients by
Thomas H Burford and Carl E Lischer® (St Lows) None
had stenosis After 3 15 months 15 patients were improved
10 showing excellent and 5 good results The one failure was
found subsequently to have a paraesophageal herma without
esophageal shortening Repair of the herna relieved symp
toms Postoperative endoscopy of 4 patients showed com
plete healing of the esophagitis

Esophagitis the commonest disease of the esophagus has
many causes It 1s important carefully to define the type of
esophagitis and 1ts cause before considering treatment
Esophagitis assoctated with short esophageal hernia 1s the
commorest type seen by the surgeon and the most recalc:
trant to management Ksophagitis from reflux associated
with ulcer diathests or gallblidder disease uniformly re
sponds to treatment of the ulcer or removal of the gallblad
der Cases associated with paraesophageal hiatus herna 1e
quire only repair of the herma to cure the esophagitis Careful
study and case selection are needed for good results
» [As emphasized by these authors 1t 15 1mportant to determine the type
aof esaphagitts and its cause before mstituting treatment The so called
short esophagus for example 1s most often assoctated with a shiding atal
herma In the majority of these cases the esophagus can be brought down
below the hiatus and repair of the herma provides rehef of the esophagtis

The authors state that they have done pyloroplasty only on those cases of
short esophageal hermia where esophagitis was present but where stenosis

(2) Ann Surg 144 647 652 October 1956



THL FSOIHAGUS 353

hs not developed’ Presurunbly they did not consider repair of the hermia
m these cases to be mdicated  Obwiously, proper esaluation of this pro
cedure must aw at further expernence —Lid |

Surgical Considerations in Treatment of Esophageal Hia-

tal Hernia 1heodore T Myre, John W Kirklin, Howard A

F g 77 —Exposure of esophageal hiatal hernia + TR e 1 v,
tnset ysual inc sions nudl ne or transverse Uppe
Anatomuc repair 15 sim lar_to that obtained when
rhragm (Courtesy Myre T T et ol JAMA

Andersen and O Theron Clagett? (Mayo Clinic and Found )

operated on 113 patients to correct their esophageal hiatal

herma Before operation, 78% expertenced symptoms attrib

utable to the hiatal herma The commonest complaint was

substernal burning distress, while dysphagia or regurgita
GV TAMA 164 147 150 May 11 1957
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tion was noted by about a third of the patients, gastrom-
testinal bleeding was present 1n 199% The hernia proved to
be of the sliding type 1 97 patients and of the paraesophageal
(rolling) type n 16

Surgical repair can be done either from a thoracic or an
abdominal approach The latter (Fig 77), used m 57% of the
patients, has the advantage that 1t may lead to recogmition
and correction of intra-abdominal disease

Postoperative symptomatic relief was experienced by more
than 90% One death occurred after operation, resulting from
pseudomembranous ieocolitts The recurrence rate rela
trvely early m the postoperative course was 10%, and may be
higher after longer follow-up This recurrence rate would
discourage attempts to repair small, asymptomatic esopha-
geal hiatal hernias

Physiologic Operation for Ulceration and Stricture of Ter-
minal Esophagus. Because of the unsatisfactory results of
present surgery for patients with ulceration and stricture of
the termmal esophagus, F Henry Ellis, Jr* developed the
following procedure

Tecunic —The patient 15 placed 1n a right lateral decubitus post
tion on a side-tilting table, with the shoulders at right angles to the
table and the hips tilted posteriorly to an angle of about 45 degrees
with the table With the patient under intratracheal anesthesi, a
left thoracoabdominal ncision 1s made, starting from a point just to
the right of the midhne and slightly above the umbilicus and extend-
ing across the costal margin to the 6th or 7th mntercostal space Th%
thoracic portion of the mcision extends postertorly to the paraspm-’if
muscles Choice of the intercostal space 1s determtned by the level o
the esophageal lesion

The diaphragm 15 opened 1n the direction of the mesion, and thzei
mcesion 15 carried across the esophageal liatus The lung 1s retracte
supertorly, and the mediastinal pleura over the esophagus 1s open b
(Fig 78) It 1s essential that enough esophagus be freed to reac
relafively normal tissue The cardia 1s then mobilized from 1its dia
phragmatic and posterior peritoneal attachments Clamps are appro !
priately placed, and the diseased area 1s excised (Fig 78, a) Bilateral
vagotomy 1s done The cut end of the stomach 1s closed Severing
some of the short gastric vessels permits elevation of the fundus to
relatively high level 1n the thorax without dividing the left 335"“:;
artertes The cut and sutured end of the stomach then hes 1n 2 1‘811117
medial and inferior position 1n respect to the anastomosts (Fig 78b)

An opening 15 then made m the stomach Healthy esophagus 15

(4) Proc Staff Meet Chmc 31 615 619, Nov 14 1956
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anastomosed to the openng, and 1 nasal tube 1s passed through the
anastomosts for 2 short distance The distal third of the stomach nd
a sl portron of the duodenum are then resected (Tig 78, a), and
an end to end esophagoduodenostomy of the Schoemaker-Billroth 1
type 1s done (&) The lesser curvature portion of the stomach 1s
closed The stomnch 1s anastomosed to the duodenum n three layers

- e e it > - —

i

Fig 78 —F afforded by th bd

24 nal incis on show short esoph:

dﬂﬂvhragmatc herma with esophageal stricture Inset shaded are:i to be rSsé‘c%?S
and completed operation (b) (Egurtesy of Els F H Jr Proc Staff Meet

Mayo Cln 31 615619 Nov 14 195

The dtaphragm and hitus are closed No anchoring stitches are nec

essary After closure of the thoracic incision, an intercostal tube 1s
placed 1 the thorax for postoperative dramage Finally, the abdom

mal portion of the incision 1s closed ’

his operation was performed on 18 patients, with 1 hos
pital death Though sufficient time has not elapsed for final
evaluation early results warrant 1ts further chinical trial
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Rupture of Esophagus 1s discussed by ] Maxwelt Cham-
berlain and W Grimes Byerly’ (Roosevelt Hosp, New
York) and four cases reported The leston carries a gh
mortality and morbidity unless diagnosis and therapy are
prompt It 1s not the rupture per se that threatens the pa-
tient but the introduction of anaerobic infection into vir-
gin fascial planes Causes are external violence, infections
and neoplasms, aortic aneurysms, penetrating mussiles, for-
e1gn bodies, instrumentation, increased mtrz-abdonmunal pres-
sure, tumors of the esophagus and esophagitis The most
common cause of mjury 1s endoscopy or bougienage Spon-
taneous and postemetic ruptures occur at the lower end of
the esophagus, following violent retching or vomiting

Early symptoms may be almost negligible, particularly
1n ruptures which are small or which develop slowly If the
rupture 1s cervical, pain 1s located 1n the neck, “throat” or
upper anterior thorax It may be severe and aggravated by
motion, so that the patient holds the nech rigid Dysphagia
and dysphomia may be prominent If the lower esophagus 18
ruptured, as in the postemetic type, pan 1s the first symptom
It 15 usually quite severe, aggravated by motion and sub-
sternal or epigastric It may radiate straight through to the
back and may be accompanied by pleurisy The patient may
describe something bursting and moving 1n the chest

In lower esophageal rupture with rapid mediastinal and
pleural soiling, the patient may quichly appear severely i,
dyspneic, tachypneic and cyanotic Temperature rapidly
rises Subcutaneous emphysema 1s the earliest sign first m
the suprasternal notch and spreading mto the nech and over
the thorax With pleural penetration, signs of effuston or hy-
dropneumothorax may be present Upper abdominal muscles
may be spastic and 1leus may be present Laboratory exam
1nation may show leukocytosis, and later changes m hemato-
crit may reflect dehydration X-rays may show subcutaneous
emphysema and displacement of the trachea, and njectiont
of radiopaque substances may demonstrate the site of rup-
ture Thoracentesis, with recovery of air or Auid, or espe-
crally food particles, hydrochloric acid or blood, 15 diagnos
tically helpful Prompt diagnosis 15 aided by a high mdex
T(® Am J Surg 93 271281, February, 1957
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of suspicion Any patient who has had nstrumentation or
probable mgestion of a foreign body or who has been vom-
iting and develops pun i the neck or thorax with subcu-
taneous emphy sema should be constdered to have an esopha-
geal rupture until proved otherwase

Progmosts 1s related to the site, etiology, size and time
elapsed since rupture If the rupture 1s cervical, small and
recogmized carly, prognosts 1s good If large, 1 the thoracic
mediastinum and recognized late, prognosis 1s grave In the
acute stage, nearly all deaths are due to shock secondary to
hypowia from tension pneumothorax and overwhelming sep-
s1s Later deaths are due to chronic sepsis, fistula formation
and malnutrition

Small cervical esophageal ruptures in the early stages are
best treated conservatnely with broad-spectrum antibiotics,
nothing by mouth and intravenous fluids Oral hygrene 1s
important and broad-spectrum antibiotic lozenges to dis
solve 1 the mouth may help presvent further bacterial con-
tamnation Large ruptures may be treated by primary su-
ture In late stages, the most effective therapy 1s classic
cervical mediastinotomy, dramning the retrovisceral space of
the neck and the superior posterior mediastinum Early large
and small ruptures of the thoracic esophagus are best treated
with prompt open operation For older ruptures, dramage
may be necessary If therapy has been delayed, operation
may have to be done in stages

Etiology and Histogenesis of Carcimoma of Esophagus
were studied by Paul E Stemner® (Unrv of Chicago) m 116
cases at autopsy Controls consisted of 116 autopsy cases
each of carcinoma of the stomach, carcitnoma of the lung,
malignant lymphatic disease and no cancer Cancer of the
esophagus, as contrasted with the control groups, was asso-
crated with a lugher cidence of a history of heavy alcohol
consumption, cirrhosis of the liver, second independent pri-
mary malignant tumors 1n the upper alimentary tract, poly ps
of the large intestine and, probably, heavy tobacco usage
Other benign tumors were not unusually frequent Age and
sex distribution 1n this and 1n other series of cases and eth-
nic, geographic, occupational, site and presvious usage factors

(6) Cancer 9 436452 \fay June 1956
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seem to indicate, with the statistical associations already
mentioned, that etiologic factors are numerous and environ-
mental-—chiefly chemical, physical and nutritional damage.
Injuries that eventuate in cancer tend to be greatest at points
of anatomic narrowing, natural or abnormal. Cell hardship
that leads to cancer may be inflicted from either side of the
epithelial lining and, in some cases, may be consequent to the
cell malnutrition that follows subepithelial fibrosis.

Discavery of an excessive association with polyps of the
colon may indicate that an inherently high susceptibility of
the alimentary tract to neoplastic transformation may be im-
portant in determining whether injurious agents are effective
in cancer induction in this tract. High levels of associated
cancers in the upper alimentary tract suggest that these pre-
cipitating factors are exogenous. The associated heightened
frequencies of histories of excessive alcohol intake and of
cirrhosis of the liver strongly suggest that in some instances
this exogenous agent may be alcohol. The study of 9 small,
silent, incidentally discovered esophageal cancers and of con-
trol material indicated that these tumors usually arose from
epithelium that tended to be atrophic and to be based on 3
fibrotic lamina propria. Widespread areas of epithelial hyper-
activity with cell polymorphism are exceptional. Statisti-
cally, clinically silent cancer of the esophagus is much less
frequent as an incidental autopsy finding than is prostatic
carcinoma. This fact, with the morphologic evidence, indi-
cates that a prolonged in situ stage is not the rule in esopha-
geal cancer. i

Carcinoma of Esophagus: Review of 381 Cases Admitted
to Toronto General Hospital 1937-53 Inclusive is presented
by Robert A, Mustard and Olive Ibberson.” The study group
was made up of 242 men (63.5%) and 139 women (36.5%)-
Average age was 62.9 years. The maximum concentration of
the tumors/unit of area was in the hypopharynx

Of the whole series, only 8 patients (3%) survived 5 years;
5 had hypopharynx lesions, 2 adenocarcinomas of the ab-
dominal esophagus and 1 a squamous cell cancer of the tllO;
racic esophagus Of 87 “untreated” patients, only 2 lived 2
years; none survived 214 years. :

(7) Ann Surg 144 927-940, December, 1956
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Of 100 patients treated with pallintive “ostomy ™ (plus ra-
diotherapy m 26), only 6 survived 1 year and 1 was alive at
4 years The value of gastrostomy for symptomatic relief or
prolongation of survnval 1s questioned In patients consid-
ered able to tolerate the operation, the authors prefer a sub
sternnl bypass procedure, using erither jejunum or colon to
restore the ability to swallow

Of 125 patients treated with tugh voltage irradiation, only
1 survinved 5vears Tins patient had 4 squamous carcmoma
of the posterior wall of the hypopharyns Ixperience with
patients treated smee 1953 by the cobalt “bomb” has, how-
ever, been somew hat more fayorable Most patients so man-
aged recen e at least temporary palhation, while i a few the
pruniry tumor m1y be obliterated

Only 133 patients (349%) were subjected to tumor sur-
gery Resection was accomplished 1n 100 (752%) , hospital
deathsafter operation totaled 48 (36 1%) The 5-year survival
rate for patients who had complete excision and reconstruc-
tion of esophigus was 19 4%

When possible, palliatiy e surgical management should con-
sist of a bypass procedure to restore swallowing, gastros
tomy should be used only when all other measures have
faled or are contraindicated

Treatment of Carcinoma of Esophagus 1s summarized by
D W Smithers® (Royal Marsden Hosp, London), who re-
viewed the records of 314 patients Of 65 untreated patients
62 died within 6 months and none survived 2 years Of 20
patients treated by resection, 12 died within 6 months and 1
survived more than 2 years Radimtion treatment was gnen
to 229 patients, 120 died within 6 months and 20 lived for
more than 2 years

In reviewmg all 5 year survivors after any treatment for
cancer of the esophagus, as found mn the world literature, the
author obseried that surgery 1s successful predominantly 1n
the lower third of the esophagus, where access and recon-

struction are easiet, and radiotherapy mn the upper esopha
gus where mvolvement of maccessible lymph nodes below
the diaphragm 1s least common Although little success has
been obtamed with tumors 1n the muddle of the esophagus
(8) Ann Roy Coll Surgeons England 20 36-49 January 1957
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and radiotherapy continues to result in rather more survivors
than surgery 1n this group, other advantages of radiotherapy
wergh heavily 1n 1ts favor as the method of choice for these
pattents With mimimum discomfort, with a hospital stay of
a few weeks (usually helpful for a starving patient who can
thus be properly fed and cared for) and with virtually no
treatment mortalty, most of these patients treated by mod
ern methods swallow well again until their death Their total
survival time 1n comfort greatly exceeds that currently se
cured for the surgical group

There seems to be a place for combmed surgical and radia
tion treatment 1 some patients, either by preoperative 1rra
diation or by use of radioactive gold gram implants

Radical Operations for Cancer of Middle Third of Esoph
agus B A Petrov? (Sklifosovsky Inst, Moscow) reports
on 648 patients who were treated for squamous cell cancer of
the midthoracic esophagus Only one third underwent sur
gery, and nearly half of them had exploration only Radical
operation was performed 1n only 123 patients (19%)

Petrov prefers the approach through a right sided thora
cotomy 1n the 7th or 6th intercostal space with cartilage in
tersection of two ribs and without preliminary pneumothorax
After mobihization of the esophagus, 1ts lower cut end ts h
gated and oversewn In most patients the esophagus 1s put
out from the neck to the left, which 1s technically easter than
from the right Gastrostomy 1s performed mostly after 23
days

In 32 resections of the thoracic esophagus simultaneots
esophagogastric anastomosis was done In 16, the anasto
mosis was performed near the aortic arch, 1n the other 16
below the arch

Twelve patients were operated on by the “tunne] method
for cancer of the thoracic esophagus, 4 survived An artificial
subcutaneous esophagus was created m 3 The immediate
mortality rate was lowest with the Torek method In 123
radical operations 61 patients survived Half of these died
within 2 ye1r and only 4 patients survnved 432 5 years
» [While this 1s an extenstve experience results of therapy are unusually
poor with an operative mortahty for resection (50%) that 1s exceedingly

€
lugh Moreover most surgeons have abandoned the Toreh method sinc
) Acta chir scand nav 112 145 151 1957
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one of the important objectives of resectionl therapy is relief of obstruc-
tion nd restoration of swallowmng —Id

Anterior Approach to Carcinoma of Supentor Mediastinal
and Cervical Segments of Esophagus 1s described by William
R Waddell and J Gordon Scannell! (ITarvard Med School)

Trennic—With the patient in the dorsal decubitus position, the
cervical esophagus 1s exposed smtially with the shin ncised as for
thyrowdectomy and the left end extended up anterior to the sterno-
cletdomnstoid muscle, almost to the mastoid process Dissection 1s

Fg 79 —Skin masions used for cerycal medustinal and abdommal approach
to esophagus (Courtesy of Waddell W R Scannell T
5 Gopagey (Courtesr'of Wadde and Scannell J G ] Thoracie Surg

then carried 1n front of the muscle, over the carotid sheath and behind
the thyroid to ¢ * * pharynx Lesions in
this region can with regional lymph
nodes [f the le r the sternum 1s 1n~
ased (Fig 79) and the sternum spht with a Lebsche knife Separa-
tion of the two halves 15 accomplished with a small rib spreader This
exposes the upper mediastinum The pleura 15 pushed back and the
left innominate vem mterrupted Further dissection‘posteriorly along
the left side of the trachea exposes the esophagus down to the level of
the aortic arch The left recurrent laryngeal nerve 1s routinely sacri-
ficed Mobihzation of the supra aortic portion of the esophagus 1s
(M) 7 Thoracic Surg 33 663 669 May 1957
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e be pulled down with 2 finger and the prosamal portions clamped
and hgated Thus the dissection from 1bove meets that from below
Tntire esophagus 1s thus frecd and After severance from the stomach
delivered into the supcrior mediastinum  The mobilized stomach 1s
brought through an opening mn the anterior portion of the dinphragm
mto the antertor mediastmum (Iig 80) the stomach will reach the
pharsnx by this route without undue tansion: A 3 lyer anastomosis
between the stomach and pharyny, or esophageal stump 1s made with
fine mterrupted silk sutures The tbdonunal wound 1s closed 1n layers
with through and through st1yv sutures and the sternum wired with
hewvy steel A tracheostomy 15 ¢stablished before withdriwal of the
endotrachen! tube this can be pliced to the night of the mudline
<o that it does not commumeate with the area of medistinal dissec
tion After transplintation of the stomach mto the thorax 1 Lewin
tube should be left in place and aspirated continuously until the pa
tient ¢an be upright while taking fluids and until satisfactory empty
ing of the stomnch has been demonstrated

The advantages of this surgienl approach are (1) that 1t
allows easy and direct exposure of the esophagus from the
tortic arch to the pharyny (2) neither pleural cavity needs
to be entered 1nd (3) gross extensions of tumor to lymph
nodes n cervical and upper mediistinal areas can be remov ed
rendilv with the primary tumor

Its principal disadyvantage 1s that if the stomach 15 used for
restoration of continuity the entire distal esophagus must
be removed which mvolves more or less blind dissection
from the level of the carin down to the diaphragm Sigmi
icant bleeding from esophageal arteries stripped from the
esophagenl wall (not encountered in this series) 1s an
herent danger that might require radical extension of the ap
proach A logical modification might be to transect the esoph
agus beneath the tumor turn in the distal cut end resect
the tumor and adjacent Iymph nodes 1nd restore continurty
by transplantation of the colon or jejunum through the an
tenior mediastinum In most patients the colon 1s mobihized
more readily than the stomach
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Grant Hypertrophy of Gastric Mucosa (Hypertrophic Gas
tritis) 1s discussed by J E Strode? (Straub Chnic Hono
lulu) Inthe giant type of hy pertrophy of the gastric mucosa
the stomach usually 1s larger than normal and not mfre
quently 1s mvolved mn surrounding adhesions Adjacent
lymph nodes usually are enlarged The stomach wall feels
thickened Tortuous mucosal folds vary from 1 to several cm
1 both width and height they are freely movable Hyper
trophy more frequently found in males may affect the entire
gastric mucosa or only a smallarea

Symptoms are not characteristic Most patients complamn
of epigastric distress and fulness Severe epigastric pamn and
tenderness vomiting and passing of blood occastonally occur
Duration of symptoms varies from a few weeks or months
to many years

Dafferentiation of hy pertrophic gastritis from other patho
logic lesions of the stomach particularly mahgnancy may
at times be 1mpossible without exploration examnation and
biopsy When such patients are subjected to operation 1t
probably 1s madvisable to do more than establish diagnosis
unless the patients symptoms are severe Partial gastre¢
tomy even total gastrectomy may rarely be mdicated
however

The role of hy pertrophic gastritis as a lesion predisposing
to gastric malignancy has not been established

Uropepsin Excretion Relation to Ducdenal Ulcer Disease
m Dragnosts and Therapy Uropepsin 1s the mactrve proen
zyme pepsinogen found m the urine of normal humans There
1s a quantitative ratio of 99 1 between the secretion of the
chief cell into the gastric lumen and 1nto the blood Thus 1t
accurately reflects the peptic activity of the stomach at 2
given time Patients with duodenal ulcer consistently excrete
at least twice as much uropepsin as normal control sub
jects Lloyd M Nyhus® (Univ of Glasgow) studied the uro

(2) Surgery 41 236 247 February 195
(3) 1bd pp 40641 Narch 1957
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pepsin excretion of 72 patients with previous simple gastro-
jejunostomy for duodenal uleer The patients were divided
wto three classes according to their chinical response to ther-
apy Class I comprised patients who were asymptomatic after
surgery Patients m class 1T had upper gastrointestinal sy mp-
toms postoperatively, whereas those 1n cliss IIT had proved
recurrent ulceration Most patients were men Recurrent ul-
ceration was not found i any women

The mean uropepsm excretion/24 hours for all patients
m this study was 472 umts, essentially the same as for pa-
tients with duodenal ulcer who did not undergo operation
There was no significant difference 1 uropepsin excretion
between classes I and II, only between classes I or IT and
class IIT Tlus difference n excretion can be used as a rel-
able indicator of recurrent ulceration in patients with sy mp-
toms after gastrojejunostomy The similar uropepsin excre-
tions before and after surgery reflect both chronic and acute
stress

Quantitative Studies on Effect of Gastric Resection on Se-
cretion of Gastric Juices Current surgical treatment of du-
odenal ulcer emphasizes subtotal gastric resection The aim
of tlus operation 1s to reduce the acid secreting capacity of
the stomach Eaperience has shown that after subtotal re
section most duodenal ulcers heal A quantitative relation-
ship, however, between the amount of stomach removed
and the secretion of acid gastric juice has never been shown

Herzl Ragins, S O Isans Jr, L R Dragstedt II, S P
Rigler and Lester R Dragstedt! (Univ of Chicago) studied
the secretory characteristics of total mnervated fundic
pouches of the dog s stomach quantitatively by three meth
ods 24-hour collections, response to a standard insulin test ,
and response to a standard histamne test The pouches were
resected m three stages, with the nerve supply kept intact,
and were studied after each operation

An almost direct relationship was found betw een amount
of fundic mucosa present and 2+hour daily gastric secre
tions The gastric secretory response to insulin and histammne
fell much more rapidly Free acid concentration did not fall
sigmificantly until the final stages of resection which sug-

) ANMA Arch Surg 74 266 272 February 1957



gests that the cardiac end of the stomach is poor it acid
secreting parietal cells

Stress and Duodenal Ulcer and their relation was studied
by Lester R Dragstedt, Herzl Ragimns, Lester R Dragstedt,
II, and Shirl O Evans, Jr5 (Unitv of Chicago) m animal
expermments and clinical investigations These studies con
firmed the belief that physical trauma, including burns, can
mduce acute ulceration 1n the stomach or duodenum or cause
exacerbation 1n previously existing chronic ulcers Surgical
operations in the cranial cavity or elsewhere appear to act
stmuilarly These effects appear wn only a few subjected to
these injurtes Such traumas also cause immedate and
marked increase 1n output of corticotropin from the anterior
pituitary and of epinephrine and corticoid hormones from
the adrenals Prolonged admimstration of corticotropmn or
cortisone exacerbates existing ulcers or causes new onies 12
occasional subjects, but not 1n all Sustamed hypersecretion
of gastric juice of either humoral or neryous origin produces
progressive chromc gastric and duodenal ulcers in dogs
Usually 2 6 weeks are required, and output of gastric juice
must be at least 2 3 times normal

That physical stress produces or exacerbates ulcers
through gastric hypersecretion produced by liberation of cor-
tisone 1s however, not supported by this study In quanti
tatnve studies 1in Herdenhain pouch dogs, severe burns caused
diminution rather than stimulation of gastric secretion
Transfusion of blood from severely burned dogs also de-
pressed gastric secretion 1n recipient animals These findings
speah against the concept that histamine or a similarly act-
ing gastric stimulant 1s released 1n significant amounts I
the blood stream Neither corticotropin nor cortisone st
ulated secretion of gastric juice from accessory stomach
pouches 1n dogs and pigs comparably to histamine or msulm
hypoglycemia, or to the degree produced by food taking
These findings suggest a secondary effect on gastric secre
tion as might be produced by alterations n electroly te com-
posttion of the body, or to changes m appetite, food tahing,
or other factors

Continuous secretion of gastric juice 1s regularly found 1n
“T{5) Ann Surg 144 450 463 September 1956
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the empty stomach of a normal man The mechamsm of this
contimuous sceretion 1s thought to be largely of nervous on-
g and mediated by the vagus nerves The fasting hy perse-
cretion of gastric juice m duodenal ulcer patients 1s usually
exaggerated the might before operation, possibly because of
appreliension It was also found that fasting nocturnal gas-
tric secretion m duodenal ulcer patients ts munmal during
the first 5 days after vagotomy and gastroenterostomy, in-
dicating that surgical trauma does not stimulate gastric se-
cretion n the vagotomized stomach, and, further, that hy per-
secretion of gastric juice 1t duodenal ulcer patsents 1s of
nerious rather than hormonnlorigin

> {Few men have contributed more te our knowledge of gastromtestinal
duodenal ulcer than Dr Lester
al and experimental studies re
us field of investigation reflect
Ius thonghtful and fratful approach to this problem —Ed ]

Inhibitory Action of Locally Applied Antilustarmines on
Canine Acid Gastric Secretion Induced by Histamme A W
Kay and A P M Torrest® (Western Infirm , Glnsgow ) stud
ted the secretory response of separated canme stomach
pouches to 005 mg histamine base/kg body weight mnjected
subcutineously after the direct application of 1, 2, 4 and 6
mg /ml promethazine hydrochloride and 2 mg/ml me-
pyramine maleate to the mucosa of the pouch Both sub
stances mhibited the acid secretion mduced by histamine,
promethazine was the more potent This inhibition 1s a true
antagomsm to histarmine and not a local anesthetic or
atropine like action The failure of parenterally admimstered
antithistamines to antagomize histamine at the parietal celt
remuns unexplumed

Physiologic Effects of Various Types of Gastrectomy on
Gastric Acid Production with Spectal Reference to Func-
tion of Denervated Gastric Antrum Alan P Thal, John F
Perry, Jr, and Owen H Wangensteen” (Univ of Minne-
sota) studied the effect of tubular and segmental gastrectomy
on Heidenhun pouch secretion Tubular gastrectomy regu-
larly caused marked hy persecretion of acid gastric Juice from
the pouch This effect did not follow the segmental operation
In seeking explanation for such opposite results in procedures

(6) Bt J Surg 43 527524 March 1956
(7} Surgery 41 576 588 Apnil 1957
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superficially similar, the authors found that if the vagus m
nervation of the antrum were preserved during segmental
gastrectomy, hypersecretion resulted Conversely, division
of the antral vagus fibers after tubular gastrectom;y tempo-
rarily decreased gastric secretion These findings suggest
that vagus denervation of the gastric antrum induces a less
ened responsiveness to chemical and mechanical stimult In
operations in which the antrum 1s retained, careful study of
1ts behavior under such altered circumstances should be
made However, if the partial cell mass has been adequately
resected, the likelihood of ulcer recurrence 1s reduced to 2
reasonable lev el

> [These well designed experiments should provide a better understanding
of the function of the gastnc antrum and help to clanfy some of the
problems associated with antrum preserving operations for peptic ulcer

Massive Hemorrhage from Peptic Ulcer Following Oper-
ation or Trauma* Report of Seven Cases with Six Recov-
ertes Irwin Goldfarb and Harry C Saltzstemn® (S Hosp,
Detroit) report on 7 patients n whom severe peptic ulcer
followed operation or trauma In 1 patient, recovery follow ed
daily transfusions of 1,000 1,500 cc , 1n another, recovery fol
lowed 20 pt blood given during 4 days Persistence of symp-
toms necessitated elective gastrectomy In 5 patients, emer-
gency gastrectomy was required , 4 recovered, 1 died

Tissue hypowia 1s rather frequent after major surgery or
the stress of trauma and infection Experimental evidence
shows that in burns hemoconcentration may predispose to
gastromntestinal ulcer Some patients 1n this sertes—also sev-
eral stmilar ones cited in the literature who died—erther had
stormy conyalescences from various mfective processes, OF
the operation was prolonged or the patient bled freely, of
he was 1n shock of varying 1atensity either at time of opera-
tion or later This 15 exclusive of and before massive hemor-
rhage from the ulcer Tissue hypoxia may come on mstdi-
ously Preoperative blood loss or deficiency may not be com
pletely replaced Long careful dissection may cause mofe
blood loss than a quicker procedure and 1n treatment of post
operative complications the need for more blood may sim
1larly not be recognized

® G y 31575529 November 1956
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Acute Hemorrhage from Peptic Ulcer: Follow-up Study
of 310 Patients was done by Austin B Chinn, Arthur S Lat-
tell, George F Badger and Argyle J. Beams® (Western Re-
serve Unn ) on those who had one or more episodes of
acute bleeding from peptic ulcers during 1936-48 There was
a 94 2% follow-up to July 1951 Of the 173 patients whose
hemorrhages were due to duodenal ulcer and who had had no
hemorrhages or operations before, those who survived the 1st
hemorrhage and were continued under medical management
had a 31% chance of having a 2d hamorrhage withmn 5 years
of the Ist Those who survived a 2d hemorrhage and were
continued under medical management had a 649 chance of
having a 3d hemorrhage within 5 years of the 2d Predic-
tions were that about 3% of those who survived the 1st hem
orrhage would die of a subsequent hemorrhage and 13%
would die of other causes About 45% of those who survived
the Ist hemorrhage would have erther a hemorrhage or sur-
gery within Syears

The age of the patient did not influence the chance of hav-
g a 2d hemorrhage from duodenal ulcer, but the mortahty
from the 1st hemorrhage and probably from subsequent hem-
orrhages increased with age The patient who had had mul
tiple acute hemorrhages and was over age 50 offered the
least favorable prognosis for continued successful medical
management

The survinal after a massive hemorrhage from duodenal
ulcer did not appear to alter the rish of later death from
causes other than ulcer The mortality after the 1st hemor-
rhage from gastric ulcer was ligher 1n patients over 50 than
m younger patients

Experiences with Treatment of Acutely Massively Bleed-
g Peptic Ulcer by Blood Replacement and Gastric Resec-
tion m 193 patients 1s reported by John D Stewart, James
H Cosgnff and James G Gray! (Unnn of Buffalo) Indica-
tions were gross bleeding imto the upper gastromtestinal
tract within a week, a measured total red cell mass less than
60% of the expected normal and reasonably good clinical ey -
dence for the diagnosts Patients not meeting these criteria

(9) New England J Med 255 973978 Nov 22 1936
(1) Surg Gynec & Obst 103 409-31> October 1936
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were treated supportively, unless bleeding continued or re-
curred and the criterta were met

The average age of patients was 57 2 years, 18% were over
age 70 Half the patients who recovered and three fourths of
those who died had serrous associated diseases Cardiovas-
cular disease was frequent in patients over age 50 The com
monest postoperative complications n patients who recov-
ered were wound infection and deliscence, pulmonary
atelectasis and pneumonia, commonest 1n those dying were
cardiac complications Dehiscence of the duodenal stump
stomal arrest, transfusion reaction and postoperative hemor
rhage were rare The average amount of blood grven before
and during operation was 2,600 cc Orthodox subtotal gastric
resection with removal of three fourths of the stomach and
antecolic Hofmeister anastomosis was usually performed
Postoperative mortality was 3% under age 50 and almost
189% over 50

Management of massively bleeding peptic ulcer by imme
diate blood replacement and gastric resection 1s based on the
following concepts Danger 1s mcreased by age and serious
associated disease which lower the patient’s physiologic re
serve Whether gross bleeding from peptic ulcer m a given
patient has ceased or whether 1t will recur are open ques
tions, explosn e secondary hemorrhage may be rapadly fatal
even under hospital treatment Bleeding from peptic ulcer
can be arrested surgically by an operation, which 1s also good
treatment for the ulcer diathesis Surgical operation and re-
suscitation from hemorrhage can be done concurrently with
proper use of blood transfusion, good anesthesia and surgical
shill
> [Dr Stewart and lus associates have devoted considerable nterest and
effort to this problem Their thoughtful climcal mvestigations have pro
vided sound recommendations that deserve wide adoption —Ed ]

Upper Gastromtestinal Hemorrhage of Obscure Origin
Peptic ulcer 1 which the site 1s not determmed causes most
bleeding Other lesions causing hemorrhage may be esopha-
geal or gastric varices, diffuse gastritis with superficial ero-
sion, shallow, solitary acute gastric or duodenal ulcers, du-
odemtis, bemgn tumors of the stomach, hiatus herna and,
rarely, bilary tract disease James A Kirtley, Jr, Douglas
H Riddell and £ Ide Smith? (Vanderbilt Unny ) report on 26
T(2) Ann Surg 14> 789 795 “May 1957
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patients with severe hamatemesis and melena who underwent
operation for control of blood loss

Indications for surgery were (1) continual bleeding for 48
hours despite, adequate medical management, (2) hematocrit
which could not be mamtamned with 500 ml whole blood ex-
ery 8 hours, (3) an excangumnating hemorrhage for which
excessivt amounts of blood were needed to mamtain blood
pressure, () massive bleeding m a patient over age 50, (5)
bleeding which stopped but recurred winle the patient was
still under a rigtd medical regimen and/or (6) multiple re
current hemorrhages Each patient met at least one of these
requirements Therc were 17 men and 9 women Average age
was46 LCleven had had previous epigastric symptoms

In 12 patients, the imtial operation was exploratory lap-
arotomy Of these, 8§ had also gastrotomy, duodenotomy or
both, without demonstration of the bleeding site, 4 had lap
arotomy only Of the 12 patients 7 bled subsequently and
requured “empince” gastric resection later A total of 21 pa-
tients had “empiric’ gastric resection of 30 100% Of the 12
patients who had ewploratory laparotomy initially with or
without gastrotomy, 8 either required subsequent resection
for bleeding or died (67% failures) Of the 21 patients who
had gastric resection as a primary or secondary procedure,
2 had recurrent bleeding and 6 died postoperatively (38%
farlures) None of the 6 who died postoperatinely died of
hemorrhage Although the number 15 too small for statistical
analysis, the difference between 67 and 38% farlures may be
mmportant and “empiric” gastric resection appears useful n
treatment of upper gastromtestinal hemorrhage of obscure
ongin

The patient should be managed by both an intermist and
surgeon Evaluation should be early during hospitalization
Injudicions delay with constant or recurrent blood loss low -
ers the patient’s ability to withstand the inesitable operation
The site of bleeding must be established as being i the upper
gastromtestinal tract Early < ray esammation with barium
may help exclude varices or duodenal ulcer even in the
presence of blood Esophagosopy may be of great value
When the abdomen 1s opened, the stomach, duodenum and
Jejunum should be carefully examined A liberal gastrotoms
and duodenotomy should be done, with careful attention to
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the 2d and 3d portions of the duodenum Irrigation of the
folds with saline may ard visualization of small lestons Ap
plication of a sponge or suction 1s inadvisable If all efforts to
locate the bleeding site fail, “empiric” 75% gastric resection
seems to offer best assurance aganst further bleeding

Acute Free Perforation of Gastric and Duodenal Ulcers
Expertences from Kirurgiska Hospital, Helsingfors, m
1946-1955 Harry E Blomquist and Gustaf Fock® studied
245 patients, aged 16 90, who were treated for acute free per
forations of gastric and duodenal ulcers Most patients were
engaged mn heavy work Only 53% were women Most per
forations occurred during the season from May to December,
between 4 and 5 pm The usual operation performed was
simple suture sometimes covered with a flap of omentum
The mortality rate for the entire group was 114% Opera
tnve mortality mn 239 patients was 10 5% It was lower among
the younger patients For patients operated on within 6 hours
the mortality rate was 23% and for all those operated on
within 12 hours 1t was 4%

Decreasing Mortality from Perforated Peptic Ulcer Peter
J Guthorn* (Asbury Park, N J) reviewed case histories of
165 patients with perforated peptic ulcer treated m a com
mumty hospital over 20 years There has been little change
mn the clinical picture except for mcreased mcidence among
women

The acute sy mptoms start with sudden rupture of the base
of a gastric or duodenal ulcer and escape of hghly irrtating
contents 1nto the peritoneal cavity Immedate and spreadmng
chemical peritonitis eventually myvolves most or all of the
peritoneal surfaces Occasionally perforation 1s not free but
1s contamned to some extent by previous adherence of omen
tum, parietes or other viscera Inflammatory response t0 per
itoneal 1rritation results m secretion of large amounts ot
flnds and electrolytes into the peritoneal cavity at the eu\
pense of circulating body fluids At first this 1s essentially
sterile, but later there 1s bacterial growth Gastric hyper
acidity 1s a protection agamst the entrance of pathogcﬂ:;
orgamisms Comerselv, perforations occurring in h}’Pe”C’O
ity or anacidity are hikely to result in more orgamsms

(3) Acta chir scand nav 112 2597 0 1957
(8) J M Soc New Jersey 53 357358 July 1956
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greater pathogemicty This probably cplams the greater
mortality in gastric as compared with duodenal perforation

Associated bleeding 1nd perforation was found to increase
mortality and morbidity As age progresses, mflammatory
response to injury 1s less prompt and sustamned Sex plays
no apparent part except that the female 1s less often sus-
pected of perforation and most frequently suspected of dis-
case oniginating n the pelvic organs Incidence of missed
diagnosis seems to be about 1%, usually 1n aty pical or bizarre
cases

If escape of irnitating gastric or duodenal fluid 1s contained
by operatne closure before bactenal growth, recovery can
be ewpected with a mimmmum of complications Likewise,
gastrie suction will remove most of the gastric secretion
before escape mnto the peritoneal cavity and allow sealing of
the defect Should escape of flud contmue, generalized per:
tonitis causes death by sepsis, dehydration and electrolyte
imbalance If chemical peritonitis persists without bacterial
growth, 1 plastic peritomtis will develop with multiple small
mtestme obstructions This explains cases of Jong survival
and gradual death by mmamtion Increasing age, long dura-
tron and gastric as opposed to duodenal perforation have
anadverse effect

Surgery after 24 hours appears contramndicated The per-
foration 1s usually sealed by this time and peritoneum and
omentum are better able to accomplish removal of peritoneal
contaminants than s transabdominal dramnage

General use of parenteral fluids, transfusion and nasogas-
tric suction with sulfonamide and antibiotic therapy, plus
abandonment of mtraperitoneal dramnage, have reduced mor-
tahty from44% to 5%

> [Most expertenced surgeons in thts field would strongly disagree with
this author s observation that surgical intervention after 24 hours 1s
contramndicated 1 perforated peptic ulcer The concept on which this
recommendation 1s based ‘that the perforation 1s usually sealed by this
time and that the peritoneum and omentum are better able to accomplish
removal of the peritoneal contaminants than 1s transabdominal drainage,”
15 fallacious and reflects madequate experience wath this problem —Ed 1
Perforated Peptic Ulcer Immediate and Long Term Se-
quelae A Tom Matheson® (Royal United Hosp , Bath, Eng-
Iand) review ed a series of 115 perforated peptic ulcers, treated
by simple suture where possible The 92 patients who sur-
(5) Brt J Surg 43 65164> May 1956
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vived the perforation or 1ts immediate complications had a
p p

follow-up of 4 10 years Gastric perforations were propor
tionally more often fatal than were duodenal perforations
Age was important in influencing the immediate fatahties A
perforation was always lethal 1n women over age 60 and usu
ally in men over age 70 In younger patients, death was often
assoctated with systemic disease Incidence of reperforation
was 11% In every imnstance, the cause was duodenal ulcer,
and patients were notably younger than average

Turther operation (parttal gastrectomy where possible)
was performed 1n one third of the survivors All but 2 of
these 30 patients had had duodenal perforations It was estt
mated that half of all patients with perforated peptic ulcer
would require definitry e surgery subsequently Early relapse
after perforation was important mn necessttating further op
eration, and pyloric obstruction was the commonest com
plication for wiich partial gastrectomy was performed The
over-all mortality for gastrectomy was 13%

The patient’s course after perforation was unpredictable
Perforations in women were more serious than those in meud,
all 6 women over age 60 died, and the 4 younger women dr
poorly after perforation An ulcer which had once perfo
rated evidently proceeded more quickly to fibrosis and pene
tration A postertorly penetrating ulcer often followed treat3
ment of an anterior duodenal perforation Four patlents»h
of whom had ulcers were cured symptomatically by the
perforation N
> [Dr Mathesons study confirms those of other mnvestigators ﬂ;atateg
incidence of recurrence of ulcer disease following treatment of per m;uon
ulcer by simple closure 1s high For this reason primary gastnc};ez o
at the time of perforation which has long been advocated n Eu [Jm_
climics has recerved ncreasmng favor in recent years m this coufntﬂ’t glth
ticularly 1n hight of the fact that 1t may be applied with equal 1 nom e
less risk than the more conservative procedure of stmple closure by
presence of adequate personnel and facilities This 1s well demons:}x;almme
the report of the group from the Umversity of Washington whlh o
diately follows this comment as well as by our own experience Wi 1{ ) ot
mcludes approximately 200 cases with an operative mortality o
2% —Ed ] -

Treatment of Perforated Peptic Ulcer Report of 433)15'-:)1'“
gical Cases 1s given by Andrew J Martims Hilding H Snd
and Henry N Harhins® (Seattle) There were 401 men 2

(6) West J Srg 65 7280 Mar Apr 1957
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36 women, more than half of whom were age 50 or over Of
these, 132 (30 2%0) had no previous sy mptoms suggestive of
gastric or duodenal ulcer Concomitant bleeding occurred m
74 (169%), mamfcsted by gurac-positive stools and only
rarely by massne hemorrhage

The over all mortality from perforated peptic ulcer, m-
cluding those cases found only at autopsy, was 99 (226%)

100 Conservative
SOW [:I Management
by —_ [T Al Treated Coses
3 %91 N [::] Operative
X 701 3 Management
§ 60
5 50+ 4559
% 40
;fj 21 224%
2|°- i34 119% 127%
01 “issx 77
0 (% i 2
YEAR 1938-1947 19481952 19531955
NO PRIMARY
RESECTIONS o 13(0 deaths) 27 {1 death)

Fig 81 -—Evaluation of mortality rates by per ods and methods used Numbers
in kollow squares refer to total number of patients treated in that group (Courtesy
of Martmis' A J et al West J Surg 657280 Mar Apr 1957)

The rate increased with mcreasmng age and with delay
operation

The therapeutic approaches were (1) conservative man-
agement by continuous gastric suction, antibioties transfu-
sion parenteral flinds, (2) laparotomy with simple closure
of the perforation with a tag of omentum and (3) primary
subtotal gastrectomy Conservatiye management was unsat
1sfactory Primary or early elective gastric resection yielded
the lowest mortahty incidence and gave the best ultimate
results Esen though an increasmg number of patients were

treated by primary gastric resection, the over all mortality
decreased (Fig 81)
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Statistical Data on Incidence of Gastrectomy in Alcoholics
from the literature and their own experience were reviewed
by E Martimor, J.-F. Dereux and P. Nicolas-Charles?
(Paris). Gastrectomy for ulcers is done about four times
oftener in alcoholics hospitalized for neurologic or psycht
atric disease (5-209%) than in other mental patients or n the
general population (1-2%). Statistics collected by West and
Hecher m 1951 showed that the incidence of ulcers in the
general population and in nonalcoholic psychotics was about
equal.

Compared with gastrectomies, there are significantly fewer
ulcers treated medically or operated on as emergencies be-
cause of perforation In most patients, the sequence of events
is alcoholism, ulcer, gastrectomy and internment Among
other chronologies, the occurrence of alcoholism after gas-
trectomy 1s particularly important The prognosis for this
clinical type of patient is unfavorable if consumption of al
cohol 1s not stopped , medical treatment is difficult in stom-
achs of reduced size, and there is little possibility for effectrve
psychotherapy.

At present, 1t is difficult to confirm or deny the hypothesis
that gastrectorized alcoholics constitute, even before opera-
tion, a particular group of alcoholics, 1t appears rather that
this group 1s quite heterogeneous.

Vagal Resection in Treatment of Duodenal Ulcer. A A
MacKelvie® analyzed results of surgical treatment of 473
consecutive patients with duodenal ulcer. Vagal resection
alone was done 1 118 Of 105 patients with proper follow-up,
23 required gastroenterostomy for symptoms secondary t0
the vagal resection, such as gross gastric retention with fou!
flatulence and diarrhea In all these patients, the vagal sec-
tion appeared complete. Thus, 1n 28%, vagal resection alone
was a failure, and the need to relieve gastric retention 50
often by a second operation condemns 1t

Vagal resection combmed with retrocohic gastroenteros:
tomy was performed 1n 332 patients Operative mortallt}f
was 27% Excellent results were obtamned mn over 90% ‘;7'
patients Equally good results may probably be obtamned by

(7) Presse med 64 1393 1394, Aug 11, 1956
(8) Brt M J 1 321323, Feb 9, 1957
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vagal resecton wath pyloroplasty Results are at least as good
as those after partial gastrectomy, and operative mortality
15 probably appreciably lower These good results and the
fact that partinl gastrectomy 1s not excluded as a further
possibnlity 1n resistant cases mdicate that the combined op-
eration should be the method of choice in treatment of duo-
denal ulcer
Duodenal Uleer - Treatment by Vagotomy and Removal of
Gastric Antrum Leonard W Fdwards, ] Lynwood Her-
nington, Jr, Samucl £ Stephenson, Jr, Robert T Carlson,
Regmald J Phallips, Jr, Willlam R Cate, Jr,and H William
Scott, Jr?® (Nashville, Tenn ) analyze results in 324 patients
operated on from January 1947 to December 1955 Group I
represented 188 private patients operated on by staff mem-
bers of Ldwards-Tve Climic, group II (76) were staff and
private patients operated on by resident or attending staff
surgeons, group III consisted of 60 patients treated at
Thayer VA Hospital Operations consisted of vagotomy and
resection of the distal 35 50% (60% 1n a few cases) of the
stomich Age range was 1577 (average 467), 272 were
males Duration of ulcer symptoms ranged up to 47 years,
average 11 1years Several patients with massive hemorrhage
had no previous ulcer history Average hospital stay among
group I patients was 9 days, group II, 11 days, and group
I11, 21 days There were 13 hospital deaths (4%), 6 of these
n patients with massive bleeding who underwent emer-
gency operation Sia deaths occurred in patients with pyloric
obstruction, and 5 of these had associated renal or vascular
disease Among elective resections, the one fatality occurred
m a man, 49, who had simultaneous excision of a pancreatic
cystand developed fatal postoperative hemorrhage
There were 42 sigmficant postoperative complications
(169%) , delayed gastric emptying (11 patients) was most
frequent Ten of 311 pattents who survived operation sub
sequently died of unrelated causes, all had obtained a satis-
factory result from the gastric operation Seven additional
patients were lost to follow up, so results are complete on
294 patients (Fig 82)
Pain refractory to medical management (more prominent
9 Ann Surg 145 "38752 May 1957
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RESULTS IN RELATION T0 INDICATION FOR OPERATION

InprcaTION |ExceLLent|_ Goop | Fam Poor | _ _ToTaL
Fam oo | s | edm | 4 R
‘o 0 {4 0
Hemorrhage 7 24 7 [i 88
648% | 272% 8% 7
Obstruction 43 11 2 1 5
755% 193% 35% 17% 7
Perforation 5 0 1 1
714% 143% | 143%. | —x
Total 184 83 19 8 294
among young and mddle-aged) was the primary mdrcation
for operation i 142 patients Hemorrhage (more frequlf“t
n than

among older patients) was a more frequent ndicatio
obstruction, which was not restricted to older persons but
occurred relatively often 1n patients 41-50 Seven patients
underwent vagotomy with antrectomy for acute perforatlon



THE STOMACH AND DUODLA\UM 379

They were seen within the first 12 hours following onset of
symptoms and were judged to be good surgical rishs Post-
operatnve course closely parallelled that of a patient under-
gomng clectrve operation All 7 had a posterior penetrating
ulcer in addition to the antertor wall perforation

Results were good or excellent i 936% of group I, 1n
97% of group II and 1n only 736% of group IIT Discrep-
aucy n results of group III patients 1s possibly explained
by the fact that in the Veterans Hospital many pattents have
lost mcentrve to return to gainful occupation and family re-
sponsibility Nevcrtheless, results of vagotomy and antrec-
tomy were superior to those obtained with radical subtotal
resection for duodenal ulcer in the same institution

Symptoms suggesting the dumping syndrome were ob-
served in 68 patients (23 1%) , the dumping was mild in most
mstances and at times was revealed only by careful ques-
tiomng Symptoms were usually well controlled by restrict-
g carbohy drates

The most significant fact derived from this follow -up studv
1s that there has been no suspected or proved evidence of re-
current ulceration among 294 patients

Partial Gastrectomy versus Vagotomy with Gastroenter-
ostomy in Treatment of Duodenal Ulcer Tilden C Everson,
Vernon Z Hutchings, Jesse Lisen and Michael F Witan-
owshi! (Un1v of Illinors) state that during 1946 54, 348 pa-
tients with duodenal ulcers had a partial gastrectomy (Bill-
roth II) and 178 with duodenal ulcers had vagotomy with
gastroenterostomy The age and history of perforation were
stmilar 1n the two groups The principal mdications for
surgery were obstruction and pamn in both gronps, but hem-
orrhage was an important dication m the partial gastrec
tomy group Most of the patients it whom an estimate was
made had had two thirds or more of the stomach remoyed

Postoperative complications occurred m 37 7% of the par
tial gastrectomy group and 1n 25 8% of the vagotomy group
Wound complications occurred about equally 1n both Pul-
monary comphcations occurred i 127% of the partial
gastrectomy group and 1n 4 4% of the vagotomy group Post-
operitive abdominal complications occurred m 14 6% of the

() AMA Arch Surg 74 547554 Apnl 1957
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vagotomy group and in 1129 of the partial gastrectomy
group Commonest abdominal complications after vagotomy
were diarrhea, gastric atony and stomal obstruction The
commonest abdominal complication after partial gastrec
tomy was duodenal stump leak, which occurred m 35%
Cardiovascular complications occurred 1 52% of the va
gotomy group and 1n 2 4% of the partial gastrectomy group

The postoperative mortality was 4 9% 1n the partial gas
trectomy group and 1 1% 1n the vagotomy group Mortality
rate after partial gastrectomy was 29% when the mndication
for surgery was other than hemorrhage In the 17 patients
who died after partial gastrectomy, death was secondary to
duodenal stump leak i 7 Of 12 with duodenal stump leak
7 died In 6 of the 7 who died, drains had not been placed
near the duodenal closure at operation, whereas ntrapert
toneal drains (Penrose) had been used m the 5 who lived

Recurrent ulceration proved at surgery and/or by x rays
was noted 1n 22% of 231 patients after partial gastrectomy
and 1n 7 6% of 131 after vagotomy with gastroenterostomy
Presumptive recurrent ulceration (hematemesis and/or
charactenistic ulcer pain) was noted 1 17% of patients with
partial gastrectomy and 1n 53% who had vagotomy with
gastroenterostomy

No difference was noted 1n the percentage of patients below
average healthy weight between partial gastrectomy and va
gotomy with gastroenterostomy and likewise no difference
1n the mcidence of the dumping syndrome

Of the survivors 92 6% followed after partial gastrectorsy
and 84% followed after vagotomy with gastroenterostomy
were satisfied with the operative result However, mcluding
those who died after the operation among dissatisfied p2
tients, patient satisfaction was 86 3% after partial gastrec
tomy and 82 7% after vagotomy with gastroenterostomy

Gastrectomy by Exclusion for Duodenal Ulcer 82 Caseslé‘
3,000 Gastrectomues are reported by R de Vernejoul E
Henry, R Devin and R Courbier? (Umiv of Marseille) Den
spite 1ts Iimuted indications gastrectomy by excluston 13 as
excellent operation which saves some patients from serIOU_
biliary-pancreatic or fatal complications It 1s indicated priv
TT(2) T cur 73 129147 February 1957
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cpally i patients m whom ulcer resection 1s contramdicated
However great the experience of the surgeon, gastroduode-
nectomy cannot be donc 1n certam rare cases without undue
risk of myury to the bile duct, pancreas or a large vessel
Choice of gastrectomy by exclusion 1s dictated principally
by (1) site of the ulcer and (2) periulcerous inflammatory
reaction
The techme differs according to whether the ulcer 1s situ-
ated distally m the duodenum or on the bulb, with inflamma-
tory cicatricial sclerous reaction mvolving the upper portion
and posterior surface of the duodenum and the entire pyloric
region When the ulcer 1s remote from the bulb, in the 2d
segment, the section 1s carried to the Ist segment of the du-
odenum and the pylorus entirely freed Instances where su-
turing and embedding of the stump are carried out n healthy
tissue and healing 1s uncomplicated are, unfortunately, con-
siderably less frequent than those in which contramndications
to resection are due to pancreatitis with sclerous reaction,
which interdicts section of the duodenum 1n pathologic tissue
and demands section at the antrum with conseriation of the
pylorus To free the pylorus in these patients requires section
of the 1st segment of the duodenum 1n a completely sclerous
zone, often 1n contact with the ulcerated area, with suture in
diseased tissues, which increases the risk of duodenal fistula
and all 1ts consequences In these instances, 1t 1s preferable
to conserve the pylorus with section of the antrum, after
complete removal of all gastric mucosa from the site of antral
section to the pyloric orifice The section will then be car-
ried to the antrum and followed immediately by removal of
the mucosa with conservation of a healthy musculoserous
layer and a stump presenting less rish of fistulization
Gastrectomy by exclusion should thus fulfil two purposes
(1) assure physiologic conditions by suppression of the zone
of acidity and (2) avoud fistulization of the duodenal stump
The first will be achieved by complete ablation of all antro-
pyloric mucosa and resection of the stomach 1 two layers,
the second by a nigorous technic of closing the pyloroduo-
denal stump, perfection of the gastrojejunal anastomosis

and suppression of all reflux of gastric contents 1 the du-
odenalarea
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Description and Justification of New Curative Operation
for Peptic Ulcer: “Reversed Gastrectomy.” Classic subtotal
gastrectomy for peptic ulcer is a typical “functional” opera-
tion. Its purpose is the complete modification of the endogas-
tric environment. The only test of its success is thorough
achlorhydria. To attain this, gastrectomy uses an effectne
subterfuge. It leaves untouched the air pouch and part of the
body which are the acid-secreting area, but inhibits secre-

P
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he 88‘;4(1(6(')12_)Llr3\“s & resccm;n h after reed gastrectomy ”

Fy right) —Appearance of stomach after "revel 286,

(Courtesy of Deloyers. L.~ Ann  Roy Coll Surgeons England 18 277356
May, 1956 )

tion by removing the pyloric antrum where “gastr.m” 1s pro-
duced However, the acid part of the stomach which is pre-
served, although inhibited by removal of the alkaline area,
indefinitely keeps a secretory potentiality. Sometimes the
rest of the stomach may resume aad secretion and start 2
new ulcer cycle. To prevent this, L. Deloyers® (Unv. Ll]'Jl'C
de Bruxelles) advocates a “reversed gastrectomy” by which
the acid-forming area of the stomach 1s removed and thdc
alkaline-producing area of the antrum (Fig 83) 1s preservec.
Tecanic —Through a thoracotomy incision, the pleura 1s split 1"5_t
above the diaphragm, and the lower esophagus s freed The dtlad
phragm is severed The vessels of the greater curvature ar¢ liga e—
downwards, up to 10-12 cm. from the pylorus. The left gastric ves

(3) Ann Roy Coll Surgeons England 19 277 286, May, 1956
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scls of the stomach are then ligated. Between the antrum and body,
two parallel lines of silver clips are applied and the stomach resected
between them. The antral cut edges are approximated by a continuous
suture from the lesser curvature to a point located at a distance of the
greater curvature twice the diameter of the esophagus. The esopha-
gus, which has been severed obliquely just above the cardia, is anas-
tomosed with the free cut edge of the antral pouch on the greater
curvature, using an inner layer of interrupted sutures and an outer
layer of mattress sutures (Fig. 84). A Levin tube is left in the
stomach for continuous aspiration. The diaphragm is closed above
the esophagogastric anastomosis. The mediastinal pleura is sutured.
A wide catheter is led out through a small incision in the 10th inter-
costal space posteriorly, and the thoracotomy incision is closed.

This technic is valid for all the locations of the ulcerative
diseases: cardia, lesser curvature, antrum, duodenum and
jejunum. Pyloric stenosis may represent a contraindication.
The technic may be used also for marginal ulcerations fol-
lowing gastroenterostomy.

Treatment of Chronic Duodenal Ulcer by Antroduodenec-
tomy and X-irradiation: Interim Report. Grayton Brown
and 1. J. Wood* (Melbourne) tried the combination of an-
troduodenectomy with end-to-end anastomosis followed by
x-irradiation for treatment of severe duodenal ulcer. Among
142 patients operated on, there were 3 immediate postopera-
tive deaths (all in patients with either a large or a distally
placed ulcer). The ulcer usually was located with ease by
careful inspection and palpation. If there was any doubt, the
anterior wall of the duodenum was opened to enable direct
inspection of the posterior surface—the commonest site for
an ulcer. Subsequent examination of 94 resected specimens
revealed that in 18% the ulcer had penetrated the duodenal
wall; in 79%, the proximal edge of the ulcer crater was 1 cm.
orless from the pylorus.

Of the other 139 patients, 100 were followed for 12-50
months; 52 were subjected to antroduodenectomy and x-
irradiation and a control series of 48 had antroduodenectomy
but no jrradiation. In the irradiated group, progress was
very good in 46 and poor with recurrent ulcer in 6 (symp-
toms were minor in 2). In the nonirradiated group, progress
was very good in 37, moderately good in 5 and poor with re-
current ulceration in 6 (symptoms were minor in 1). Thus,

(4 Lancet 2:169-171, July 28, 1956
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aqrradiation appeared to have no sigmificant effect 1n reduc
g the recurrence rate However, there was some evidence
that ~-irradiaton delays onset of symptoms In view of the
recurrence rate of 12%, this method of treatment should er
ther be abandoned or modified to lessen recurrence

Since most of the recurrent ulcers appear on the suture
line, every endeavor should be made to procure healing of
the suture line by first mtention Some w eeks of preoperatne
treatment 1n the hospital will allow the inflammatory reac
tion around the ulcer to subside However, large ulcers or
ulcers distally placed should not be treated by this method
The section of the duodenum should be made sufficiently
distal to the ulcer to allow optimal healing of the suture
line, and fine mterrupted catgut should be used for the mu
cosal sutures
> [The use of irradiation therapy m peptic ulcer was abandoned years ago
because 1t was found to be worthless and 1n some instances delctersous
It 1s difficult to understand how the addition of a worthless measure to 2
therapeutic regimen can enhance its efiicacy It 1s not surprising therefore
that these authors obsersed no sigmficant benefits from the additional use
of irradiation therapy —Ed ]

Biilroth I and Billroth IT Operations Comparison of Red
sults 6-10 Years after Operation for Gastric, Duodenal ar]‘*:
Gastrojejunal Ulcers Waltman Walters and Thoma{s ;
Lynn® (Mayo Clinic and Found ) present the results of the
Billroth IT operation for peptic ulcer n 729 patients Th§7013
erative mortality was 1 7% Recurrences were proved in ‘7;
of the patients and suspected i 16% There were va‘;‘l
recurrences 1n 3 6% of those with duodenal ulcer, 29% "‘I‘ll 1
gastric ulcer and 8% with gastrojejunal ulcer (table) :e
sex mcidence was essentially equal except among patient rsl
with gastric ulcer, 1n which all proved recurrences \vefs :n
men Excellent or good functional results were achieve .
92% Disregarding ulcer recurrences, another 2% of the P .
tients continued to have severe postgastrectomy sympf%‘l’]‘]

Comparison was made with 185 patients who had the T of
roth I procedure for peptic ulcer The average amour‘ 0
stomach resected npproximated two thirds m both gmltﬁ:d
The over all percentage incidence of proved and susPecthe
recurrences 1n the Billroth I series was twice that

(5) AMA Arch Surg 74 680 68> May 1957
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Biliroth 11 scries Tor gastric uleer, the mcidences of proved
recurrences were essentinlly equal in the 2 series Tor duo-
denal ulcer, the incidence of proved recurrence 1n the Billroth
1 sertes was twice that mn the Billroth II serics The hmited
use of the Bullroth I operation for duodenal ulcer, however,
prevents authoritative comparison For gastrojejunal uleer,

RECURRENCES 6 10 Y EARS AFTER BiLLroTi OreraTIONS FOR PEPTIC ULCER

RECLERENCES
TRACED Troved Suspected
Site oF U Lcrr AND OPFRATION Cases | m— "0~
No ‘% No %
Peptic ulcer total
Billroth IT 729 27 37 12 16
Billroth I 185 12 63 5127
Duodenal ulcer
Biliroth 1T 49 16 36 9 20
Billroth I 27 2 74 2 |74
Gastric uleer
Billroth II 139 4 29 0 —
Bullroth I 113 5 44 1 09
Pyloric or combined gastric and du
odenal ulcers
Billroth 11 54 0 — 0 —
Billroth I 19 0 —_ 0 -
Gastrojejunal ulcer
fter gastroenterostomy
Billroth IT 76 4 53 3 39
Billroth I 24 5 208 1 42
After gastric resection
Billroth IT 11 3 273 0 —_
Bullroth T 2 0 —_ 1 —
Total
Billroth 1T 87 7 80 3 34
Billroth I 26 5 192 2|77

the rate of recurrence after the Billroth I series was nearly
234 times that after the Billroth II series Agan the Biliroth
I operation was used too mfrequently to allow critical com-
parison There were no proved or suspected recurrences n
etther series 1n the treatment of combimed gastric and duo
denal or pyloric ulcers

Comparison of functional results in Billroth I and Bill
roth IT operations failed to reveal any significant difference

Billroth T Gastrectomy The Billroth I operation has many
advantages over the Polya procedure It restores the gastro-
intestinal tract to a more nearly normal condition both ana-
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tomically and physiologically The various mechanical haz
ards associated with a loop, such as afferent loop obstruction
burst duodenal stump, volvulus and intussusception, are
eliminated Bile and pancreatic secretions enter the digestive
tract mn the normal sequence and mix fully with the food
The possible disturbances caused by a bypassed section of
bowel are avorded Paul Hickinbotham® considers the func
tional results of the operation considerably better than those
of the Polya operation, a view which 1s becoming ncreas
ingly widely held by surgeons experienced i both types of
gastrectomy

There are few instances i which, with care and persist
ence a Billroth I operation 1s not possible, and 1t 15 at Jeast
as safe as the Polya procedure The techmc of the Billroth I
operation requires that there be no tension and that the stom
ach and duodenum have an adequate blood supply The for
mer can be msured by mobilizing the greater curve of the
stomach fully so that if necessary, only the last vas brevis
1s left The Billroth I operation 1s the procedure of choice 1n
gastric ulcers However, 1t 1s not suited to duodenal ulcers
because of a high recurrence rate

Twenty-five Years' Expertence with Billroth I Gastric Re-
section 1s reported by Guy W Horsley and Walter C Barnes
(St Elizabeth s Hosp, Richmond Va) m 271 patients Op
eration was for duodenal ulcer in 110, gastric ulcers 1 97
gastric mahignancy i 63 and carcmord of the stomach 1 1
Follow-up was directed to the referring physician and the
patient If the patient required no particular diet or medica
tion, was free of disability and satisfied with the result the
classification was excellent Patients with any difficulty since
surgery, mild anemia or inability to garn weight or those who
had an occasional dumping syndrome were classed as hznf
g a good result Those with recurrence or progression o
the disease or with anastomotic ulcers were classed as
ummproved

Of the 110 patients with duodenal ulcer 102 were traced
and 70 reported excellent and 14 good results only 6 “ef:;
unimproved Of these 6, 3 reported recurrent ulcers 2 hi:ﬂ
additional bleeding and 1 a margmal ulcer A total of 12 die

(6) Brit J Surg 44 206 208 Secptember 1956
(7) Ann Surg 145 758 766 May 1957



THE STOMACH AND DUODENUM 387

11 before 1946 Of the 97 patients with gastric ulcers, 89
were followed, and 71 reported excellent results, 8 good re-
sults, and only 4 were ummproved The 6 deaths n this se-
ries occurred before 1946 The postoperative death rate in
patients with gastric malignancies was high, because many
had palliative resection only, however, 18% survived 5 years

The Horsley modtfication of the Billroth I operation unites
the stomach and duodenum along the lesser curvature The
lower portion of the gastric stump may be infolded and fur-
ther protected by suturing adjacent peritoneum-covered fat
to this point, assurimng safety of the suture line To avord ob-
struction, an inciston 2-3 cm long 1s made along the anterior
wall of the duodenum to flare 1t open, giving a larger caliber
at the union with the stomach This modification requires
less mobilization of the duodenum, and more stomach can
be removed without undue tension on the line of anastomo-
sis By anastomosts of stomach to duodenum, a high degree
of gastric acidity may be tolerated and more normal gastro-
ntestinnl physiology preserved With this operation, good to
excellent results were obtained 1n 89% of gastric and 83%
of duodenal ulcers Patients mamtained their weight, and
marginal or recurrent ulcers w ere minimal

» [It1s apparent from the 3 preceding articles that nterest in the Billroth
1 procedure for duodenal ulcer continues Evidence 15 accumulating how
ever, to indicate that the ncidence of margal ulceration 1s hugher after
this procedure than after the Billroth II operation particularly 1f a himited
resection 1s done This may ultimately outweigh the advantages of the
operation As observed by Mr Hickinbotham the Billroth I procedure
would seem to be particularly useful in the treatment of gastric ulcer m
which the wmeidence of recurrent ulceration 1s low —Ed |

Study of Motility i Gastric Remnant Following Subtotal
Gastrectomy Gastric retention occurring 8-10 days after
subtotal gastrectomy commonly 1s attributed to stomal
edema, with hypoprotemnemia, hyperhydration and hyper
natremta incriminated as contributing factors However,
some observers have found the enteric stoma widely patent
at re exploration George L. Jordan, Jr, Harry L. Barton and
Willie A Wilhamson® (Houston) studied by vartous meth-
ods the degree and sigmficance of motility in the gastric
remnant of 46 patients betw een the 9th and 15th postopera-
tive days

Recordings of intragastric pressure res ealed munimum mo-

(8) Surg Gynec & Obst 104 257 267 March 1957
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tility In some patients, no gastric contractions were ob
served However, most patients had 6 12 contractions, rang
mg from 5 to 15 mm Hg 1n amplitude during the 1-hour ob
servation period after ingestion of the test meal Only 3 had
contractions exceeding 15 mm Hg Varying the type of test
meal had no effect (Fig 85)

X ray studies showed that baritm mgested 1n the upright
positton passes rapidly by gravity directly nto the jejunum
When the gastric remnant 1s filled, that portion of the meal
at the stoma gradually 1s moved on by jejunal penstalss
As the bartum column progresses through the jejunum the

oo g et ot

o M ix

| woween

Fig 85 —Tracmgs of motility m gastrie remnant 10 days postgastrectomy sho

ing ymmmal response to liqmd or <od stimulus (Courtesy of Jordan G L,
et el Surg Gynec & Obst 104 257 262 March 1957)

remaimng barium 1s displaced from the stump of the stom
ach, with resultant decrease in size of the stump of the
stomach Coughing, talking and voluntary changes in tra
abdominal pressure cause small spurts of barium to pass
quickly through the stoma because of compression On ﬂ“’i
pouch Thus 1t appears that normal gastric tone Jejunal
peristalsis, changes i the intra abdommal pressure, din
phragmatic motion and gravity probably are the primaty
factors 1n emptying the gastric remnant Consequently, gas
tric atony 1s not a primary factor in development of post
operatine retention

In the authors’ experience gastric retention after s
total gastric resection has been caused by mechanical 0
struction of the efferent loop Pa-

Fecal Fat and Nitrogen Studied i Postgastrectomy a
tients Relationship of Fat and Nitrogen Excretwr;3 ]tI?
Weight Loss and Companison between Ballroth I and 1]\
roth II Subtotal Gastrectomtes R Edward Robins, H Roche

sub
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Robertson and Hamish W McIntosh?® (Vancouver) did met-
abolic studics 1n the form of fecal fat and mtrogen excretion
1 20 postgastrectomy patients who had been operated on an
average of 3 years previously for peptic ulcer and who had
good results Half the patients had a Ballroth T and half a
Billroth I type subtotal gastrectomy Vagotomy had been
combmed with subtotal gastrectomy i 5 patients There
was no signtficant difference in the number losing weight m
the two groups, nor m the number who gamed weight or the
amount of waght gamed

A definite tendency to elevation of fat excretion and mtro-
gen excretion 1n postgastrectomy patients was found How-
ever, 1n most patients elevation was only to a borderhne
level, and only a few showed abnormal elevation No direct
relationship between elevation of fat and nitrogen excretion
and weight loss was observed

These studies suggest that in postgastrectomy patients
food mtake 1s probably the most significant factor m weight
gam or loss Vagotomy accompanying partial gastrectomy
appeared defimtely associated with mncreased fat and mtro
gen excretion In comparmg Billroth I and Billroth II type
postgastrectomy patients, there was no significant difference
asa group mmcreased fat or mtrogen excretion

Physiologic Alterations Resulting from Carbohydrate,
Protein and Fat Meals in Patients Following Gastrectomy:
Relationship of These Changes to Dumping Syndrome Al-
bert Medwid, Jacob Weissman, Henry T Randall, Harry N
Bane, Parker Vanamee and Kathleen E Roberts! (New
York) confirmed earhier observations that carbohjydrate
meals and hypertonic solutions may precipitate an acute
drop m blood volume and ECG changes comncident with
dumping symptoms m patients following gastrectomy Therr
findings also substantiated the postulated mechanism which
has been outhned to explain the alterations associated with
the dumping sy mptoms according to the following chain of
erents (1) the entry of foodstuffs directly mto the jejunum,
(2) rapd enzy matic hydrolysis of food, with a correspond
Ing increase n osmolarity, (3) a shift of fluud from the eatra

(9)  Surgery 41 248 253 February 1957
(1) Ann Surg 144 953960 December 1956
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cellular compartment to the jejunal lumen 1n an attempt to
mantain jejunal contents 1sotonic with the plasma, (4) a
resultant decrease in eirculating plasma volume and at times
a decrease 1n blood pressure resulting in (5) sympathetic
stimulation emanating from pressoreceptor mechanisms, (6)
ECG changes consistent with myocardial 1schema and (7)
a decrease 1n cardiac output

The authors found that protemn foodstuffs were quantt
tatively less effective than carbohydrate n producing the
cardiovascular alterations and the dumping symptoms The
effects of carbohydrate food substances were observed in the
patients with esophagoileocoloduodenostomy and m a pa
tient with an esophagojejunoduodenostomy and were sumlar
to those observed 1n the pattents with esophagojejunostomy
esophagoduodenostomy and Roux en-Y cervical esophagoje:
junostomy

A diet of a low carbohydrate, moderate fat and high pro
tein content given at frequent feeding intervals resulted m
weight gam and partial relief of symptoms

Comparative Evaluation of Dumping Syndrome after
Partial Gastrectomy and after Vagotomy with Gastroen
terostomy was made by Tilden C Everson, Vernon
Hutchings Jesse Eisen and Michael F Witanowski® (Cht
cago) A study of the incidence of the dumping syndrome i1
patients operated on for peptic ulcer demonstrated that at
the time of follow-up at least mmimal symptoms of the dump
g syndrome were present 1n 53% of 318 patients after partial
gastrectomy compared with 52% of 118 patients after vagot
omy with gastroenterostomy Comparable symptoms of the
dumping syndrome were found 1n 2% of 100 control (ortho
pedicand peripheral vascular) patients

No clearcut progressive increase n the mcidence of the
dumping syndrome was noted with mcreasing estimated per
centage of gastric resection Only a small percentage of pa
tients reported disappearance of the symptoms of the dump
ing syndrome with duration of time after operation

It 1s suggested that the dumping syndrome 1s an 1mpor
tant factor 1n the etiology of weight loss after gastric opera”
tions However 1t 1s not the only factor mvolved smce ap

(2) Ann Surg 145 182186 February 1957
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preciable losses of weight were also noted in some patients
without the dumping syndrome.

Postgastrectomy Syndrome is discussed by H. Krieger
Lassen® (Randers, Denmark). The sequelae which may de-
velop in patients after gastric rescction for gastric or duode-
nal ulcer are dumping, weight loss, anemia, neurasthenia,
recurrent ulceration, jejunal or marginal ulcers, hemorrhage,
cancer of the stomach remnant, biliary regurgitation, diar-
rhea or constipation, difficulties in gastric emptying, gastri-
tis, anastomositis or jejunitis, vitamin deficiencies and pul-
monary tuberculosis.

Dumping consists of troublesome reactions, such as a sen-
sation of heat, sweating, possibly associated with coldness
and clamminess of the skin, weakness, unrest, pallor, anxi-
ety, a scnsation of hunger or epigastric fulness, nausea or
vomiting, faintness, headache and palpitation. Some of these
reactions occur just after meals; others occur ¥5-1 hour later.
The severity of the reactions often fluctuates; periods with
complete absence and severe exacerbations may alternate, and
hard physical work usually aggravates the symptoms.

In addition to the purely mechanical factors in dumping,
recent investigations reveal that the blood sugar curve is ab-
normal, with a steep initial rise, later followed by subnormal
values. Electrocardiographic changes, suggestive of potas-
sium deficiency, have also been shown. Weight loss, if any,
is not caused by disturbances in nitrogen or fat metabolism,
but is referable to the asthenic type of the patient and to re-
duced food intake. Anemia is most frequently due to the
exclusion of the duodenum brought about by the Billroth 11
type of gastrectomy, because absorption of iron principally
occurs in the duodenum and the upper part of the jejunum.
The occurrence of pulmonary tuberculosis may possibly be
ascribed to lowered resistance to infections in general, refer-
able to leukopenia.

Follow-up studies on 163 of 165 surviving ulcer patients
subjected to gastrectomy showed excellent results in 52.89,
fair in 37.4% and poor in 9.8%. Mild dumping was present
in 36% of the patients with fair and poor results. Only 5 pa-
tients had a hemoglobin level below 80%. Pulmonary tuber-
culosis developed in 2.

(3) "Acta med scandinav. 155 475-483, 1956
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Postgastrectomy Syndrome: Studied on Pathogenests
Complications of gastroduodenal ulceration may be man
aged effectively by subtotal gastrectom), which results m
relief from symptoms m 95-98% of patsents However, ma
refatn ely hugh percentage of patients, a new set of symptoms
develops 1n the postoperative period that may be as disabling
as the condition for which they were treated In fact, unsatis
factory results after gastrectomy are more commonly caused
by postgastrectomy sequelae than by recurrent ulceration
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Fig 86 —Correlation of mlubition of postprandial jejunal motihty with 1€
from symptoms (Courtesy of Jordan, G E, Jr, et al’ ‘Anp  Surg 145 471478
April 1957 )

Many theories have been adyanced to explaim the pathogent
s1s of the dumping sy ndrome, and one of the most popular 18
that symptoms result from jejunal distention E

George L Jordan, Jr, Robert C Overton Michael
De Bakey* (Houston) studied the sigmificance of jejunal dis-
tention and motility 1 relation to the dumping syndronzle,
and the effect of antispasmodic agents An attempt was mace
to correlate objective physiologic changes with symptom-
atology by determination of motility without distention or
obstruction of the intestine

Measurement of pressure changes mn the jejunum during
the fasting and postprandil perjod showed yejunal hyper
motility 1n 16 of 20 patients with the dumping syndrome

4) Ann Surg 145 470478 Apnl 1957
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Banthme® and hexamethonium considerably reduced fast-
mg jejunal motihty m most pattents, but mhibition of post-
prandial motility was less common The effect of Dactil®
on motihity durmmg fasting was mconstant, but 1ts postpran-
dial (ffcet was as great as that of Banthine® or hexametho-
num Partial or complete relief from symptoms occurred 1n
81% of the patients in whom admimstration of one of the
antispismodic drugs was followed by 50% or more mhibi-
tron of postprandial hy permotihty (Fig 86)

The authors believ¢ that most patients with the dumping
syndrome have jejunal hy permotitity n the postprandial pe-
riod Tlus probably accounts for the nausca, vomiting and
diarrhea that may occur but probably does not account for
the vasomotor sy mptoms

Peripheral Blood Flow and Blood Volume Studies in
Dumping Syndrome were performed by David B Hinshaw,
Lugene ] Joergenson Harry A Davis and Clarence E Staf-
ford (Los Angeles) The dumping sy ndrome, which appears
m some patients after gastric resection, 1s characterized by
epigastric discomfort, nausea, pilpitation, tachy cardia, weak-
ness, syncope, often a feeling of warmth, and sometimes ex
plosive diarrhea Rapid gastric emptying results in intraje-
junal hyperosmolarity, with a compensating shift of extra-
cellular flud and plasma into the jejunal lumen to achieve
1sotonieity  Consequently, a reduction 1n circulating plasma
volume occurs

The authors found increased peripheral blood flow 11 many
patients with dumping symptoms This seems to be closely
related to the systemic sy mptoms of the dumping syndrome,
such as syncope, tachy cardia and weakness

It 1s suggested that patients who exhibit severe systemic
manifestations 1 dumping attacks have abnormal homeo-

static vascular responses to sudden reductions 1 plasma
volume

> [Interest i postgastrectomy sequelae has led to the delmeation of sev-

eral syndromes which may be differentiated by proper evaluation of the

Patient The syndrome referred to 1 the 5 preceding papers has been called

the dumpmg syndrome for lach of better termunology but 1s separate

and distinct from the afferent loop the hy poglycemic and other syndromes
As indicated 1n the above papers there are a number of phystologic al

terations which occur during the symptomatic period Only about 2 year
(Y AMA Arch Surg 74 686693 ‘May 1957
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ago 1t appeared that the changes i blood volume and gastromtestinal mo
tility offered adequate explanation for the postprandial symptoms how
ever, the changes 1n peripheral blood flow recently reported by Dr Hm
show indicate a more complex physiologic alteration than had previously
been appreciated The mechamsm by which peripheral vasodilation 15 pro
duced despite the fall n blood volume requires further mnvestigation —Ed.]

Special Aspects of Sequelae of Gastrectomy for Ulcer m
North Africa are discussed by H Comte® (Casablanca
French Morocco), who agrees with others that gastrectomy
for duodenal ulcer in North African patients 1s a disaster and
vagotom) perhaps even worse Poor results are not due to
mferior surgery but to poor risk clinical material, resulting
from climate, poor living habits, defective diets and an eth
nic type characterized by leanness and vagotonia Protem
and vitamin deficiencies, intestinal infections parasitic m
festations, anemia and exhaustion conspire to make the
North African Arab exceptionally prone to vartous complt
cations after gastric surgery Another complication i some
cases 15 mistaken diagnosis of ulcer, especially 1n multiple
mesenteric adenopathy, periduodemtis of amebic origin and
1mtial stages of peritoneal cirrhosis

In North Africans, gastrectomy leads to nutritional dis
turbances and serious dumpings 1n 20 30% of cases For
these patients, some authors have recommended gastroen-
terostomy with or without vagotomy Comte believes that
vagotomy can be useful 1f 1t 1s accompanied by an antropy
lorectomy This operation tends to conserve almost entirely
the gastric reservoir while avording the serious consequences
of anacidity that may attend total or partial gastrectomy

Results of this operation were evaluated 1n follow up of
92 of 198 patients operated on {mortality 19) More women
than men were re exammed Results 1-4 years after opera-
tion were good m 94 5% Only 4 patients were ungble to
work Considering the type of patients, these results were
extraordinanly good Low incidence of nutritional disturb-
ances, diarrhea vitamun deficiency or anema mdicated little
iterference with alimentary absorption Only 6 patients
(79%) lost weight contrasted with 40% who lost weight after
subtotal gastrectomy

External Fistulas of Digestive Tract Following Gastric
Operations are discussed with 1llustrative cases, by

(6) Maroc Medieal 35 618 645 June 1956
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M. Broggi® (Barcelona). These fistulas occur oftenest in the
excluded duodenal stump in gastrectomies of Biliroth II type.
Cask 1.—Woman had pain and rigidity in the right upper quadrant
9 days after subtota) gastrectomy, Insertion of a permanent gastric
tube and partial reopening of the Japarotomy wound yielded no drain-
age. The next day the rigidity extended toward the right inguinal
region, where there was a point of maximal tenderness. A small in-
cision yielded an abundant flow of bile, and suction drainage was
established. The patient was fed parenterally for a few days until
intestinal motility was re-established, when continuous drip was
given through a Levin tube. Much of the fluid aspirated from the
fistula was readministered. The fistula closed in 12 days, and the pa-
tient recovered completely. i
If drainage through an inguinal incision had been deferred,
the condition would have progressed to a fatal generalized
peritonitis. Reopening the abdominal incision was unsuc-
cessful because the colon was interposed between the duode-
nal stump and the abdominal wall. Since the fistula was
not total, feeding by simple intubation was possible.
Case 2—Woman had sudden, acute abdominal pain in the right
hypochondrium 5 days after duodenotomy. Within a few hours, a
large quantity of bilious fluid was aspirated through a tube inserted
into the laparotomy wound. In the following days, despite adminis-
tration of parenteral fluids, the patient’s condition deteriorated rap-
idly. Loss of fluid through the fistula was so copious that in 3 days
blood chlorides fell and alarming alkalosis developed. Jejunostomy
was then done under local anesthesia, and continuous drip was begun
with water, salts, nutrients and all fluid obtained from the fistula,

- By the 10th day, drainage from the fistula ceased, but jejunal feeding
was continued until the 15th day. By the 17th day, the catheter was
withdrawn from the jejunum, and the patient was discharged in good
condition.

In this patient, the fistula was in the lateral wall of the
duodenum and was total, with rapid denutrition. The pos-
sibility of passing a tube to bypass the lesion in such in-
stances is uncertain ; the most rapid and infallible treatment
is immediate jejunostomy, which allows compensation of
fluid and nutritional loss. Although in this case the operation
was a duodenotomy, the fistula was of the same type as those
seen after gastrectomy with terminoterminal anastomosis.

Cast 3.—~Man had a resection of the upper two thirds of the stom-
ach and lower esophagus with intrathoracic esophagogastric anasto-
mosis, Postoperatively, there were signs of pyloric retention, which
impeded re-establishment of nutrition by mouth. After 15 days, a fis-
tula developed through the pleural opening from which the drainage

(7) Rev espafi. enferm. ap. digest. 15:421-426, Mar.-Apr., 1956,
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ago 1t appeared that the changes in blood volume and gastromtestmal mo
tiity offered adequate explanation for the postprandial symptoms, how
ever, the changes 1 peripheral blood flow recently reported by Dr Hin
show indicate a more complex physiologic alteration than had previously
been appreciated The mechamsm by which peripheral vasodilation 1s pro
duced despite the fall i blood volume requires further investigation —Ed )

Special Aspects of Sequelae of Gastrectomy for Ulcer m
North Africa are discussed by H Comte® (Casablanca
French Morocco), who agrees with others that gastrectomy
for duodenal ulcer 1n North African patients 1s a disaster and
vagotomy perhaps even worse Poor results are not due to
mferior surgery but to poor rish clinical material resulting
from chmate, poor living habits, defective diets and an eth
nic type characterized by leanness and vagotona Protem
and vitamin deficiencies, intestinal infections, parasitic mn
festations, anemia and exhaustion conspire to mahe the
North African Arab exceptionally prone to various complt
cations after gastric surgery Another complication n some
cases 15 mistaken diagnosis of ulcer, especally n multiple
mesenteric adenopathy, periduodenitis of amebic origin and
1mtial stages of peritoneal cirrhosis

In North Africans, gastrectomy leads to nutritional dis
turbances and serious dumpings m 20 30% of cases For
these patients, some authors have recommended gastroen-
terostomy with or without vagotomy Comte believes that
vagotomy can be useful if 1t 15 accompanied by an antrop)
lorectomy This operation tends to conserve almost entrely
the gastric reservoir while avoiding the sertous consequences
of anacidity that may attend total or partial gastrectomy

Results of this operation were evaluated 1n follow up of
92 of 198 patients operated on (mortality 1%) More womett
than men were re exammed Results 1-4 years after opera
tion were good m 94 5% Only 4 patients were unable to
work Constdering the type of patients, these results we\r)e
extraordinarily good Low ncidence of nutritional distur
ances, diarrhea vitamin deficiency or anemia ndicated little
interference with alimentary absorption Only 6 patients
(7%} lost weight contrasted with 40% who lost weight after
subtotal gastrectomy

External Fistulas of Digestive Tract Following Gastric
Operations are discussed with 1llustrative cases by

(6) Maroc Medical 35 618 645 June 1956
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M Broggi® (Barcelona) These fistulas occur oftenest n the
excluded duodenal stump i gastrectomies of Biliroth IT type

Cast. 1 —Woman had pan and rigidity 1n the night upper quadrant
9 days after subtotal gastrectomy Insertion of a permanent gastric
tube and partind reopening of the Iparotomy wound yielded no dran
age The next dy the rnigidity extended toward the right ngumnal
region, where therc was a pont of maximal tenderness A small 1n-
aston yiclded an abundint flow of bile, and suction dramnage was
established The patient was fed parenterally for a few days until
mtestinil motility was te established, when contuous drip was
given through a Levin tube Much of the flnd aspirated from the
fistula was readministered The fistula closed n 12 days, and the pa-
tient recovered completely

1f dramage through an ingumal mncision had been deferred,
the condition would have progressed to a fatal generalized
pentonitis Reopening the abdominal incision was unsuc-
cessful because the colon was interposed between the duode-
nal stump and the abdomnal wall Since the fistula was
nat total, feeding by simple intubation was possible

Case 2—Woman had sudden, acute abdominal pain mn the right
hypochondrium 5 drys after duodenotomy Within a few hours, a
Inrge quantity of bilious flwd was aspirated through a tube mserted
mto the laparotomy wound In the following days, despite admims-
tration of parenteral flnds, the patient’s condition deteriorated rap-
1dly Loss of fluid through the fistula was so copious that 1n 3 days
blood chlorides fell and alarmuing alkalosis developed Jejunostomy
was then done under local anesthesia, and continuous drip was begun
with water, salts, nutrients and all flnd obtained from the fistula
By the 10th day, drainage from the fistula ceased, but jejunal feeding
was continued until the 15th day By the 17th day, the catheter was
withdrawn from the jejunum, and the patient was discharged 1n good
condition

In this patient, the fistula was in the lateral wall of the
duodenum and was total, with rapid denutrition The pos-
stbility of passing a tube to bypass the lesion mn such in-
stances 1s uncertain, the most rapid and infallible treatment
15 mmmediate jejunostomy, which allows compensation of
fluid and nutritional loss Although 1n this case the operation
was a duodenotomy, the fistula was of the same type as those
seen after gastrectomy with terminoterminal anastomosis

Case 3 —DMan had a resection of the upper two thirds of the stom-
ach and lower esophagus with mtrathoracic esophagogastric anasto-
mosis Postoperatively, there were signs of pyloric retention, which
mpeded re establishment of nutrition by mouth After 15 days, a fis-
tula developed through the pleural opening from which the drainage

—_
(7) Rev espafi enferm ap digest 15 421.426 Mar Apr 1956
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tube had been withdrawn 7 days earlier Aspirative dramage of the
fistula and ntubation through a jejunostomy were nstituted The
fistula still persisted 30 days later X-rays showed that the anasto
mos1s was permeable but that the pylorus was stenosed and was being
erptied with great difficulty Gastroenterostomy, which was difficult
because of the high position and small size of the remaining stomach
solved the problem The fistula closed and the patient began to take
food by mouth

Tistulas which oceur m high or total resections of the
stomach at esophageal anastomoses are extremely impor
tant, because they constitute the most frequent cause of death
after this ty pe of operation Conservation of the pylorus s
mmportant 1n production and mamtenance of these fistulas,
stnice 1t tends to close because of mterruption of the vagus
Only jejunostomy assures nutrition of the patient for an ex
tended period Many of these fistulas occur mn the pleural
cavity, wluch presents less defensive resistance than the per
itoneum \When anastomosis 1s withm the thorax the pleura
should be dramned by means of a thick tube maintamed 18
position long enough to produce canalization of the tract
This assures conduction of leakage to the outside m case of
posterior fistula, thus saving the pleura and mediastium

Case 4—Woman had a rare gastrocutaneous fistula after opening
of a perigastric abscess Eyerything ingested, the gastric juice an
reflux of duodenal fluid flowed continuously through the fistula Be
cause of extreme denutrition, jejunostomy was done, through whicl
aspiration from the fistula was replaced After 2 months the patient s
condition was good and the fistula was healed

The principles of therapy are the same in all cases
ternal fistulas of the digestive tract (1) Dramn the fistulous
tract by aspiration, avord retention and, to hasten curé
maintain the shin 1n good condrtion and collect flwd for re
admmstration (2) Assure nutrition by a method which can
be maintained as long as necessary and which permits 2 4
mstration of large quantities of fluds No other metho
fulfils these requisites so well as jejunostomy Except 1t the
case of fistula of the excluded duodenal stump, i which per
manent intubation could be accomplished by the natural
route all patients required jejunostomy :

Embryologic and Anatomic Approach to Treatment ©
Gastric Cancer Improyement in results of surgical treatment
for cancer of the stomach depends on the development O

of ex-
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snfe technies for more complete excision of the primary le-
ston and 1ts Iy mphatic dramnage area

TFrom embryologic and anatomic considerations, 1t appears
newessary to restore the primiatinve gastric mesentery with 1ts
contamed splcen, pancreas, blood vessels and 1y mphatics so
as to perform an cffcctive block excision of carcinoma of the
stomach On this principle Joseph A Visalli and Orville T
Grimes* (Unn of Californin) developed the following tech-
mic for morc complete removal of neoplisms of the proximal
third of the stomach

Trernic —The patient 1s placed on the night side m the three-
fourths Iatcral powition and supported with sandbags beneath the left
shoulder and lip The mcsion 1s begun 1 1n below the right costal
margm 1t about the nudpomnt of the right rectus muscle and 1s con-
tinued obhiquely up and to the left to meet the left 7th ntercostal
sprce The abdomunal ety 15 opened and explored to determine
operability of the gastric lesion If resection 1s possible, the left costal
arch 1s dinided m the 7th mtercostal spice and the masion extended
along the 7th mterspice to the posterior axallary line As the incision
1s opened, the diaphragm 1s divided toward the esophageal hiatus for
2 distance consistent with optimum exposure The esophageal hiatus 1s
not entered A Irge nib sprexder 1s pliced across the divided costal
arch 1nd the intercost1l muscles divided s far postertorly as required
without extending the skin imcision

Mobilization of the lesion 1s begun by 1ncising the lienorenal liga-
ment allowing the spleen to be rotated medially The embryologic
fusion plane behind the pancreas 1s entered and opened by gentle
blunt dissection This dissection 1s carried to the pomnt where the 1n-
ferior mesenteric vem crosses behind the pancreas to join the splenic
and superior mesenteric vems to form the portal vein The greater
omentum 1s taken off the left half of the colon by mausing its filmy
attachment to the large intestine

he en bloc dissection which proceeds from above downward 1s

then begun by ncising the peritoneum overlymg the cardicesophageal
yunction Both vagus nerves are divided, allowing about 2 1n of esoph-
2gus to be drawn down nto the abdomen If there are no palpably
enlarged lymph nodes above the diaphragm, the crura of the dia
phragm are not dnided but if the supradiaphragmatic lymphatics
areimvolved the dissection can be extended to begin at the level of the
inferior pulmonary vemn The lymphatic and areolar tissue ov erlying
the diaphragmati€ crura 1s dissected cleanly downward as the lesser
omentum 1s divided flush with the Iner hilus The left gastric artery
18 hgated exactly at its origin from the celiac axis The splenic
artery 1s easily 1dentsfied and symlarly Ligated at i1ts origin  The
splemic vemn 15 hgated Just proximal to 1ts confluence with the portal

_—_—
(8 Surg Gynec & Obst 103 401408 October 1956
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vem The pancreas 1s divided and repaired at the junction of its
body and head

The entire specumen 1s then lfted out of the wound, preserving
the right gastroepiplote and gastric arteries, and the stomach 1s &
vided at the junction of the body and antrum The subpyloric and
right suprapancreatic nodes overlymg the gastroduodenal artery and
pancreatic head, and the mam supertor mesenteric nodes may be
readily removed, since the portal vemn and superior mesenteric ar
tery now lie completely exposed

The lateral duodennl peritoneal reflection 1s incised, and the duode
nunt 1s mobilized toward the midime so the anastomosts between the
esophagus and gastric antrum may be done without tension The
opemng 1 the antrum of the rest of the stomach 1s repaired A sep
arate st1b mcision 1s made sn the anterior wall of the antrum just
distal to the repaired end, and an anastomosis 1s made to the end of
the esophagus No attempt 15 made to fix the anastomosis below the
diaphragm It remams where 1t lies after retrction of the esophagus
wsually within the esophageal hiatus A Ramstedt or Hemneke
Mhalicz pyloroplasty 1s then performed Chaffin arr vent suction
dramage of the pancreatic bed may be employed advantageously

The authors performed this operation on 10 patients There
were no operative deaths, although 3 patients died of com
plications of the operatine procedure The other 7 patients
had an uneventful convalescence and remamed chmca\_l'y
well up to a year despite the fact that several were aged 70
or more

Lymphatic Spread of Cancer of Stomach Observed in Op-
erative Specimens Removed by Radical Surgery Including
Total Pancreatectomy Robert E L Berry and William Rot
schafer? (Ums of Michigan) studied the lymphatic spread
of advanced cancer of the stomach 1 5 specimens remove
at total gastrectomy, total pancreaticoduodenectomy and
splenectomy, 2 other specimens were studied that wcluded
removal of 809 of the pancreas, but m wiich the duodenum
was left intact

Specimens contamed 37-78 nodes The highest incidence
of metastatic mvolvement was 68 of 73 nodes the lowest, 1
of 37 s0 1solated The 2 most undifferentiated tumors had the
highest madence of lymph node mnvolvement Involvement
of the splenic chain nodes was demonstrated in 5 of 7 spect
mens Ligation of the splenic artery at its origi from the
celiac axis and complete removal with attendant nodes and

(9) Surg Gynec & Obst 104 769 279 March 1957
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connectn e tissue were necessary it 4 of 5 specimens if these
nodes were to be adequately removed Examination of the
anterior and posterior pancreaticoduodenal nodes 1n 5 speci-
mens showed no mvoh ement Thus, excision of the head of
the pancreas to remove only these nodes does not appear
worthwhile

Little clinical benefit attended these operations The hos-
pital mortality was 729% In 2 patients leaving the hospital,
death from recurrence occurred 3 and 5 months after oper-
ation Itis felt that total gastrectomy with total pancreatico
duodenectomy 1s unsatisfactory for cancer of the stomach
> [The conclusion reached by these authors that total gastrectomy com
bined with total pancreaticoduodenectomy 1s not a satisfactory procedure
for cancer of the stomach seems to be well justified, both by their ex
pertence and that of others —Ed |

Results of Treatment of Gastric Cancer 15 Years Experi-
ence with 201 Resections O Olsson, A Westerborn and
R Endresen! (Goteborg) reviewed the outcome of 201 re-
sections for gastric cancer, 1n a senies of 464 patients Treat
ment usually conststed of partial gastrectomy, with removal
of the greater omentum and the major part of the lesser
omentum Anastomosis was usually estabhished by Billroth
II and 1n a few cases by the Billroth I operation In 25 pa-
tients, total gastrectomy was done with resection of the low
part of the esophagus In most patients under 55 the tumor
was operable Of the patients with gastrectomy, 52 2% were
underage 60 Operability did notvary withsex

For the graphic representation of the surynval rate the
authors recommend a logarithmic diagram because 1t per
muts direct comparison of mortality at different periods and
m different series The mortality rate during the first month
after gastrectomy was about 32%, with a distinct tendency
to decrease toward the end of the iy estigation

Not even a follow-up of 7 years seems to be suffictent to
Judge end results of gastrectomy Of the gastrectomized pa-
tients, 249 survived more than 3 years and 16% more than
7 years Patients n the 6th to 8th decades had the same
prospects of 3 year cure, but for those 1n the 5th decade pros-
pects were brighter Both sexes tolerated the operation
equally well, but males had better chances of a long survival

(1) Actachir scandinav 111 115 1956
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It 1s important to operate within 3 months of on-et of
symptoms A longer cancer history is accompanied by m-
creased operatine rishs and shorter survival If metastases
were present at operation prospects of a 3-year cure were
6%, as against 42% with no visible metastases

It 1s felt that results of operations performed at different
hospitals cannot be compared because many factors influence
the composition of the material

Importance of Gastric Mucosal Patch in Continuity with
Alimentary Canal Following Total Gastrectomy: Expen-
mental Study 1s presented by Wilfried Amann and Alexander

formed m dogs {Cout

Fig 87 —\arious after total per 6
tesy of Amann, W and Brunschwiz A  Ann Surg 143 $23-432 September 192 )

Brunschwig? (Mem’l Center for Cancer, New York) Rela:
tively precarious nutritional status 1n patients surviving 10_
tal gastrectomy has long been recognized The obvious &l\n
planation 1s absence of the stomach, which results
(@) Anp Surg 144 428 432 September 1936
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decreased efficieney of digestion Brunschwig has observed
that in patients who undergo subtotal gastrectoms n which
some gastric mucosa at the cardia 1s preseryved, the postop-
eratne nutritionnl status 1s not as profoundly affected as
when there has been a frank esophagojejunostomy This sug-
gested that gastric mucosa may contribute some factor to
digestion, whether hormonal or external secretion, the depri-
vation of which 15 noxious to the orgamsm and possibly 1s
somethmg apart from the phenomenon of proteoly tic gastric
juice acting on mgested food 1 a reservoir (the stomach)

To test this hy pothesis, various anastomoses after total gas-
trectomy were performed on doge (Fig 87) It was found
that smplantation of a small retaimned patch of mdstomach
mto the efferent loop of the jeyunum (from esophagojejunos-~
tomy ), partially, but effectiv ely, reduced postoperative nutri-
tional smpairment

The authors suggest that fundic ty pe gastric mucosa and
cardiac mucosa may elaborate an internal secretion that n
some way may be concerned with nutrition apart from the
external secretion of proteols tic gastric juice

Evaluation of Various Operative Methods for Total Gas-
trectomy. Total gastric resection has become easier and
its operatnve rish dimimished greatly due to improvements
n operative technic, selectine anesthesia and the employ-
ment of antibiotics The 1deal or preferred operative method
has not been established Known postoperative difficulties,
such as agastric anemia, loss of weight and dumping syn-
drome or stricture of the esophageal remnant, were previ-
ously so great that the impulse was often to perform pallia~
tive procedures rather than a radical attempt to cure Komex
Nakayama® (Chiba Unnv ) evaluated operative methods for
total gastric resections in treatment of gastric carcinoma
based on 316 total gastrectormies with a mortality rate of
284%

Esophagoduodenostomy, after total removal of the stom-
ach, 1s techmically easiest Various clinical 1nvestigations
performed on certain patients after operation revealed that
mimmal operative stress and most prompt recovery follow
esophagoduodenostomy However, this method 1s not apph-
cable when the lesion mnfiltrates the esophagus

(3) Surgery 40 438 502 September 1956
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Postoperative stricture at the anastomosis 1s most ire
quent after esophagoduodenostomy Careful operative tech
nic 1s required to avoid stricture Agastric anemia 1s found
most often following esophagojejunostomy This s due to
passage of food by detouring the duodenum Digestive and
absorptive ability of the nutritive elements are better mamn
tamed with jejunal transplantation

The 5-year postoperative survival rate (approximately
10%) 1s about the same by all methods Transplantation of
the resected mtestinal loop between the esophageal and du
odenal remnant seems preferable 1f the patient’s general con
dition 1s good enough to tolerate such severe operative stress
Esophagojejunostomy seems least desirable

> {The mortality rate reported by Dr Nakavama 15 remarkably lower
than that reported 1 most American chmies The reported 5 year survnval
rate however, does not appear to have been improved by this radical pro
cedure Total gastrectomy for cancer 1s recommended only when fecessary
to obtamn an adequate margin of normal tissue around the lesion —Ed]
Congenttal Diaphragmatic Occlusion of Duodenum with
Report of 3 Cases According to John L Madden and Wil
Iram ] McCann* (St Clare's Hosp, New York), the exact
etiology of congemtal diaphragmatic occluston of the duode
num 1s unknown, but the defect occurs mn the region of the
papilla of Vater where the diverticula 1ssue to form the lnver
and the pancreas embryologically (Fig 88) Intrmnsic ob
structions of the duodenum cause persistent vomiting whit
may be bloody and contain bile Deep icterus 1s common, as
are other congemtil malformations Epigastric dxstentlor&
and visible gastric perstalsis are promment The dilate
first portion of the duodenum may be palpable g
Diagnosis of duodenal obstruction must be consnder;
1n every newborn with persistent vomiting X rays of 3
abdomen 1n erect and mnverted positions show the gas fille
stomach and first portion of the duodenum, with few or n0
gas shadows 1n the rest of the mtestines Barium or 10d1ze
o1l swallows demonstrate the leston Congemital obstructive
anomalies of the duodenum must be differentrated from
esophageal atresia and infantile pylotic stenosis In atrie“ﬂ
of the esophagus, vomiting occurs during rather than after,
each feeding and 1s associated with varymg degrees of ¢y
anosis The vomitus consists of unchanged feeding and does

(4) Surg Gynec & Obst 103 115 July 1956
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not contain bile Swallows of 10dized o1l demonstrate the
defect In infantile pyloric stenosts, vomiting 1s usually de-
laved until age 3 or 4 weeks, and the vomitus does not con-
tam bile In pyloric stenosss, there 1s a prelminary progres-
sne gamn in weight and mantenance of adequate nutrition,
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€pithelya] cells 1y Smears of Meconiyy, indicates congenita

atresia of the gastromtestmal tract .
he most lmportant factors m treatment are earjy dh"o'

9 ~Type of Oberanon
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eccentnic pcrforaucn constriction or indentation of wall of the duodenum at site of
and previous y Inset shows oblique (45

degrees) posmcm cf diaphr;
Fig 9 l ( )—Slde toside to bypass ob caused
by d aphr.

5 l(Coune)sv of Madden J L and McCann W J Surg Gynec & Obst 103 115,
uly 1956
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that protmises any hope for survnval of a long-term nature

Evaluation of Temporary Gastrostomy Substitute for Na-
sogastric Suction Decompression of the stomach 1s desirable,
stmple and logical for prevention and/or treatment of gas-
tric dilatation and ileus complhicating abdominal operations
Common complicitions of mtubation are laryngeal obstruc-
tion, ulceration and late stricture of the esophagus and per-
foration of the stomach or mtestme To determme the ap-
pronimate number of these complications, a questionnaire
w1s directed to specithists in Inry ngology and bronchoesoph-
agology by Jach Matthews @arns and Gordon Kmght
Smith® (Univ of California, Los Angeles)

The 59 physicians who responded reported 260 major la-
ryngeal or esophageal complications of nasogastric intuba-
tion, of which 79 required tracheostomy and 22 esophageal
dilatation Several patients required mediastinal closure and
7 died The presence of the tube 1s unpleasant and uncom
fortable Ulcerations of the ala nasi, excoriation of the sep-
tum, acute pharyngitis, tuboty mpamtis and otitis media are
common Positioning of the tube 1s difficult A tube in the
nasopharyny results 1n dysfunction of the esophageal con-
strictors, actually increasing the amount of air entering the
mtestinal tract One placed distally in the lower intestme
requires air to travel all the way to the tube tip before 1t 1s
asprrated, and attempts to treat adynamic 1leus with a long
tube actually aggravate the situation

Gastrostomy obviates all these difficulties At the close of
the defimitive surgery, the stomach 1s sutured to the anterior
abdominal wall, fusing the peritoneal surfaces A purse-
string suture 1s placed 1n the lower half of the stomach and a
1o 18 or 20 Foley bag catheter (balloon mflated to about 10
ml) 1s introduced and brought out through a small stab
wound 1n the left subcostal area The tube 1s connected to
either a water sealed bottle or the usual suction apparatus
It has remamned m place as long as 2 weehs Removal 1s usu-
ally followed by prompt healing

Temporary gastrostomy was done 1n 115 mnstances with
excellent results It 15 a safe and 1cceptable substitute for
nasogastric suction

—_
(6) Ann Surg 144 475481 September 1956
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Malrotation of Intestine 1s discussed by W H Snyder and
Lawrence Chaffin? (Unnv of Southern California) The it
effects of malrotation are due to a partial or complete bloch
or several blocks n the passage of mtestinal contents along
the alimentary canal The surgeon operates for intestinal ob
struction The patient 1s usually a newborn baby or one under
age 3 weeks, who has usually been vomiting bile stamned
material In lessthan half of 40 cases review ed by the authors
esammation of the abdomen revealed distention or other
chnical evidence suggesting small mntestine obstruction In
the rest, clinical examination of the abdomen was not helpful
1 preoperative diagnosis X-ray studies, a flat film of the ab
domen, a swallow of Liptodol® and especially a barium en
ema are exceedingly helpful and should not be delay ed too
long ina baby that continues to vomit

E-ploration for suspected intestmal obstruction without
apparent cause 1s usually through a right rectus mcision
there 1s gas 1n the termunal 1leum and colon and no obvious
point of obstruction, a hand inserted up toward the ligament
of Treitz may reveal a twisted mesentery Inany ev ent, e
monal of all the intestine at once from the abdomen ont0
warm sponges will avoid useless tracing out of loops ©
bowel and freemng of scattered adhesions wrthout a definite
plan With the mcision long exposure good and the small i
testine removed from the abdomen, the following procedure
1s recommended (1) If there 1s a volvalus of all the small
intestine, 1t should be untwisted (2) Whether this1s present
or not, beginning with the stomach, the position of the duode
num and jejunum should be noted In most cases, the jeju
num will not emerge beneath the trans:erse mesocolon at
the usual posttion of the higament of Treitz but will be atl
tached on the anterior aspect of the mesentery of the smilld
or large bowel (3) The cecum and right colon must be free
from their right upper quadrant attachment Bands cross
() S Chn North America 36 1479 1494 December 1956
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the duodenum which cause obstruction and must be severed.

In most mstances, the duodenogejunal loop will be to the
right and the cecocolic loop to the left of the superior mesen-
tericartery If the bowel has been freed adequately to demon-
strate this, then the causes of the obstruction will be relieved
and hkelihood of recurrence will be mimimal Undomng the
volvulus of the small mtestime and severing the obstructing
bands across the duodenum are essential Freeing the attach-
ment and hinks of the jejunum and placing the duodenum
and jejunum along the right gutter will further decrease 1m-
medinte and late postoperative obstructions Complicating
anomahies which can be determined at operation mclude
duodenal atresia, Mechel’s diverticulum and absence of one
kidney and ureter

Duodenal and Jejunal Diverticula are discussed by How-
ard L Listner and John M Waugh® (Mayo Chnie and
Found ) Primary nonmechelinn dnverticula typrcally are lo-
cated along the concave or mesenteric border of the bowel,
are thin walled and contain no muscle tissue m the walls
Ltiology 1s obscure Secondary dnverticula contamn all the
layers of intestine and result from traction and scarning of
adjacent mflammatory processes The reported cidence
based on \ ray esamination ranges from 0016 to 576%
Most commonly, duodenal dnverticula are discovered 1n the
5th and 6th decades of life, 1n the second or descending por-
tion of the duodenum, mostly on the concav e border

Most duodenal diverticula are asymptomatic If sy mptoms
do occur, the most common 1s pain 1 the upper abdomen,
usually occurring after large meals and relieved totally or
partly by belching, vomiting, antacids or antispasmodics
This pam may simulate biliary colic or the pam of peptic
ulcer Extension to the back has been noted Other common
symptoms are nausea and loss of weight Less commonly
seen are spontaneous vomuting, jaundice and drarrhea The
first indication of a pathologic process may be an acute ab-
dominal cnisis or gastromtestinal hemorrhage Complica-
tions include mflammation, enterolths, ulceration, perfora-~
tion, fistula formation, hemorrhage or obstruction of the du
Ode&n, common duct or pancreatic duct, leading to jaundice

(8 Surgery 41 674 685 April 1957
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or acute pancreatitis A duodenal diverticulum may undergo
neoplastic change, both carcinoma and sarcoma have been
reported

Jeyunal diverticula are the rarest diverticula of the gastro
mtestinal tract They occur 1 the Jater decades of life and
are more common 11 men Jejunal dnerticula may cause no
clinzcal symptoms or mild abdominal discomfort or gaseous
dyspepsia Mechanical obstruction 1s the commonest com
phication Diverticulitis without obstruction may occur

Surgery 15 best reserved for complications and mcapact
tating symptoms Resection with end-to end anastomosts 1>
the procedure of choice m jejunal diverticula, and total re
moval 1s preferred to i ersion or side-traching procedures
mn duodenal diverticula Removal of a duodenal divertict
lum may be hazardous, espectally if the dnv erticulum 1s ad
jacent to the ampulla of Vater Duodenal fistula formation
1s another factor causing high mortality and morbidity Sur
gery for duodenal diverticula 1s benefical 1 about 50% of
cases

Indications for Surgical Intervention in Regtonal Ileitis
Burrill B Crohn? (Mount Sinar Hosp, New York) believes
there 1s no adequate and satisfactory conseriafiie treat
ment for regronal ileitrs Of 700 patients, only 10 made 2
spontaneous recovery Neither supportive therapy with a
high protein diet, v itamins and physical rest nor radlother]
apy or psychotherapy will achieve any singular beneficia
results Antibotic therapy 1s used only 1f there are suppur
trve comphcations Steroids offer the best specific therap}
The contraindications to surgery are extensive 1leojejunifts
with diffuse molvement of the whole or large part of t 3
small bowel, acute ileitis, mucosal enteritis and combme!
1leocolitis

Positive indications for surgery are the presence ofa masSd
fever, diarrhea pam mternal fistulas and a lesion localize!
m the termmnal tleum Patients with abdomnal wall i:i"
perirectal fistulas have irreversible complications w hich C‘
mand surgery About 5% of patients have hemorrhage ¥ hllcl i
must be treated surgically Intestinal obstruction 1s usua é
a late manifestation of the disease and must be correcte
T AMA Arch Surg 74 305311 March 1957
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surgically Ilettis, which recurs after previous surgery, is us-
ally a medical problem, but if the medical management of
the recurrence fails, surgical mtervention 1s justified Per-
sistent activity m the primary lesion after an attempted short-
circurting operation must be treated surgically Perforation
with the formation of a mass surrounding a purulent cavity
1s a surgical indication

If a course of conservative therapy, supportive, antibiotic
and steroid, has been gnen and nothing may be gained by
further delay, operation 1s timely X-rays will have demon-
strated that the lesion n the bowel 1s static and has failed to
extend upward beyond the recognmizable skip-lesions Fur-
ther delay only invites more anatomic extension to mternal
bow el fistulas and perirectal complications

The best operative procedure 1s short-circutting of the le-
sion by 1leocolostomy, with a transection of the 1leum 10-18
in above the uppermost pomt of discermble affection of the
bowel This procedure has practically no operative mortal-
1ty Some medical centers advocate resection of the lesion at
the risk of a mortality of2 3% Both procedures have the same
recurrence rate, thus, the safer short circuiting procedure
1s probably the better It is generally felt that transection of
the 1leum above the affected loop of bowel 1s mandatory to
localize the lesion and prevent upper extenston of the disease
subsequently The type of anastomosis of ileum to colon
varies with individual surgeons

The actual recurrence rate of ileitis after comentional
and accepted methods of surgery 1s difficult to evaluate and
ranges from 225% to as high as 66% A differentiation
must be made between chnical and radiologic recurrences
A radiologic demonstration of recurrence 1s followed sooner
or later by clinical symptoms Most recurrences appear
within 1 year of surgery, but some have occurred 21 years
later The recurrence 1s always 1n the leum The presence of
Brunner-like glands or mcreased ganghon cells 1n the 1leum
may cause recurrence of the disease

Primary Tumors of Small Bowel E Lee Strohl and Willis
G Diffenbaugh! (Chicago) analyzed 28 tumors of the je-
Junum and ileum There were 11 carcinomas, 7 sarcomas, 4

() "AMA Arch Surg 74 709713 May 1957
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carcinoid and 6 bemgn tumors Of the malignant tumors 16
were m the ileum and 6 1n the jejunum

Marked weight loss was the most significant symptom
occurring 1n 82 19% of the patients Recurrent episodes of
partinl 1ntestinal obstruction, with pain and abdominal
cramps, were present 1n 75% Pan, appearing 30 60 mimutes
after meals and usually located around the umbilicus oc
curred 11 57 1% Nausen and vomiting usually followed the
cramps and pamn Diarrhea, frequently following an attack
of partial obstruction, was noted m 25% Severe anemmn
was obseryed 1n 64 2% of patients Distention of the abdomen
with hy perpenistalticactivity wasseenn 57 1%

Because of the frequency of obstruction, scout films of the
abdomen are important Use of barum most commonly
shows a dilatation proximal to an area of constriction Re
tention of barium 1n the small bowel for more than 8 hours
suggests a lesion Surgery gave poor results with malignant
and good results with bemgn tumors

THE APPENDIX

Acute Appendicitis in Infancy and Childhood 1s discussed
by J J Mason Brown” (Univ of Edmburgh) The mcidence
of acute appendicitis in younger children 1s increasing There
has been a steady fall in mortality, although diagnosts 18
being made no earlier than 1t was 20 years ago The older
the child, the more likely that drignasis w 11l be made m the
first 24 hours of illness, the younger the child the greater
the probability that diagnosis will not be made until the
symptoms have been present for more than 3 days The post
tion of the appendin accounts for only a small fraction of
late diagnoses

Delay 1 diagnosis frequently results from fatlure to con
sult the doctor but often the patient s condition 1s not diag
nosed when the doctor 1s called 1n soon after onset of 1llness
The undramatic onset absence of a  textbook symptom’ltOl
ogy” and frequency of simple abdominal upsets chuldren
contribute to late dragnosis

(2) J Roy Coll Surgeons Ed nburgh 1 268284 June 1956
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Pain 1s the most mmportant symptom of acute appendici-
tis, but 1t 1s not the first symptom 1n almost 1 of every 5 pa-
tients Although there may be exacerbations, pam usually 1s
constant Until perforation occurs, pamn frequently begins
and rcmaims at a site corresponding to that of the appendin

The chuld under age 3 presents a less definite symptom-
atology e 1s peevish, fretful, fevered and refuses all food
Vomiting 15 an early and persistent symptom, and diarrhea
1s more frequent than i the older child Pain s not the pre-
dominant feature

The sy mptomatology 1s so varmble that the only solution
1s constant vigtlance and suspicion of the appendin tn a child
of any age with abdonunal sy mptoms of any hind

Although 1n older children appendical abscesses of sex-
eral days’ duration may be treated conservatively in some
mstances, there 1s virtually no place for delayed treatment 1n
childhood and none 1n children under age 5 Wound drainage
1s used when there 1s seropurulent peritoneal fluid and when
removal of a gangrenous perforated appendin has led to soil-
ing of the wound Peritoneal drainage 1s reserved for local-
1zed collections of pus and involvement of cellular tissues
the pelvis or retrocecal space In perforation of the appendix
with more than shight contamination of the peritoneum, par-
enteral antibiotic therapy (pemaillin and streptomycin) 1s

used In spreading or generalized peritomtis, Terramycin®
1S given

THE COLON AND RECTUM

Antibiotic Support of Colon Anastomoses was mvestigated
by Isidore Cohn, Jr, Don Langford and James D R es?
(Loutsiana State Unny ), who desveloped a techmc for study
of a devascularized colon anastomosis after preoperative me-
chamcal cleansing They found that such cleansing permtted
devascularization of longer segments of colon adjacent to an
anastomosis than could be performed i an unprepared co-
lon The survnal rate for this procedure m untreated dogs
was 40%, compared with 1009 1n treated dogs After heal-

(3) Surg Gynee & Obst 104 17, January, 1957
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ing, the devascularized colon was indistingwshable from
the normal

It 1s felt that antibiotics prevent perforation, slough and
leakage at the anastomosis, maintamn viability and function
of the devascularized segment and permit complete recovery
of the antmal These studies do not provide full evidence for
the necessity for preoperative anttbiotic preparation of the
colon rather than simple mechamecal cleansing, but they do
show that an adequate postoperative antibiotic level 1s val
uable m promoting healing of a colon anastomosis

Critical Analysis of Intestinal Antisepsis The most impor
tant pertod during which intestinal bacterial mhbstion
should be maintained 1s that of early healing, which comcides
with the period of paralytic tleus when nothing can be taken
orally When an intestinal antiseptic 1s admimstered the
doses should not be spaced more than 4 hours apart, because
the effective agent will be swept out of the small mtestine
Unsustained suppression of bacterial growth favors the out
growth of the resistant orgamisms Because ntestinal sur
roundings are 1deal for continued bacterial grow th ants
biotic agents must be mamtamed m unusually high
concentrations

Edgar J Poth* (Unn of Texas) divides patients mto 3
groups as to the clinical application of intestinal antisepsts
(table) In the Ist group, those to whom purgatives can be
gwven, the 3d stool after admimstration of castor o1, as 1"3
dicated, 1s essentially sterile and usually passed withm
hours The 2d group are those whose mtestinal tract 15 ob
structed but 1 whom cbstruction 1s relieved by gastric suc
tron and decompression The time required for preparatxor;
1s highly mdrvidual and depends on how soon mechamctz:
preparation of the intestine can be accomplished If the ol d
struction cannot be resolved, these patients are categornze
i the 3d group, together with other patients requiring “rd
gent abdominal exploration as a result of gunshot, stab an
other traumatic wounds of the abdomen and strangulation
obstruction Spectfic preoperative preparation of the ntes
tine 15 contraindicated, and exploration 1s done as soon 2>
the patient s general condition warrants

4 JADMA 163 13171322 Apr 13 1957
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If the peritoneal cavity 1s contaminated 1t 1s evacuated
and 200 ml of 059 solution of neomycin contammg 50
umts bacitracin/ml 1s placed m the abdomen Practically
all of this solution will be lost or aspirated during the opera
tion However, 1ts rapid action will destroy most of the bac
ter11n the peritoneal cavity and simultaneously irrigate the
abdommal wound Should 1t be necessary to resect the m
testine, do primary anastomoses, or repair Jarge defects m
the intestine decompression 1s accomplished transabdom
mally, and the entire small mtestine and colon are flooded
with as much as a hter of 1% solution of neomycmn with
bacitracin The solution 1s mjected transmurally mto the In
men of the intestine Within 30 minutes viable bacteria can
not be subcultured As the abdomen 1s closed 0 5% solution
of neomycin with bacitracin 1s placed in the peritoneal cav
1ty and the abdominal wall wound washed with the same so
lution during closure Most patients m whom this method of
antisepsis 1s used experience an uncomplicated and afebrile
postoperative course

Hirschsprung’s Disease or Congemtal Megacolon Surgt
cal Treatment 1s mdicated m all cases according to Pierre
Petit and Jacques Decaudavemne’ (Paris) Resection of the
terminal nondilated segment of the intestine as first adio
cated by Swenson should extend upward to the dilated colon
wluch 1s cut about 12 cm above the narrow segment Below
resection should mclude the entire rectum to the anal canal
2 em from the mucocutaneous margin followed by immedt
ate anastomosis of the colon to the anus Risk of injurmg the
nerve plexus of the small pelvis and causing urinary or gem
tal disturbances 1s averted if rectal dissection 1s carried to
the muscular coat

Rectocolic resection can be done 1n 1 or several stages
Swenson usually operates i 1 stage after careful preparation
to evacuate and sterilize the colon He reserves colostom)
for patients 1 whom 1t 15 impossible to evacuate the mtestm;i
and for children whose general state 1s precarious because OI
poor nutrition In these he does a colostomy on the dista
portion of the distended colon and completes the operation
in 2 stages The authors have found 1t practicable to operate

(5) J chr 77 521535 June July 1956
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mn 3 stages right transverse colostomy, resection and closure
of artifictal anus Right transverse colostomy 1s a secunty
factor, since 1t permuts diversion of feces during cicatrization
of the coloanal suture, but 1s not without complications At
present, Swenson’s practice 1s bemg followed increasingly
Of the last 6 operations, 2 were done 1n 1 stage, 1 1n 2 stages
and21m 3 stages

The operation may be done at any age It s successful in
young mfants, but they often tolerate their anomaly poorly
and their general state may become alarmung In them, active
medtcal treatment 1s attempted to restore brologic equihb-
rium before operation, but this 1s difficult and not always ef
fectine Thus, a low colostomy just 1bove the lesion 1s often
necessary mn very young mnfants

The authors did 18 rectosigmoid resections for Hirsch-
sprung’s disease without a single fatahity One secondary
operation had to be done because of occlusion due to frenum,
but disunion of the anastomosis has not been observed
Twelve patients, aged 3 months to 16 years, were re-
examned 2-5 years after rectosigmordectomy Clinically, all
mmproved rapidly and grew normally Rectal evacuations in
7 were normal and regular without enemas or laxatives In
2, enemas and suppositories were required and 3 had several
sermliquid or hiquid stools daily In some, normal intestinal
transit was re established, with regular and spontaneous
stools within a few days after operation In others, shght
distention of the colon with retention of gas and liquid per-
sisted for several months

Radiologically, the picture agreed with the chnical find
mgs In half the patients, the colon appeared normal, and
after evacuation, was empty In the other half, 1t remained
shghtly dilated and evacuation was mcomplete It 1s difficult
to interpret these facts, because all operations were the same,
with histologic proof that the section of colon was carrted
mto healthy tissue Apparently, functional results are better
and obtammed more promptly m older than mn younger
children

Three instances of anal incontinence were obsery ed, al-
though the anus appeared normal and the sphincter seemed
to have excellent tonicity on rectal palpation It 1s suggested
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that the resection should suppress the entire malformed
testinal segment, but should respect some millimeters of
rectal mucosa to consery e the sphincter function

Resection of Colon for Hirschsprung’s Disease 1s descnibed
by Orvar Swenson and John Herbert Fisher® (Tufts Col
lege) The term “Hirschsprung’s disease” 1s used to desig
nate the syndrome of chronic constipation from birth The

e teams 1o
Fig 924, child 1 modified Iithotomy posttion to permit "’"&ﬁlyn e revect
work simultanecusly at abdomen and perineum B, mobilized distal eqioft ', ", reades
ed 15 divided between rows of staples applied by von Petz clamp WEEL Sl ulled
in mesentery are used to mamntam viability of segment of pm’ﬂmé1 5
through peliis (Courtesy of Swenson, O , and Fisher, J H S Ch
36 821 829, August 1936 )

(6) S Chn North America 36 821 829 August 1926
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disease 15 charactcrized by mternuttent episodes of lower
mtestinal obstriction with abdomunal distention and 1s
caused by congenital malformation of the sacral parasy mpa-

P

2

3

m“F @ BT 4 1 ot 3 andun alen o Ted thra oh ncsion 1 rectum inverted
o t sn and lower rectum made
on spe ) sill. sutures approximating
m%‘ H § Chn North Amen

thetic system consisting of absence of ganghon cells from
Auerbach'’s plexus in a portion of the distal colon The length
of colon 1nvolv ed varies, but mcludes the rectum down to the
internal sphincter The leston of the parasympathetic sys
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tem may also mvolve the nerve supply to the bladder The
normal bow el wall has clusters of large cells with finely gran
ular cytoplasm (Nissl substance) surrounding the large nu
cleus which has at least one nucleolus Sections of distal
colon m Hirschsprung’s disease contain large bundles of
nerve fibers but no ganglion cells The phystologic defect 15
absence of penistaltic activity m the distal colon This rela
tive obstruction to the passage of gas and feces accounts for
stasis of intestinal contents with dilatation of the colon prox
mmal to the leston X-rays reveal the narrowed apenstaltic
distal segment Biopsy of the rectal wall shows the lach of
ganghon cells Surgical treatment 1nvolves resection of the
aganghonic lower colon with a pull-through anastomosis

TecuNIC —With the child in a modified lithotomy position, the ab
domen 1s opened through a left rectus muscle retracting wcision from
the pubis to the umbilicus The distal aganglionic colon appears
grossly normnl, whereas the colon proaimal to 1t 1s dilated and hypeg
trophied When the aganglionic segment etends into the sigmol
1t 15 best to mobilize the entire left colon, including the splenic flexure
If the lesion imvolves the rectosigmoid or rectum only, mobxhzah&]lz
of the descendng colon 1s unnecessary No more colon thafn ;
aganglionmc lesion requures should be resected Mobilization © fsrhe
fictent large bowel to reach through the anus after resection %] oo
aganglionic segment requires division of mesenteric vessels ‘u
vessels should be divided near thetr origin from the inferor or S
pertor mesenteric blood supply

Exasion of the aganglonic segment 1s begun by dividing the mtese
entery near the colon The site of proximal resection 15 chosen mThe
dilatéd segment of colon 5-10 em from the narrowed port}llon ecto
von Petz clamp can be used The colon 1s then divided 1n ! e; e
sigmoid (Fig 92), and the pathologist examines the remowfe b
ment to mahe sure that ganglion cells are found at the line 0 p:ne
mal resection Mobilization of rectosigmord and rectum 18 1c1aTh15
out by dissection directly on the muscular coat of the bowel wa s
1s continued distally to within 2 3 cm of the mucocultzmeauleS .
tion, ending just above the imsertion of the levator ant muscf:i ot
the sides of the rectum The mobilized rectal stump 15 mt(eirtle o
through the anus after gently dilating 1t The anal canal an Tewes
of rectal mucosa must remain attached to the sphuncter or ¢
essential to continence may be destroyed n o

A second operative team performs the anastomosts T ractloon "
the inverted rectal stump partially everts the anus An m{cm e
made through the anterior third of the rectal wall 2 cm romelvls
mucocutaneous junction, and an mstrument passed 1nto thde %end-
(Fig 93) pulls the closed end of the mobilized segment of etsla pol
g colon out through the mnciston in the rectal wall The firs ryEC-
of the anastomosis between the descending colon and the lower
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Fig 94— after complet on of s Ik suture of anastomosis stapled end of descend
terrupted sutures of 50 chrom ¢
when Jong ends of mucosa]
(Courtesy of Swenson O and
August 1956 )

tum 1s made with interrupted 5 0 silk sutures about 1 mm apart
through the muscular coats The nctsion through the rectal wall 1s
continued around the sides 1s the first layer of anstomosis 15 com
pleted The lLine of staples on the end of the bowel 1s removed The
second layer of the anastomosis 1s mterrupted 5 0 chromic catgut 1n
the mucosal layers placed close enough together to cover the silk su
tures (Fig 94) The bowel 1s released by cutting the long ends of
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the sutures ind the anal canal returns to 1ts normal posttion The
anstomosis retricts tnto the pelvis and rests 2 cm above the nuco
cutaneous junction

Wihile the ntstomosis 1s completed another operating team su
tures the pelvic peritoneum to the colon The abdomnal wound 15
sutured in lyers with umnterrupted fine silk to the peritoneun
fascin and shin

Outcome of Surgery for Ulcerative Colitis was mvest
gated by B N Brooke (Unnv of Birmingham) m 131 pa
tients (84 women 1nd 47 men) Llective operations were per

Fg 9Sr(lcft) —Pat ent at { me g{épr n ar}i c'olecwmy
g 96 (r ght) —Pat ent years later
(Courtesy of Brooke I8 N Lancet 2 537 536 Sept 15 1956)

(7) Lancet 2 532536 Sept 15 1956
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formed on 126 excision and permanent tleostomy m 117 and
resection and anastomosis m 9 Operatine and late deaths
totaled 15, a mortality of 12%—about one-half the mortahty
with conseryativ e treatment in the pre-cortisone era

Most late complications of operation arose m connectton
with the 1leostomy  To reduce incidence of stenosis, eversion
suture of the mucosa to shin 1s advocated Revision of the
ileostomy was required m some patients to enable them to
use an adherent 1leostomy bag

Tollow-up, extending to 5 years and longer m over one
third of the survivors, mndicates that ileostomy 1s not an 1m-
pediment to full, normal life Rather, 1leostomy restores pa-
tients with ulceratne cohtis to full work and full weight
(Figs 95 and 96) and allow s enjoy ment of ordinary pastimes
For about half the patients, the diet must be restricted shght-
Iy Tleostomy patients regard their 1leostomies as satisfactory

Resection and anastomoses with preseryation of the anal
sphuncter mn this series has been less satisfactory than exc
sion and permanent 1leostomy After sphincter-saving resec-
tion, the disease mny recur and complications mav arise for
the first time This method 1s not recommended as a routine
and 1ts indications are limited Its use 1s precluded for rectal
hemorrhage and perforation—complications encountered n
this series

Results of Subtotal Colectomy and Ileoproctostomy in
Treatment of Chromic Ulcerative Colitis were studied by
Charles W Mayo and C William Broders® (Mayo Chnic
and Found ) 1n 22 patients In 15, various degrees of myolve-
ment of rectum with chronic ulcerative colitis were present
before operation After surgery, 21 patients gamed weight,
20 were fully active and able to perform full-time jobs or
household duties Control of bowel movements was present
m 20 Shght bleeding from the rectum after operation was
noted by 8 patients Postoperative complications included
enterocutaneous fistula, rectal polyps, rectal fistula, anal fis-
Sure, intestmal obstruction, and obstruction of the small
bowel from adhesions which required surgical mtervention

Fate of Remaming Rectal Segment after Subtotal Colec-
tomy for Uleerative Colitis was studied by Charles W Mayo,

(8) " Surg, Gynec & Obst 104 180 182 February, 1957
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1its associated discomfort frequently requires later resection
> {Ths study of the fate of the rectal stump 1s sigmficant, for n only 8
of the 45 patients was the stump clear of disease This points out the
mirequency with which ileoproctostomy will be successful To obtain good
results following ileoproctostomy requires extreme care in selection of
patients —Ed ]

Colectomy with Simultaneous Ileostomy as Surgical
Treatment of Diffuse Ulcerative Colitis 1s discussed by Ru-
pert B Turnbull, Jr! (Cleveland Clinic) In umnersal coli-
tis, colectomy with sumultaneous 1leostomy 1s mdicated when
other management fails But primary colectomy 1s particu-
larly urgent 1n toxic disease or when any other state of emer
gency enists, such as hemorrhage or perforation There 1s no
way to “build up” such a patient except by promptly remos-
mg the diseased part

The medical (antibiotic) treatment of ulceratne cohtis
resutts i marked depression of the colonic flora Patients
are long in hospital residence and have low resistance and
altered bacterial antagomsms, therefore, they are particu-
larly susceptible to postoperatne staphylococcic enteritis
Any significant growth of coagulase-positive staphylococer
may help the surgeon to anticipate a postoperative enteritis
Signs of onset of staphylococcic enteritis occur betw een the
2d and 7th days and are farrly constant, with abdominal dis-
tention (ileus), pain or cramps and almost concomtant
tachy cardia

Blood loss 1s mimimal when subtotal colectomy with 1leos-
tomy 15 done 1n one stage However, 1t 1s imperatnve to add
at least 1,000 cc whole blood to the circulating volume of
these depleted patients in the several hours just precedng
surgery Another hazard in the toxic patient is the lowered
albumn fraction of the plasma proteins

Practically every patient coming to surgery has been
treated with steroid drugs Withdrawal during a period of
stress mav result in fatal collapse A good plan to follow 1s
to give 100 mg cortisone n the immediate preoperatne
hours, 100 mg Cortef® (soluble) 1ntravenously during co-
lectomy and 100 mg cortisone in the few hours after sur-

ﬁe") and thereafter 50 mg cortisone every 6 hours for 24-48
ours

TecHN1c—Removal of the colon during the chromc intractable
Phase of the disense 1s relatnvely simple If the disease 1s not too
(1) " Surgery 41 843 856 May 1957
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Fig 97 Method of ileostomy (Courtesy of Turnbull R
a1 545857 Moy 1857 tiom Sk Nordh Amenica 36 841 1956)

426
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Fig 98 —Preparation of mucosal graft (Courtesy of Turnbull R B, Jr Sur
Bery 41 843856 \lay 1957 from S Clin North America 36 841 1956 )

acute, the rectum mny be removed with the colon and with minimal
blood loss by simply pulling the anus up through the levators until

€ perianal skin can be cut across Dissection 1s hept directly on the
rectal musculiris and the levators re gently pushed off the rectum on
all sides Because of loss of body fat stores, the ischiorectal fat
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spaces are soft and mobile allowing the anus and perranal shi to be
pulled 1nto the pelvis Thus the entire proctocolectomy may be done
through a relatively short left piramedian incision while sleostomy
1s made through 1 stab wound 1n 1 previously selected site on the
right side of the nbdomen Reperitonealization of the gutters 15 not
necessry

Often the disease 15 acute 1nd the colon not only 1s dilated to the
extreme but the splenic flexure 1s thrust higher than normal The
tial mesion should extend up from the pubis to the umbilicus at
which pont 1t 1s carred diagonally across the left upper abdomen to
the lnteralmost costal margm Even with this exposure the colon
may be unattainble becruse of its extreme friability and dilataton
There 1s tlmost no peritoneal cavity to work 1n because i dilating
the colon expands into the lewves of 1ts mesentery thus seriously re
ducing 1ts mobility The situation may be obviated by gently passing
under direct viston and with the abdomen open 2 no 36 rectal tubes
(attrched m tandem) up from below nto the descending colon In
ternuttent suction will rapidly empty the left side of liqud and gas
while gentle manual pressure on the cecum and right colon will re
sult 1n partial collapse of this side of the organ Not only 15 exposure
enhanced but the colon contracts 1s 1t 15 deflated and its walls thicken
with less danger of rupture and spillage Because of the extreme i
flammatory reaction 1round the colon other organs may be tntimate
Iv 1ttached and ppear 1nsepirable \lobilization of the colon must
be done with great care to prevent rupture The best plan 1s to mcllje
the lateral reflexion of peritoneum as close to the bowel as possibie
and to shell the colon out of its mesentery The transverse c;)lﬂ'{
and splenic flexure particularly may be dealt with 1n this way If CC]“
spillage occurs peritonealization of the gutters 1s absolutely
contrundicated

Every effort must be mde for the wasted patient to have 2 Ph‘(’is 908
logically correct 1leostomy at time of colectomy Figures 97 an tal
show the technic After attachment of the mesentery to the pane al
peritoneum the abdomen 1s closed with steel wire The distal 1leos
tomy 1s demuscularized and the resultant ‘mucososubmucosal remnan
1s pulled down over the 1leostomy and sutured to the skin

Universal colitis necessitated colectomy with simultaneous
1leostomy 1n 123 patients 41 of these were the acute toMC
fulmnant phase of the disease There were 6 deaths alln
the toxic group "
» [The eversion of ileal mucosa and 1ts appro<imation to skin as descrlb?n
by Dr Turnbull significantly reduce the complications of 11cos!0myosa
many cases sumple eversion 1s satisfactory without excision of the ser
and muscular layers —Ed ]

Catastrophic Complications of Ulcerative Coltx:

Perforation and Massive Bleeding are discussed by

s Cancer
Robert T
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Trdrick and Robert C IMickey® (State Unny of Towa) The
term ulcerativ e colitis 1s used to denote disorders of the ali-
mentary tract m wlich widespread ulceration of the colon
predominates, and 1n which known specific causes have been
excluded Patients were mcluded having associated lesions
of the termnal tleum and those having the segmental form,
typically with involyement of the sigmord and upper rectum

The mcidence of colon eancer as a complication of this
disease 15 not definitely hnown In G patients presented by
the authors, ulcerative colitis began in childhood or young
adulthood The disease was relatively protracted Actnvity
was generally continuous without complete remission, and
the degree of colitis was far advanced These observations
indicate the need for objective reappraisal of patients with
onset of ulceratine colitts 1 childhood or 1 early adulthood
andin whom unnustahable activity continues

Perforation 1s most likely to be a complication of severe,
rapidly advancing ulcerative colitis It 1s somewhat less
likely 1n long-standing cases 1if there 1s dense fibrosis of the
colonic wall There may be rapid progression to death from
peritomitis or wallmg off and consequent obstruction or per-
foration mto a nesghboring viscus or development of fecal
fistula Signs and symptoms of free perforation may be pres-
ent, though Iittle evidence of 1t 1s found at laparotomy In
acute perforation, exteriorization of the area by colonic re-
section and establishment of ileostomy 1s indicated If there
1ppears to be a walling off, the preferable procedure 1s 1leos-
tomy with later resection of the colon Bleeding 1s usually
diffuse Rarely 1s any localized site found, except in the n-
stance of bleeding neoplasm Resection may be necessary on
an emergent basis and 1t must encompass all the area in-
vohved 1n active bleeding Administration of ACTH or cor-
tisone may help cause perforation and/or bleeding

Sigmificance of Diverticula of Colon in Massive Melena
Massive melena without hematemesis 1s often challenging
diagnostically Drverticula of the colon demonstrated 1n such
cases are often overlooked as the source of bleeding Chim-
¢1ans and pathologists hay e been reluctant to accept divertic-
whe source of hemorrhage because a bleeding pomnt

(2) J Towa M Soc 46 485-492 September, 1936
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may be difficult to find at autopsy Luther M Keith Jr and
Jerome M R (Ohio State Unnv ) surveyed 317 unse
lected patients with diverticula of the colon

The ncidence of diverticulosis of the colon 1s estimated at
5-10% of adults over age 40 If hemorrhage from the colonis
due to diverticula 1t should occur fairly often Specific cn
teria should be fulfilled before melena 1s attributed to di
verticula  bright red rectal bleeding without hematemess,
demonstration of diverticula and exclusion of any other po
tentially bleeding lesion, a negatie upper gastromtestmal
series and normal blood coagulation

Of the 317 patients, 60 (19%) had massne hemorrhage
gross bleedig or stools repeatedly positrye for occult blood
by the guatac test Of 19 (6%) with massn e hemorrhage, alt
had rectal bleedmg and 13 had syncope or subjectrie symp
toms of shoch Admssion hemoglobm was 9 Gm /100 m!
or bclow 1 9 patients aud fell to thus level durmg hosprtalt
zation 1n 6 others The lowest recorded hemoglobmn \\asd6
Gm /100 ml An average of 2,100 cc blood was transfuse
Conservative management was used 1 all cases adequate
blood replacement and admmmstration of a nonabsorbable
antibiotic

Surgical resection 1s madvisable 1n most patients becruse
the drverticula are distributed oy er mast ¢f the colon and the
specific bleeding site 1s seldom located It diverticula 3"‘;
limited to the left colon resection should be feasible, but !
they are distributed over the entire colon, a transy erse colos
tomy may help localize the site of hemorrhage, and hemic®
lectomy may suffice Emergency resection carriesa high mor
tality All patients treated conseryatrvely 1 this series sur
vived Urgent surgical intervention 1s probably not advis
able except 1n unusual cases £

Diverticulosis and Diverticulitis of Colon 1s a disease 0t
adulthood that appears more often as age develops Abou
two thirds of persons aged 85 are so affected With mcreaSD
ing life expectancy more cases will be observed About ’;“Ke
thirds of these patients have mimimal or no symptoms
remainung one third have diverticulitis sufficiently severe t0
warrant or demand surgical treatment Arthur W Allen an
TT(3) AMA Arch Surg 74 571573 Apnl 1957
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Glenn L. Behrmger! (Massachusetts Gen’l Hosp ) report on
210 consecutiv e patients treated by resection smce 1942 Of
these patients 27 6% were admitted and operated on after
their first attack of diverticulitis

I'he younger the patient with thus disease, the more logical
radical treatment becomes Therr life expectancy 1s long, and
if the disease 1s untreated, one of the serious complications
(urinary fistula, abscess or frequent bouts of acute mflam-
mtion) will develop Most patients 1 this age group can
h1ve a one stage operation 1f <o treated as soon as urmnary
symptoms occur, or severe mflammation takes place Nearly
all patients of any age can be treated by resection if the de-
fimtine procedure 1s staged when mdicated Tmmediate re-
section should not be done for fulminating mflammation,
farge abscess or acute obstruction Many persons with long-
standing diverticuhitis become chronically obstructed They
can be safely reheved by well-planned resection, usually at
anelective time

Drverticulosis and Diverticulitis of Colon 1s discussed by
M M Zmninger® (Unnn of Cincinnatr) Dnerticular dis-
ease of the colon may present itself by bleeding, intestinal
obstruction, acute mflammatory episodes or the appearance
of various fistulous communications In the past, resection
of areas of diverticulosts and div erticulitis has been relatiy ely
hazardous With modern methods and appropriate antibiotic
therapy, the danger has been so reduced that patients with
chronic low-grade obstruction and low-grade or recurrent
wflammation should not be dented the benefits of surgical
exasion of the v oly ed segment of bow el

Operative removal often 1s more difficult than n cases
of neoplasm The mesentery of the bow el 1s frequently thick-
ened, shortened and fibrotic, and the ureter often 1s drawn
up 1nto 1t, so that accurate and careful dissection 1s essential,
With early and satisfactory demonstration of the ureter be
fore any resection of mesentery If acute or subacute infec-
tion or significant gbstruction 1s present, prelimmary divert-
tng colostomy should be established before resection 1s at-
temﬂi In acute perforation, local dramage plus proximal

g) Pennsylvania 3 7 59 134> 1350 November, 1956
) Am Surgeon 22 583 695 August 1956
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colostomy should be done, to be followed later by whatever
measures seem appropriate for the given case Simultaneous
presence of diverticula or of diverticulitis and neoplasm 1s
reasonably common, differentiation at times may be exceed
mgly difficult The problem occurs as a rule only 1n patients
1 whom mflammation and at least some degree of obstruc
tion are present Usually, a prelimunary dn erting colostomy
1s required before safe resection 1s possible The time betw een
colostomy and resection should be considerably shorter than
that deemed desirable i the past for mflammatory disease
alone With modern methods of surgery 46 weehs 1s usu
ally satisfactory

Changing Concepts in Treatment of Diverticulitis of Sig
motd are discussed by John M Waugh and Alexander J
Walt® (Mayo Chmic and Found ) Primary treatment of i
verticulitis 1s medical and 1s based on bed rest, a bland low
residue diet, regulation of bowel movements and use of
broad spectrum antibiotics With this regimen about 80%
of patients should ax o1d operation

When disease does not respond adequately to these meas
ures the involved area must be resected Ideally, this should
be done when the disease 1s quiescent If there are no com
plications, the single stage operation can be performed Prox
1mal colostomy 1s no longer regarded as a routine concomt
tant of the surgical treatment A prelummnary transyerse
colostomy will always be necessary n some patients In oth
ers addition of a pronimal colostomy at the time of anasto
mosis may be lifesaving

The mam mdications for elective operation today 1re (1()
intractability with recurrent episodes of inflammatory du
ficulties, (2) subacute obstruction, (3) walled off perforatlor;
which responds temporarily to antibiotics and rmnsul'glcaf
treatment (4) unexplained melena with x ray evidence ©
drverticulitis, (5) a fistula between the sigmoid and other
organs mcluding the shin, (6) recurrent or persistent urt
nary symptoms caused by the drverticulitis and (7) persst
ence of a palpable mass or deformity from which malignancy
cannot defimtely be excluded

(6) Jourmal Lancet 76 373 375 December 1956
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Surgical Management of Diverticulitis Bentley P
coch? (Lahey Chimc) reviewed data on 40 patients who
surgery for diverticulitis Perforation, fistula formation
obstruction make dinerticulttis a serious and sometunes
disease Treatment of thesc comphications involves repe
hospitahizanion, multiple operatin ¢ procedures and prolo
medical and nursmg care Morindity and mortality ca
reduced if prtients are operated on before such complicat
develop Surgery should be considered for any patient
diverticuhitis who has recurrent or persistent sy mptom:

Diverticulitis of the sigmoid colon may closely sim
caranomn of the rectum The presence of carcinoma ol
sigmoid must be rufed out by the ty pe and duration of sy
toms and the findings on barium enema examnation
lapirotomy The need for excluding carcinoma has a d
bearig on the surgical management of the patient

Tecunic —A pronimal colostomy 1s established 1n all patients
complete obstruction, perforation or a fistuln The colostomy 1s p
m the pronamal portion of the transserse colon 50 as not to nte
with mobilization of the splemic flexure at resection The bow
completely diided, whether 1t 15 exteriorized simply as a loop ¢
tomy or as a double barrel Mikulicz spur If an abscess 1s 1 th
lower quadrant, 1t 15 meised ind draned at the sxme time U
the patient 1s a poor operative risk, colostomy 1lwavs 1s followe
resection of the sigmoid colon Recurrence of symptoms 1s lihe
follow closure of the colostomy without resection

If carcinom 1s excluded, resection of the involved sigmoid «
1s carned out witlun 3 6 months after colostomy, when acute
mitory reaction will hive subsided The resection then can be ca
out with mimmal morbidity and mortalsty If malignaney 1s no
cluded, the smolved colon must be resected within 2-3 weeks
colostomy At this time, most of the snflammation will be presen
the left ureter and bladder mny be firmlv adherent to the inflimm
miss

Patients 1n whom complete obstruction, perforation or a fistul:
not developed are opernted on by a one-stage resection with pru
anastomosts The type of resection depends on whether the les:
bemgn or mlignant If the diagnosis 1s diverticulitis, the bowe
1ts mesentery are resected to preserve the superior hemorrhoids
tery If the Jesion s malignant, resection of the mesentery shoul
clude the inferior mesenteric and supertor hemorrhowdl arterie
spite the associated inflammatory reaction Malignancy shoul
excluded before the mesentery of the bowel 1s divided

N thic carman thnen colan can Lommment Ao sl ATIZ
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with complications had had a primary one-stage resection
of the diseased colon, all had had symptoms of diverticulitts
foryears

Definitive Radical Resection of Large Bowel for Recur-
rent Diverticulitis 1s advocated by George H Yeager® (Um
versity Hosp, Baltimore) Diverticulosts denotes uncomplt
cated diverticula 1n the intestinal tract, usually m the sigmoid
colon They are primary acquired out pouches or herniations
of the mucous membrane through gaps m the muscularis of
the colon Most diverticula are clinically ummportant They
are present 1 5 10% of persons over age 40 In some, the
condition produces mild symptoms such as disordered ac
tion of the bowel, intermittent flatulence and abdominal
distention

About one fifth of patients develop such clinical evidence
of inflammation that dragnosis of drverticulitis 1s justified
If pam 15 prominent, especially 1f accompanied by marked
physical signs, diverticulitis should be the diagnosis Most
diverticulitss 1s mild and responds to conservative therapy
Occastonally, an attack may be fulminating, with severe ab
dominal pam, high fever, leukoc; tosts and signs of spreading
peritomitis, which requires immediate, emergency surgery
Surgical mteryention 1s now safe, and delay until grave com
plications oceur 1s no longer justified Patients with 2 clear
cut diagnosis of uncomplicated diverticulitss supported by 1
history of recurrent attacks and x rays, are suitable for prt
mary sigmord resection and anastomosis after a second ma
jor attack By selection of a period of quiescence, surgical
hazards are reduced ment
» rd the manage!
of ([i'lrvl:ixecsﬁglsmﬁol:gfle(;e::nda ;f,}éilﬁﬂ?g ?;t‘let: (}gll‘gx‘\‘r,ligd elective resection
of the properly prepared not acutely nfiamed colon are law enough to war
rant more aggressive attack on this disabling disease —Ed ]

Colonic Diverticuhitis Associated with Carcinoma Review
of 50 Cases Charles W Mayo and Leo T Delaney Jr? (Ma)ol
Chinic and Found ) reviewed 35 men and 15 women aged
41-82, who had diverticulitis and carcinoma of the colon at
the same time and who underwent surgical treatment Pan
was the most frequent symptom, occurring in 389 Other

(8) Am Surgeon 22 611614 July 1956
&) AR arch Surs 13 3570t Sune 1956
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syvimptoms were fever, nausea, weight loss or decrease m cal-
1ber of stools In 17 patients, previous episodes of dnerticu-
hitis had probably occurred Preoperative diagnosis or opera-
tive impression at the first stage of surgical treatment was
correctly surnused n 38 patients Average time from onset
of symptoms until mmtial surgery was 6 months i 46 pa-
tients Site of diverticulitis was n the sigmoid region n
90% Hospital mortality rate was 6% On the basis of 2 98%
follow up, over all 5 year survival rate was 50% Nine of the
50 tumors were grade 1 adenocarcinomas occurring 1 ade-~
nomas Such lesions are the most faiorable of all surgically
treated carcinomns of the colon If these lesions are excluded
from the series, the absolute 5 y ear survival rate1s 39%

Surgical Procedures for Cancer of Colon and Rectum
Thaddeus A Krolichi! (Providence, R 1) considers surgical
mterention the treatment of choice 1n cancer of the colon
and rectum Radical resection, if possible, 1s the accepted pro-
cedure The specific surgical approach depends on the pa-
tient’s physiologic age and general condition, operatne fa-
cilities, the trammg of the surgeon and his opimions on con~
servativeversus radical surgery

Many operations are used for colon and rectum cancer
Hartmann’s anterior resection or sigmoidectomy with per-
manent abdominal colostomy closes the rectal stump and
leaves 1t below the pentonealized floor Miles’s abdomno-
permneal resection 1s the only one mn which the dangerous tis~
sues of the three zones of extramural lymphatic chams can
be removed It 1s a radical resection mn one stage and has a
lower mortality and a higher curability rate than many other
operations Mikulicz’s partial resection of the colon using
the extraperttonealized colonic loop requires staging, m-
volves a temporary colostomy and 1s not radical enough It
1s useful for obstructive resection, but primary resection with
end to end anastomosis 1s the procedure of choice Jones’s
two stage abdominopermeal resection with colostomy has
the disadvantages of prolonged convalescence and double-
barreled colostomy The Lahey two-stage abdominopertneal
resection with permanent colostomy requires two operations
The Turner-Rankm permeoabdommal resection 1s a two-

(1) Connecticut M J 20 709 714 September, 1956
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stage procedure with permanent colostomy, but needs two
operations Devine’s radical perineoabdominal rectosigmord
resection 1n a functioning bowel can be performed by two
surgical teams at the same time and the entire sigmord can
be removed Babcock’s and Bacon’s operations, with preser
vation of the sphincters, elimmates the colostomy and al
lows a permeal anus Often, however, continence 1s not
preserved

When radical surgery 1s impossible because of metastases
or poor general condition of the patient, a colostomy, side-
tracking colocolostomy, fulguration or irradiation can be
tried Hartmann’s antetior resection or sigmotdectomy with
permanent abdominal colostomy may be preferred mn certain
malignant lesions in the rectosigmord or low sigmord area
n which insurmountable techmical difficulties or the condi-
tion of the patient makes 1t madwvisable to attempt to re-
establish bowel continuity Early diagnosts of large bowel
carcinoma w1ll lead to earlier surgery and more cures

Surgical Treatment of Familial Polyposis of Colon 15 dis-
cussed by H E Lockhart-Mummery, Cuthbert E Dukes
and H J R Bussey? (St Mark’s Hosp, London) Familial
intestinal polyposis 1s a rare hereditary disease characterized
by development 1n childhood or early adult life of many
adenomatous tumors withm the mucosa of the colon and
rectum St Mark’s Hospital has records of 58 families il
which this disease occurred In each famuly case, the affected
members were investigated, as many relatives as posstble
were traced and a family pedigree was prepared These 58
families mclude 1,069 persons, among whom 218 are Lnown
to have had polyposis, 1n 154, ntestinal cancer dev eloped

Major surgery was performed on 60 patients The most
frequent method was removal of the colon with preservation
of the lower rectum, to which the ileum was joined The
anastomosis usually was made 10-12 cm from the anal verge
This stte, usually just below the sacral promontory, aIIm\IIS
easy anastomosts and good rectal function, with an accessible
rectal segment Preservation of the rectum by 1leorectal anas-
tomosis mvolves a risk that a fresh carcinoma may form later
1n the remaining rectal segment To reduce this possibility,
(@) Brt J Surg 43 476481 March 1956
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the patient must be kept under supervision for the rest of his
life so that any benign polyps that may form may be de-
stroyed before a malignant change occurs Under ade-
quate supervision, the rish of carcinomn ansing 1s probably
small, 1t happened to 1 of 27 such patients, all of whom are
still Iiving

Because 1leostomy has its own special comphications, the
authors feel the safer procedure 1s to rely on ileorectal anas
tomosis and to retain the rectal segment where possible

Since cancer development under age 18 1s rare, the best
period for surgery would be m the patient’s teens, because
then risk of canceris still mimimnl

In patients over age 25 i whom large, congested polyps
are seen, immediate surgery 1s suggested Since exfoliated
cancer cells may 1mplant from above on a raw surface and
on granulation tissue 1t would seem unwise to fulgurate the
poly ps m the rectum before colectomy, unless the possibility
of a carainoma more pronimally has been excluded with rea-
sonable certainty

Polyposis of Colon C Thomas Flotte, Frederick C O’Dell,
Jr, and Frederick A Coller? (Unmiv of Michigan) state that
polyposis of the colon 1s a rare fammilial disease 1n which celis
of the mucosa 1n the large intestine have an inherited tend-
ency to prohiferate and develop polyps These polyps tend
to undergo malignant degeneration, resulting m adenocar
cimoma of the colon or rectum while the patient 1s relatively
young The polyps are true polyps or adenomas, each having
a stalk derived from the submucous fibrous tissue and cov-
ered by an epithehal layer continuous with that of the
bowel They occur by the hundreds, from the anus to the
cecum (Fig 99), and may vary i size from bare visibility
to several centimeters 1n diameter

Polyposis begins by a change or mutation 1 the genes of
someone who does not have the disease, but who passes the
mutant gene to the descendants The disease occurs 1n and 1s
transmitted by both sexes In most cases, 1t 15 transmitted as
a mendehian dommant and only occastonally as a recessie
The poly ps are not present at birth, but occur at or about pu-
berty Common symptoms mnclude abdommnal discomfort,

(3) Ann Sarg 144 165169 August 1956
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cramps diarrhea, bloody stools, anemia, weahness and
weight loss Intestinal obstruction may occur The only good
treatment 1s total colectomy, including the rectum, and es
tablishment of a permanent abdomtinal 1leostomy Subtotal co
lectomv with preservation of the rectum should be done only
if the poly ps in the rectum are completely removed, there 1s

Fig 99 —Pathologic_spectmen of multiple polyposis (Courtesy of Flotte C.T
et ol  Ann Surg 144 165 169 August 1956)

no carcinoma 1 the rectum or rectosigmotd and the patient
15 willing to have periodic siygmoidoscopies

Of 63 patients with polyposis of the colon seen in the past
20 years, 62% were males and average age was 337 years
Polyposis was present n relatnves of 54% of the patients
and 12 7% had a fanily listory suggestive of the disease Pa
tients had symptoms of diarrhea, abdomnal cramps and
blood 1n the stools, present for a few months to 22 years
Diagnosts was made by sigmoidoscopy and barium enema
Operation was refused by 14, and 2 of these are known dead
of colon carcmoma Advanced carcmoma was found 1 9
when first seen Total colectomy with establishment of a
permanent 1leostomy was done mn 15, and carcinoma was
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found in 10 at surgery Recurrent carcinoma occurred in 4
patients, who have since dicd Aserage survival for 8 pa-
tients was 4 25 years Subtotal colectomy was performed 1n
25 patients, and 10 had carcinoma of the colon at operation.
Recurrence of carcinoma caused death m 4 Carcinoma of the
rectal sigmoid subsequently developed in 4 patients, 2, 6, 7
and 11 years after subtotal colectomy Periodie sigmoidos-
copy with removal and fulguration of recurrent polyps was
being carried out m the 11 patients who had survived an
average of 7 years after subtotal colectomy.

Gracilis Muscle Transplant for Rectal Incontinence. Ken-
neth Pickrell, Nicholas Georgiade, Carter Magutre and Hugh

B

Fig 100 -—4 the gracihs originates just medial to the adductor longus ten

arises from the lower half of the symphysis and pubic arch extends bgelaw thdearl‘mgek
and inserts into the tibra 1n a dovetail "B, the highest thigh incisson 1s made just
medtal to the adductor Iongus tendon in the adductor gracilis groove The p!ux‘i’mal
part of the tendon 1s mobihized with finger dissection to avoid 1myury to the meuro-
vascular bundle which enters from the lateral side (C) second 1netsion 15 made
parallel to the muscle over its lower onethird Traction placed through the highest
:!jgsigf‘dr'scloses‘pa‘th'_of muscle A third snciston ts made obliquely along the upper
. e - eserve msertion of the gracilis into the periosteum
1ected by subcutaneous tunnels through which the
m by (2d-4b lumbar nerves) and blood supply
.- - cilts "high on its lateral side as a neurovascular

od mjury to 1t (Courtesy of Pickrell, K » et al
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Crawford* (Duke Univ.) performed gracilis transplant op-
erations on 18 children and 16 adults. Except for 1, the chil-
dren had been incontinent since birth because of imperforate
anus, spina bifida, meningocele or some neurogenic malfor-
mation involving the rectum and perineum. The adults, aged

N
i
Z

Fig 101—A, with absence of muscle tone and structural support, the pegnea!}
floor will bulge with patient 1 exaggerated lithotomy position Incistons are rr;‘ase b‘e
the anterior (12 o'clock) and posteriar (6 o'clock) commissures, uyury to r‘aD Cm A
1ng avorded A subcutaneous tunnel 1s made around the anus Another tun{:r ES vt
to connect the highest masion wn the thigh with the masien at 12 ocloc! < B zwmr
possible, though not essential, pulleys are constructed from the anterior a:r-1 pcﬁde bl
raphes C, the gracihis tendon and muscle are threaded through the tunnels ;‘;‘9 65
neath pulleys, 1f constructed. (Courtesy of Pickrell, K., ¢t al  Surgery 4
August, 1956 )

20-72, included 3 paraplegics, 2 with perineal colostomies
and 11 who were incontinent after operations on the anus
or rectum.

The gracilis muscle is ideally suited and readily adaptable
for transplantation since it is the most superficial muscle on
the medial aspect of the thigh and has a somati.c nerve sup-
ply. The technic involves thigh and perianal incisions (Figs.
100-102). Although the tendinoperiosteal insertion of the
gracilis may be anchored to the tuberosity of the ischium, the
TT(3) Surgery 40 349 363, August, 1956
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Fig 102—A and B the dovetail tendinoperiosteal insertion of the gracilis 1s spht
to form a ¥ If the gracilis 15 to be anchored 1nto the tuberosity of the ischium on
the opposite side an incision 1s made directly over the tuberosity at about 3 or 4
oclock One end 1s anchored around a pulley or periosteal flap elevated from the
tuberosity The other hmb of the dovetail 15 anchored around a pulley or bundle of
levator am: muscle with silk sutures C 1n heavy patients the gracihis skould be an
chored to the adducter tendon or lacunar ligament A groin inctsion 1s made on the
side opposite the transplant A subcutaneous tunnel connects 1t with the inciston at
12 oclock. The tendon s threaded through the tunnel and beneath the lacunar hga
ment or adductor tendon on the ¢ A TR 12 oo z
and to the hgament on each side
closed by a collar of contracule -
gracilis to make the orifice very - .
withstand considerable pressure .

363 August 1956 )

adductor tendon or the mgumal ligament on the opposite
side, the point of choice 1n heavy personsisin the grom

Rectal continence was restored 1n all patients Two opera-
tions were necessary mn 1 Optimum age for surgery 1s 4-5
years A similar operation was successful 1n 3 patients with
urmary mmcontinence
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Interparietal Hernia has a sac (usually in the inguinal re-
gion) which passes between the layers of the anterior ab-
dominal wall. It may or may not be associated with or com-
municate with a sac in the common situation in the inguinal
canal passing down into the scrotum with the spermatic
cord. The sac may be unilocular or bilocular; the latter is
more common. The commonest situation is between the in-
ternal and external oblique muscles of the abdomen. Less
common locations are between the peritoneum and deep mus-
cular layers or subcutaneously in the anterior abdominal
wall or thigh.

According to Vernon Barling® (Sydney), in 90% of cases
an intraparietal hernia presents itself with acute intestinal
obstruction Pain is localized in the suprainguinal region. A
lump is palpable only in interstitial and superficial hernias
and not in properitoneal hernias. Abnormal positioning of
the testis is frequent. Diagnosis may be difficult or impos-
sible when no intestinal obstruction is present, when no
lump is palpable or if the palpable lump contains encarcer-
ated omentum, or when there are no testicular or scrotal ab-
normalities. Mortality is high in properitoneal hernias, par-
ticularly when obstruction persists after apparent reduction
of an encarcerated inguinal or femoral hernia. i

Properitoneal hernias are found and treated more read_ll)’
if exploration of the inside of the sac and peritoneal cavity
in relation to the mguinofemoral region is routine at every
ingumal or femoral herniorrhaphy. Fora strangulated mter-
parietal hernia, a combined abdominoinguinal approach more
readily exposes the site of obstruction.

Richter’s Hernia 15 discussed by W. Milo Keynes® (Cam-
bridge, England) In 1785, Richter described “small rup-
tures,” meaning hernias, in which only part of the bowel
wall was strangulated. These he had found mainly in the ab-
dominal wall between the xiphisternum and the umbilicus

(5)  Australian & New Zealand J. Surg 26:32-35, August, 1956
(6) Surg, Gynec & Obst 103 496-500, October, 1956
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(as types of ventral hernias), though he also described in-
gnal and femoral hermal sacs He appreciated the true na-
ture of the condition, described by Lattre m 1700, as due to
herniation of a preformed div erticulum of the bowel Treves,
tn 1887, collected 50 cases of Richter’s herma, or partial en-
terocele, and defined the condition as strangulation of ouly a
part of the circumference of the bowel wall mn a hernial ori-
fice and different from strangulation of a preformed dn ertic-
ulum 1n a herma *“The mvolved segment may rapidly pass
mto gangrene, and y et the lumen reman free ” Most modern
authors, agreemg with Treves, separate hermation of the
congemtal Meckel dnerticulum, or Littre’s herma, from
Richter s hierma

Richter’s hernia may occur at any of the hermal sites, 1t
mny occur n the supernumerary sac of an mterstitial hermia
or m an mastonal herma It usually occurs with a relatrvely
small hermal ring wath firm margins The commoner sites
are 1n the femoral and ingunal regions Most commonly the
lower ileum 1s mvolved, but any part of the jejunum, ileum
or colon may be affected Sometimes omentum 1s myolved as
well

The constricted portion of the intestine becomes distended
and swollen and may retamn 1ts deforrmty some time after
constriction 1s relieved, appearing as a diverticulum These
changes 1n the constricted intestine are always secondary to
onset of strangulation In Richter’s herma, the free border of
the mntestine opposite the mesentery becomes mpped The
tumor 1s always small unless complhicated Adhesions are un
common, and the intestine 1s usually easy to reduce

Symptoms are similar to those of strangulation of the en-
tire wall of the intestine Diagnosis may be difficult, partic-
ularly since perforation may occur without serious sy mp-
toms first developing Local signs may appear only with
local gangrene of the mtestinal wall, and this 1s especially
true when only a small amount of the circumference 1s
nipped The mitial partral obstruction may become complete
through further protrusion, increased kinking or local edema,
owing to delay 1 diagnosis and treatment

Mild degrees of Richter’s hernia present with localized
pain or discomfort with an epigastric sensation of pulling or
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tugging. There is some constipation. If obstruction is com-
plete, distention, increased bowel sounds and colic are pres-
ent Local signs may be absent; when present, they are fre-
quently misinterpreted. X-rays have been disappointing in
diagnosis.

Early operation is necessary without preliminary attempts
at reduction. Resection of the intestine may be necessary, but
small areas of gangrene may be buried by invaginating su-
tures The authors report 3 cases of Richter’s hernia occur-
ring in an incisional hernia. One internal Richter’s hernia
was in the supravesical fossa.

Operative Management of Sliding Hernia. According to
Jerome Giuseffi and H. Thomas McSwain? (Cincinnati), the
problem 1n management of this condition arises from the
presence of an intra-abdominal viscus whose anterior serosal

v
Aponeurosis of
external obique

Fig 103 —Step I usual hermoplasty mcision Step 2 entire hermal sac ﬁai(bcs:'é
freed from adjacent tissue and opened antertorly Step 7, with anterior wd

of
oven, shding hernia of sigmoid 1s seen Perstoneum of posterior wall 15 serosa of
sigmotd loop Step # postertorly sigmoid colon 1s bare and free from pen‘:nnez;lofl’:;;_
g (Courtesy of Guseffi ], and McSwam, H T Surg, Gynec & Obst .
432, Apnil, 1957 )

(7) Surg, Gynec & Obst 104 425432 Apnl, 1957



Fig 104 (top) ~—Step 5, finger can be passed through neck of sac, showing continu
1ty of sac and peritoneal cavity Step 6 inversion 1s begun by passing Kelley clamp

through muscle-sphtting ncision (see wnset) and through neck of sac By graspmg apex
of hernual sae, reduction into peritoneal cavity 1s

gun

Fig 105 (bottom) —Step 7, sac has been reduced into abdomen and through mus
cle splitting inciston Jor mechanically facilitating resuture of wmverted sac Inset shows
COmA b e e o e 3 TR DR

- Teuplid WLt 4DUOILEn and MUscle SPhtting mncision it close
(Courtesy of Guuseffi, J. and McSwam, H T
432 Apnl 1957 )

Surg, Gynec & Obst 104 425-
45



444 GENERAL SURGERY

tugging. There is some constipation. If obstruction is com-
plete, distention, increased bowel sounds and colic are pres-
ent Local signs may be absent; when present, they are fre-
quently misinterpreted. X-rays have been disappointing in
diagnosis.

Early operation is necessary without preliminary attempts
at reduction Resection of the intestine may be necessary, but
small arcas of gangrene may be buried by invaginating su-
tures The authors report 3 cases of Richter’s hernia occur-
1ng 1 an ncisional hernia, One internal Richter’s hernia
wasain the supravesical fossa,

Operative Management of Sliding Hernia. According to
Jerome Giuseffi and H. Thomas McSwain? (Cincinnatt), the
problem in management of this condition arises from the
presence of an intra-abdominal viscus whose anterjor serosal
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Fig 104 (top) —Step 5, fingey can be passed through neck of sac, showing conting
sty of sac and perntoneal cavity Step 6 inversin is begun by passing helley clamp
through muscle-splitting nciston (see 1nset) and through neck of sac By grasping apex
of hermal sac, reduction into peritoneal cavity ts begun

Fig 105 {bottom) —Step 7 sac has been reduced into abdomten and through mus-

v - Inset shows

- = free antenior

. 1 from lateral

. - - = e to com

blete wmversion, thas forming antertor layer of new frecswinging mesentery. Step 9,
bowel 33 reduced within abdomen and muscle-sphitting smcision s closed

{Courtesy of Ginseffi, J and McSwan, H T Sarg, Gynee & Obst 104 425
432 Apnt, 1952
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tugging There is some constipation. If obstruction is com-
rlete. distention. increased bowel sounds and colic are pre--
1 Local signs may be absent; when present, they are ire-
yuently misinterpreted. X-rays have been disappointing in
c:2gnosi:

Early operation is necessary without preliminary attempts
at reduction Kesection of the intestine may be neces-ar, but
~rzll a~ea~ o' gangrene may be buried by 1 aginating su-
tures The .athors report 3 cases of Richter’s herma occur-
mimg m on sucisional hernia. One internal Richter’s herma
v a1 he ~upraiesical fossa.

Operative Management of Sliding Hernia. According to
T v me Gruseffi and H. Thomas McSwain® (Cincinnati). the
prodlem 1n management of this condition arises from the
presence of an mntra-abdominal 1 iscus w hose anterior seroal

Fiz 103 —Step 2, ne
ol from adjacent tisue and opened antepiorly Step 3, with antertor
" hof Sttr;xi (;-D“tenmd & “"g 1?tnmneum of p;_?‘!tfl{m' w:\enwnta‘“’
orly <izmon ee from S~

‘Cou't]e§{7o)f GuuseS, J, and ms-—ﬁfﬁs ‘T‘”‘s’.‘,’f‘g,’cmm s Obst 104 92

beea
T2l Fermoplasty ancicion Step 2, entire hermal sitaﬁzgf e

Surz. Gynee & Ol 104 425 432 Apry), 1957
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protruded After the sac has been disposcd of, the herma may
be repured simply by closing the opeming m the transver-
sahis fascin snugly around the cord This 1s best done sf the
cord 15 lifted from its bed, <o that the entire floor of the -
gwmnal canal can be mspected Concurrently, any direct or
femoral herni can be detected Undoubtedly, many hermas
cn be cured sumply by closing the hole m the transversahis
fasan, but some may require further plastic repair

The relnvation mersion m the sheath of the rectus muscle ss
a valuable adjunct to any form of plastic repair and provides
rcdanation of the tissucs otherwise unobtamable The author
uses it almost routmneby 1 reparr of ingumal hermas 1n
adults Such an imcision will not weahen the abdominal wall
1if 1t1s properhy placed and as far mesial as the attachment of
the aponcurosis of the cxternal oblique to the rectus sheath
will permmt The author transplants the spermatic cord al-
most routinely 1n adults mnto the origmal Halsted subcuta
neous position This allows tight and complete closure of the
lower end of the canal and better prevents a direct recurrence
than if the cord s left sn the Tergnson or Bassmi positions
It 1s Inghly 1mportant to reduce the size of the cord so that
the mternal ring may be closed snugly around as Iittle tissue
as possible Large cords can be made much smaller by re-
moral of the cremaster and any fatty tissue or hipomas that
m1y bem the cord Structures around the mternal ring should
be closed tightly enough to prevent a new hernia sac from
obtruding itself betw een these structures and the cord

Tantalum gauze has proved most useful 1n patients with
tissue deficiencies or extremely weak tissues It has the ad
vantage over fascin flaps of not ginving trouble in the presence
of infection Silk and cotton are the best suture materials 1n
all clewn surgical cases Catgut should never be used as a
suture material in herma repairs

> [The extremely low recurrence rate reported by Dr Koontz reflects
his extensiy e experience and thoughtful approach to this problem —Ed ]

Five-Year Results in Treatment of Inguinal Hernia W 1.
Estes, Jr® (Bethlehem, Pa) states that Cooper’s hgament
repair has a definite place and probably 1s the operation of
choice 1n the reparr of inguinal hermas

(9) Am Surgeon 22 948963 October 1956



446 GENERAL SURGERY

layer forms in part the posterior portion of the hermal sac
Because of this anatomie arrangement, the usual treatment
of the hermal sac, 1e, exciston and hugh ligation, 1s 1mpos
sible The sac, however, can be ehmmated by mversian,
which reverses its direction Instead of projecting wnferiorly,
the sac now projects superiorly mto the abdomen Further
by this mversion the anterior peritoneum of the hermn 1s
used to form an anterior peritoneal layer for a new mesentery
which now suspends the previously amesenteric bow el freely
within the abdomen Elimnation of the sac takes place by
1ts conversion mto a mesentery and by the fact that inversion
places raw areolar surface to raw areolar surface, allowing
the empty space (1mverted sac) to obliterate rapidly by fusion

The mnversion method (LaRoque) fulfills all requirements
for adequate and complete obliteration of the sac and pro
vides easy restoration of the shding viscus to the normal ab
dominal confines (Figs 103 105) The technic may be con
fusing on first attempt, but once mastered, even the most ex
tensn e and compheated shding hernia can be managed sim
ply and rapdly

Personal Technic and Results 1in Ingunal Hermia Repair
In 436 patients w ho had operation for ingunal hernta Amos
R Loontz® (Johns Hophins Unn ) reports a recurrence rite
of 046% This almost 100% cure rate 1s possible 1f surgeons
are willing to vary any of the many operations to fit the antt
omy of their patients

It 1s axiomatic that 1n mdirect gwnal hernias there
should be a high ligation of the sac Simple transfixion and
ligation 1s readily done mn primary indirect ingmmnal hermas
where the neck of the sac 1s narrow However, 1 large mdi
rect ingumal hernias and especrally m recurrent hermas the
base of the sac 15 often broad, and simple transfizion and I
gation cannot be done In these cases, the sac should be dis
sected free and excised and the peritoneum closed with a
running suture of silk or cotton The LaRoque mciston 1s
often most valuable in dealing with the sac

In indirect inguinal hernias, the floor of the mgumal canal
15 often strong (especally 1n young patients), except for the
opening 1n the transversalis fascia through which the sac
T8 JAMA 1642936 May4 1957
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protruded \fter the sac has been disposed of, the hernia may
be repured simply by closing the opeming mn the transver-
walis fascin sougly around the eord This 1s best done if the
cord 15 ifted from ats bed, so that the entire floor of the m-
gumal canal ean be mspected Concurrently, any direct or
femoral herna can be detected Undoubtedly, many hermins
¢an be cured simply by closimg the hole i the transversahs
fasua, but some may require further plastic repur

T he relrsation meiston in the sheath of the rectus muscle s
avaluable adjunct to any form of plastic repair and provides
relanation of the tissues otherwise unobtamable The author
uses it almost routinely m repar of mgumal hernias n
adults Such an meision will not weahen the abdominal wall
if 1t 1s properly placed and as far mesial as the attachment of
the apoucurosis of the ¢xternal obhique to the rectus sheath
will permit The author transplants the spermatic cord al
most routimely n adults mto the oniginal Halsted subcuta-
ncous posttion This allows tight and complete closure of the
lower cnd of the canal and better prevents a direct recurrence
thanaf the cord 1s left 1n the Terguson or Bassini positions
It 1s lughly 1mportant to reduce the size of the cord, so that
the mternal ring m1y be closed snugly around as httle tissue
as posstble Large cords can be made much smaller by re-
moral of the cremaster and any fatty tissue or ipomns that
may be in the cord Structures around the internal ring should
be closed tightly enough to prevent a new herma sac from
obtruding 1tself betw een these structures and the cord

Tantalum gauze has proved most useful in patients with
tissue deficiencies or extremely weak tissues It has the ad-
vantige over fascia flaps of not giving trouble in the presence
of infection Silk and cotton are the best suture materals n
all clean surgical cases Catgut should never be used as a
suture material in herma repairs

> [The extremely low recurrence rate reported by Dr Koontz reflects
his extensty e expertence and thoughtful approach to this problem —Ed 3

Five-Year Results in Treatment of Inguinal Hermia W 1,
Estes, Jr? (Bethlehem, Pa) states that Cooper’s hgament
repair has a definite place and probably 1s the operation of
chorce in the repair of inguinal hernias

(9) Am Surgeon 22 948963 October 1956
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TecHNIC—A skin mcision 1s made 1%4-2 cm medial and parallel
to the inguinal hgament The lower end should expose the pubic
tubercle The external oblique 1s divided in the line of its fibers at
the middle of the bulge of the ingumnal canal The medial leaf of the
external oblique 1s freed bluntly from the cord, the internal oblique
and the rectus muscle up to 1ts fusion with the internal oblique to form
the medial half of the anterior rectus sheath The lateral leaf of the
external oblique 1s freed from the cord down to and exposing the
gunal hgament The cord 1s raised and any direct herma 15 recog
mzed The cord 1s freed from all muscle or areolar attachment up to
the internal ring The peritoneum can be 1dentified near the neck of
any indirect sac The sac 1s mncised and explored The lower abdomen
and femoral canal are palpated, any concomitant femoral herma 1s
corrected The sac 1s freed from the cord by traction and sharp dis-
section, higated lugh at 1ts nech and resected If a direct herma 1s
present with an indirect, by traction on the neck of the sac, a pantaloon
type of double herma protrusion can be united into a single sac before
resection

Reparr of the inguinal canal 1s done by retracting the cord out of
the wound laterally Any direct hermia 1s completely freed, restored
to the abdomen and the opening 1n the transversahs closed by su-
ture Resection of a sac 1s rarely necessary i a direct herma 1f the
mternal ring 1s large, 1t 15 closed by suture of its margins snugly
around the cord The conjomned tendon (sharp lateral edge of the
rectus sheath and muscle) 1s sutured to erther the inguinal or Cooper’s
ligament, or this maneuver may be modified by splitting the rectus
sheath about 1 cm medial to 1ts lateral margin and suturing both the
tendinous margin of the rectus muscle and the lateral leaf of its sheath
to the inguinal or Cooper’s igament It 1s best to suture the tendinous
margin of the rectus and 1ts sheath to both Cooper’s and the ingumal
higament using care that the femoral vessels are not myured When
sutures 1 Cooper’s ligament have been nserted and tied, this layer
of sutures 1s completed 1n the lateral half of the canal by suturing the
rectus sheath and muscle or conjomned tendon to the mgunal hga-
ment up to the mternal ring level The lateral leaf of the external
oblique 1s sutured to the medial margin of the rectus sheath, ov erlap
ping the edges whenever possible The cord 1s dropped back into the
wound on the new floor of the canal and the medial leaf of the external
oblique sutured over the cord to the anterior surface of the ingumal
ligament or the external oblique close to 1t, forming a new roof to the
canal and a new external ring The wound 1s then closed

Of 363 patients followed for 5 years, 50% were aged 40 60
and 15% over 60 None were under 18 There was no post-
operative mortality Of 230 with mdirect hernia, 2 had a re-
currence, 2 atrophy of the testis 1 hydrocele and 2 mfection
Of 113 with direct hernia, 2 had recurrence and 1 atrophy of
the testis Of 20 recurrent hermas originally, 1 had another
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recurrence and 1 a hydrocele All recurrent hernias were di-
rect The causes of recurrence seemed to be tension on the
suture hnes and infection Of the 5 recurrences, 2 occurred
within 1-2 years, 1 witiun 3 years, 1 wathin 3% years and 1
patient wasasy mptomaticat the 5-y ear cxamination

‘

THL EXTREMITILS

-

Intermittent Claudication: II. Natural History 1s re-
viewed by J K Francis and A J Barnett' (Melbourne) be-
cause the value of any remedy for the disease can be assessed
only agamnst 1ts natural history A statement that after a
particular treatment a patient’s walking distance has mn-
creased a certain amount means hittle unless the daily vara-
fion 15 known The best test of a patient’s walking distance1s
normal walhing, but the patient’s statements on performance
are often untrustworthy The step test has been devised to
standnrdize the procedure and make 1t objectine The patient
walks over two steps, each 9 1 high, until pam appears,
three separate tests are performed in 1 day, appronimately 5
mnutes apart

Considerable variation was noted i different tests on the
same day and from day to day m the same patient There was
no evidence that walking distance, as measured by the step
test, varied with the season Various therapy was studred
mtravenous salme intramuscular water and oral calcium
lactate as control placebos intra-arterial vasodilators, mntra-
muscular heparin and oral Ronwcol® as active medication
None of the act1y e treatments w ere superior to placebos

The mutial and finl step test performances of 23 patients
with claudication of various duration, followed by the step
test for 12 months or longer, showed that about half the pa
tients were improved and half unchanged None were worse
Chnical studies over 2-5 years show ed about half the patients
to have the same subjectiv e degree of claudication, about one-
fourth were improved and one fourth worse Only 2 of 125
patients required amputation The incidence of climical ath

———
(1) DM J Australta 2 794797 Nov 24 1936
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erosclerosis m the heart and brain was lugh, about half the
patients were thus affected by the end of 5y ears’ obseryvation
Survival was over 5 years from onset of claudication n half
the patients and over 2 years 11 80%

Treatment of intermittent claudication 15 not urgent Inter
ference w1th the patient’s way of life by the disability 1s the
mamn indication for therapy Treatments previously advo
cated, vasodilator drugs and sympathectomy, are of novalue
Beside sy mptomatic measures to reduce the work of 1schemic
muscles, the only logical treatment 1s mcrease of the blood
flow by vascular grafting if arteriograms show this 1s feas-
ible The development of 1schema 1n the heart and bramn
though frequent, does not preclude operation

Does Buerger's Disease Exist? A study of 73 patients by
A Mounter-Kuhn and P Wertheimer® questions the spec-
ificity of the disease as a clinical entity on the basis of his-
topathology, etiology and pathogenesis Hence they prefer
the term ¢ thromboangiosis ” At the time of first sy mptoms,
87 7% of their patients (all men) were under age45,32 (44%)
were natives of Central Europe, Italy, Asia Minor and North
Africa, 6 8% were Jewish In 7, frozen feet or hands occurred
from 6 months to 23 years before onset of the disease Three
had a listory of injury Among the pattents were 11 soldiers
seen during the war, 2 prisoners, 1 deportee and 1 seen after
discharge from a mulitary prison Another, stabilized for 5
years, had a serious relapse during the 1st month of the war
Thus 16 (21 9%) could point to cold, malnutrition and re
peated affecty e shock as the cause of their thromboangiosis
These varted causes probably are associated with a sin-
gle pathogemic mechamsm sympathetsic, endocrine, or
neuroendocrine

There 1s no ideal treatment for thromboangiosis The
authors achier ed only mconsistent, temporary or unsatisfac-
tory results with medical measures, and hence recommend
surgical intervention Their 73 patients had 159 operations
of which 49 were adrenalectomies, 2 bilateral Two others
were done elsewhere All but 1 adrenalectomy were com
bmed with lumbar sympathectomy, splanchnicectom), or
both Only 1 patient died after adrenalectomy, none had
acute adrenal msufficiency Three had only splanchmcec-
TT(2) Lyon chir 53 194208 \far Apr 1957
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tomy, 1 bilateral, 31 had splanchmcectomy and lumbar sym-
pathectomy, usually after adrenalectomy on the opposite side
High lumbar sy mpathectomy s preferable to low sy mpathee-
tom) because of 1ts better vasodilating effects Only 25 lum-
bar sy mpathectonues were performed alone

According to the authors’ concept of pathogenests, adre-
nalectomy 1s the only operation regarded as curatne Sym-
pathectomy has an mmmedinte vasodilitmg effect, but ths
remams partial, local and palhatnve The effect of adrenalec-
tomy 1= less prompt, but it extends to the entire vascular sy s-
tem and hence can prevent new thromboses Combined adre-
nalectomy and lumbar sy mpathectomy produce both effects
m a single operation Stellate ganglionectomy provides ex-
celient vasodilatation for the upper extremties and was used
m 4 patients Tour others with arm lesions had resections of
the left 3d thoracic sy mpathetic ganghion

Direct mtervention on arteries ts rarely indicated sn throm-
boangiosis because of multiple, often distal, thromboses
Twelve periarterial sympathectomies (5 by other surgeons)
gave no durable benefit Arteriectomy 1s excellent when only
obliterated arterial segments are resected, if these are re-
moved completely and collateral pathways are kept intact
Of 14 artertectomies, 11 were done on the superficial femoral
and poplhiteal, 1 on the external i1hac and common femoral
and 2 on the radial Thrombectomy was done m only 4 pa-
tients, 1 attempt at removal of thrombus from the primary
1hac, external 1hac and common femoral could not prevent
fugh amputation a year later Two of 3 artenal grafts in-
volved the femoropopliteal segment and were failures One
external thac graft was successful

Surgical indications vary according to the stage at which
the patient 1s seen In the pregangrenous stage, adrenalec~
tomy 1s the basic procedure, on the predominantly affected
side, combined with lumbar sympathectomy and eventually
splanchnicectomy Svmpathectomy and splanchmicectomy
are done on the other side after 2 or 3 months The only ndi-
cation for local intervention 1s locahized thrombosss in a large
pronimal vessel, when an arterial graft may be usefut

In the gangrenous stage, the patient wishes to save his ex-
tremity, but his first demand 1s pam relief If medical treat-
ment and local care bring considerable improvement an
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endocrine sympathetic operation should be attempted Gften,
however, mntensity of pain and progression of gangrene ne
cessitate immediate amputation If age and general state per
mit, adrenalectomy with lumbar sympathectomy should be
proposed later, with the hope of conserving the remammng
leg Forty-six amputations were done Amputation of toes
may suffice if 1 tibial artery 1s still functioming If the foot or
ankle 1s ulcerated, high amputation should be done Of 18
amputations of the foot at the ankle, only 6 healed, 12 were
terminated by high amputation, either immediately or after
a series of resections One patient with 4 resections of a lower
extrenuty preferred primary amputation at the thigh on the
2d side

Four patients (55%) died after operation, 1 after a severe
hemorrhage following adrenalectomy and 3 after thigh am
putations The immediate results (first 6 months) were good
or excellent 1n 53 4% and mediocre i 19 2%, and 21 9% were
failures Sixty-one patients were followed 8 months to 20
years (average 4 years, 10 months), and 557% had good or
excellent results, 26 2% were failures and results were farr in
181% The value of early surgical treatment was demon-
strated 75% of patients operated on in the pregangrenous
phase had good or excellent results, with no farlures In the
gangrenous stage, 55% represented failures or poor results
Results according to type of operation were difficult to deter-
mune, since each patient usually had several operations How
ever, endocrine interventions showed 56 60% satisfactory
results, as agamst 37 5% for ganglionectomies alone

Value of Lumbar Sympathectomy m Intermuttent Claudt-
catron 1s discussed by Josephus C Luke? (Royal Victora
Hosp, Monireal) Pam m the {oot nsually means main ves
sel occlusion below the knee, 1f 1n the calf, the occlusion 18
usually 1n the popliteal or femoral arteries or higher, in the
thigh, the 1hacs are mnvolved, and n the low back and but-
tocks low er aortic occlusion 1s usually the cause

Intermittent claudication (usually calf) can resolve spon-
taneously with no treatment, probably because a short seg-
mental occlusion may develop n the lower part of the fem-
moral artery and be bypassed by an excellent collateral

(3) Surgery 41 165 171 January 1957
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arculition The gencral consensus 1s that Tumbar <y mpa-
thectomy 1n the patient compluning only of pam on walhing
1snot a worthw hile procedure

Arteriograms of 17 men, aged 42-67, compiunmg of calf
claudication revenled good filling of the femoral artery down
to the poplhiteal with abrupt termination and no evidence of
fillmg of the mamn vessels below this level Collateral eircu-
Intion extended distally onlv They were obviously not good
candidates for arterial grafts and all were treated by lumbar
sympathectomy with removal of the 1st, 2d and 3d lumbar
ganghions The postoperative course was uneventful mn all
prtients and the foot warmed marhedly Postsympathectomy
neuralgn was experienced by all Improvement m walking
distance wAs threefold or more

Little or no mmprovement in walking distance occurred
when sy mpathectomy was performed for patients whose level
of occlusion was higher in the femoral artery The collateral
circulation about the knee 1s the probable factor in the dif-
ference 1 results between the poplhiteal and femoral levels
Tortunately, these higher obstructions are usually segmental
m character and therefore suitable for the end to-side arterial
by pass graft

Pain in Lower Limb after Sympathectomy 1s discussed by
G D Tracy and F B Cochett* (St Thomas’s Hosp, Lon-
don) Among 51 lumbar sympathectomies mn 42 patients,
pan after operation was observed 1n 9 extremities (7 pa-
tients) The chnical features were remarkably similar in each
of the 7 patients There was constantly a latent period until
the 10th-17th postoperatne day, when pain appeared Ounset
was sudden, the pamn becoming severe and unremitting m
some instances and always worse at mght In each patient,
the pain had an 1dentical distribution to the anterior parts of
the thigh down to the knee, and corresponding closely to the
distribution of the 1st and 2d lumbar dermatomes The pamn
was associated with marked hyperesthesia, and relief was not
obtained with aspirin and codemme Some patients had sleep
less nights for as long as 3 weeks, after which the pamn usu-
ally began to abate Physical examination revealed hy peres-
thesia to light touch in the affected areas, with cool, moist

(4) Lancet 11214 Jan 5 1957
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skin, but without sensory loss or other evidence of somatic
nerve damage Spontaneous remussion occurred i all but 1
patient, after 10-16 weeks

> [The occurrence of postsympathectomy pain can be a distressing com
plication The study reported here by Tracy and Cochett provides rather
interesting observations, but unfortunately 1t does not elucidate the mech
amsm for the development of pain —Ed ]

Phystopathology and Sympathetic Therapy in Recent
Cases of Freezing Eight New Cases, the first seen since the
winter of 1939 40, are reported by J de Girardier and
P Aupecle® (Diyon, France) Five patients had frozen
hands with necrotic digital ulcers, one had undergone partial
amputations for frozen fingers 1n 1940 Three had frozen feet
with massive and extensive necrotic lesions Excellent re-
sults obtamed 1n these patients and 1n 37 others previously
reported furnish criteria and indications for various thera
peutic methods

Procame mfiltrations of the sympathetic nerves constitute
basic therapy mn all patients, since their vasodilating effect
provides maximum reverstbility of circulatory disturbances
In frozen extremities without necrotic lesions, this may be
the only treatment necessary to effect a cure, especially tf ad
mimstered as emergency treatment immedately after the
acadent After the first injection, the pains cease or dimunish
notably and the edema recedes, then the phlyctenules dry
up, ecchymotic spots and cyanosts disappear, and finally, the
small superficial ulcers heal rapidly The mncreased oscillo
metric mndexes show circulatory improvement Even when
these mfiltrations are not used immediately, they often pro
duce remarhable benefit

In freezing accompanted by necrotic lesions, mnfitrations
of sympathetic nerves should be used primanly as a thera
peutic test Reversible lesions disappear and necrosis 1s deft
nitely delimited In freezing with partial necroses (necrotic
ulceration), infiltrations alone often suffice When there 15
more extensin e loss of tissue, and cicatrization 1s slow, 1m
provement 1n local circulation resulting from procame 1n
filtrations makes the area favorable for small dermoeprderml
grafts If the necrotic lesions are extensnve and massive, the
wnfiltrations are not effective except m areas where vascul
oblteration 1s not complete and 1schemia 1s not total

(5) Lyon ¢hir 52 300 310 1956
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The number and timing of the infiltrations vary, depend-
ing on promptness of treatment and character of the lesions.
Clinical effects and oscillometric curves furnish a guide for
continuing therapy. Five or 6 infiltrations usually are neces-
sary in patients without, or with partial, necrosis, In those
with extensive necrosis, the infiltrations should be repeated
as fong as necessary, i.c., until direct intervention on the
sympathetics, or until amputation, and even afterward. When
both hands arc frozen, stellate injections are administered
onc day on one side and one day on the other, whereas with
frozen feet, lumbar sympathetics on both sides may be in-
jected simultancously, if necessary. Intra-arterial injections
of procaine have not been used alone, but have occasionally
been combined with lumbar injections.

If serious and extensive lesions are present, operation on
the sympathetics should not be done immediately, or even
carly, because infiltrations often prove sufficient in them-
selves and always should be used as a fundamental test of the
gravity of the process, and to indicate the optimum time for
surgical intervention.

In patients without necrosis or with superficial necrosis
rapidly cured by infiltrations, indications for sympathectomy
appear relatively late, in case, despite infiltrations, residual
vasomotor symptoms persist. Their extent and intensity de-
termine the mode of sympathetic intervention, either on peri-
arterial sympathetics or on the chain (high lumbar sympa-
thectomy with ablation of the 1st ganglion for the lower
extremity and substellar sympathectomy for the upper ex-
tremity). In patients with necrotic lesions, indications for
sympathectomy occur oftener and present themselves earlier.
If, after elimination of scabs, simple necrotic ulcers, espe-
cially in the feet, remain atonic and slow to heal despite pro-
caine infiltrations, sympathectomy has rapid and cicatrizing
effect, besides improving the local circulation. With extensive
and massive necrosis, often seen in frozen feet, it is preferable
to operate on the sympathetic chain as soon as necrosis is
delimited, before amputation.

Tl}e method of intervention depends on the site, extent
and intensity of the lesions, as well as the patient’s age. In
aged persons, the operation should often be limited to peri-
arterial sympathectomy, while in younger and especially
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middle aged persons, lumbar sympathectomy 1s preferable
because of 1ts more lasting effect and efficacy 1n counteracting
arterial damage By the consequent stimulation of circula
tion, the Iimitation of lesions 1s stabilized and the tissues are
mn the best possible condition for mimmum amputation, for
vascularization of a graft and for avoidance of residual pamn

Below-Knee Amputation 1n Arteriosclerotic Gangrene 1s
discussed by R R Kendrick ¢ In peripheral vascular disease
and especially 1n arteriosclerotic gangrene, below-knee am
putation offers many advantages over above knee amputa
tion and can often be performed successfully

In a consecutive series of amputations of the lower hmb
for obliterative arterial disease, 51 were performed through
the calf, of which 32 (63%) healed by first intention Three
patients died, healing failed in 2 patients and above knee
amputation was required In addition, massive necrosts oc
curred 1n one stump, which had been soundly healed for 18
months

Refrigeration anesthesia 1s considered valuable mn a few
patients in whom operative risk 1s great Gentleness and ac
curacy n suturing the skin flaps 1s important Formation of
a hematoma 1s a serious complication Unless the wound 1s
completely dry, dramnage 1s preferred In arteriosclerotic gan
grene of the foot requiring major amputation there are few
contramdications to below-knee amputation This can nearly
always be relied on to heal rapidly and well and provides an
excellent stump for a prosthesis

Evaluation of Transmetatarsal Amputation in Patients
with Diabetes Mellitus was made n two groups by Frank C
Wheelock, Jr, John B McKittrick and Howard F Root”
(New England Deaconess Hosp , Boston)

Group I1ncluded 67 patients who had transmetatarsal am
putation for neuropathy or mnfection Only 5 late farlures re
quiring reamputation occurred Twenty two patients are
known to be dead of causes not related to the surgery, 29 are
well and using the foot—many well beyond the 5 year period

Group 11 mncluded 366 patients with arterial msufficrency,
they were older and stayed longer in the hospital than group
I patients In about one third, failure eventually resulted

(6) Bnt. J Surg 44 1317 July 1956
(7) Surgery 184 189 Febrnary 1957



THE LNXTREMITIES 457

Most falures occurred immediately after operatson Inci-
dence of farlure was more closely related to evaluation of
collateral crrculatton by venous filling time and by other
means than to presence or absence of a pophteal pulse Only
a fow patients hind pedal pulses Of those who lived 3 years,
61% had liealed stumps at the end of that period, and of those
who lived 5y cars, 50%

Operative mortahty m group II was low, but a large num-
ber of deaths within a few years mdicates the poor general
condition of these patients In 48, the opposite limb previ-
ously or subsequently had to be amputated Sympathectomy
performed on 18 patients seemed to help hittle unless there
were chnteal signs of vasomotor activity, such as sweating
or readily changing color or temperature levels When artery
grafts were successful, transmetatarsal amputations were
avoided Long-term survnal of many of these amputees 1s
gratifying Of patients with healing at the end of a y ear, only
21 hnd subsequent failures Several were trouble free for as
longas [1years

The authors conclude that transmetatarsal amputation has
been sufficiently successful and durable to mdicate 1ts con-
tinued use 1n selected diabetic patients

Tendon Grafts i Injuries of Flexor Tendons in Fingers
and Thumb: End Results 1in Consecutive Sertes of 74 Cases
are presented by Gunnar Strandell® (St Gorans Hosp,
Stockholm) All patients were treated with free tendon
grafts There were 7 subcutaneous ruptures, the rest were
open injuries The thumb was affected 1n 24 patients the fin-
gers m 50 On the basis of the degree of fibrosis expected,
having regard to the character and primary treatment of the
Injuries, the patients were preoperatnely classed 1n 4 groups
“good,” “scar,” “articular” (with bone or joint lesions) and

‘poor” (bilateral nerve and vascular lesions) The operation,
performed 1n a bloodless field and with atraumatic technic,
largely conformed to the procedure recommended by Bunnell

Fibrosis affected the final results Whereas 80% of patients
m the “good” group had a maximum flexion deficit of 3 cm ,
only 40-459% of those 1 the “scar” group and about 15% of
those 1n the “articular” group showed similar flexion power
Mhe “good” group (26 patients) was divided 1n 3 sub-

{8 Acta clur scandmav 111 124 141 1956
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groups according to the interval between imtial trauma and
operation, no significant difference 1n end results could be
found between the subgroups DPreoperative conditions
greatly mnfluence final results In patients with adequate blood
supply, normal sensation, normal passive movements of the
finger joints and absence of pronounced fibrosis (“good”
group), there 1s always clear indication for operation While
prospects of obtaining a satisfactory functional end result
are constderable 1n this group, prognosis 1n the “scar” group
1s much poorer Posttraumatic, postoperative or postmfec-
tious fibrosis greatly reduces the ghding ability of the graft,
yet good results can be obtained in the “scar” group, too In
the “articular” group, actrve flexion naturally cannot be ex
pected to be better than the preoperatiie passive range of
movement However, the functional value of a finger 1s not
necessarily proportional to the range of movement of the
interphalangeal jomnts Age and occupation may broaden the
indications In grave hand injuries, the indications are wider,
since even a shight addition may be of great functional value
In umlateral digital nerve lesions, nerve suture should be
done before or comcident with the free tendon graft, espe-
cally for digital nerves on the radial side of the finger and
ulnar side of the thumb Prognosis 1s good in nerve suture
i the finger region Free tendon grafting 1s of no benefit in
the “poor * group, amputation at the proximal interphalan-
geal joint 1s indicated

It 1s suggested that i open lestons of the profundus and
sublimis tendons in the fingers, primary treatment should
consist of skin suture only, later, when the state of the shin
permits free tendon grafting should be performed at a second
operation In profundus tendon lesions over the pro~amal
part of the middle phalanx, free tendon grafts m the gap be
tween the sublimis slips may sometimes yield good results

As regards the thumb, a long graft should be used with the
pronimal sutures 1in the most distal part of the forearm For
the fingers, the graft should extend to the origim of the lum
bricalis muscle at the profundus tendon Attachment of the
graft distally ed modum (Bunnell) msures firm anchorage
The palmaris longus tendon 1s 1deal as a free graft Its length
even suffices for the long grafts required for replacement of
the flexor pollicis longus
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DLPRLESSANT DRUGS

Some Effects of Premedication were studied by Mark
Swerdlow and Joyce Newman! (Manchester, England) n
200 patients who were given intravenously, m fixed dose/
body werght, morphine and papaveretum combined with at-
ropie and scopolimine Changes m pulse, blood pressure
and respiration rate and depth were recorded at intervals
up to 10 minutes after injection and general effects noted

Blood pressure showed no constant change Rise mn pulse
rate occurred after all combmations and was generally
greater after atropme mivtures Respiration rate showed no
significant change Respiratory 1olume was dimmished by
all drug combimations, papiveretum caused a significantly
greater depression than morplune

Use of the intravenous route for premedication dentes the
patient the benefits of preoperatne sedation and cannot,
therefore, be advocated for general use How ever, occasions
anse when this route must be used, as m an emergency, in
the shock patient, when premedication has been overloohed
or to supplement an nadequate or badly timed dose Intra-
venous admimstration does msure rapid action and absorp-
tion regardless of circulatory efficiency, and also permts the
full effect to be seen before anesthesia 1s begun A disadvan-
tage 1s that patients tend to sleep longer postoperatively than
after conventional hypodermic premedication
> [The sigmificance of the observations made m this study lies 1 the cor
roboration of the distinct nfluence drugs used for premedication have on
the patrent —Ed |

(D7 But T Anaesth 29 6670 February 1957
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Postoperative Pain : Research and Treatment are discussed
by Arthur S Keats? (Baylor Umiv) Certain operations are
followed by little or no demand for analgesics, 1n contrast
to ntra-abdominal or intrathoracic procedures However,
pain 1s but one symptom of the postoperative patient About
10-15% of all requests for medication are for sleeplessness,
discomfort from gastric tube or oxygen catheter, sore throat,
headache, backache, uncomfortable position 1n bed, bladder
discomfort from indwelling catheters or tightness and
weightiness of casts

The first postoperative day 1s the most difficult There 15
Iittle need for narcotics after the second day except when
surgical or psychic complications are present Shighter pam
may persist for varmable periods after operation and 1s readily
controlled by nonnarcotic analgesics

No relation was found between degree of postoperative
pamn and sex, type and duration of anesthetic, previous medi
cal and surgical histories, previous hospitalizations, obvi
ous personality types, noticeable personality disorder or pre-
operative pamn The frequent pain rehef following mjec-
tions of normal saline showed that suggestion 1s a factor 1n
rehef of pain No adequately studied drug has been found to
produce the analgesta of morphine with less side action For
the average 150-1b man, 10 mg of morphine 1s adequate for
relief of postoperative pain

Many associated complaints of postoperative patients can
be improved by good nursing care A comfortable position
m bed with frequent turming and other simple measures,
will greatly improve the mental state as well as the “pam
of these patients A lubricant contaming a topical anesthetic
applied to the gastric tube before insertion will present much
of the wrntation and annoyance of a nasogastric tube Fre-
quent checks to see that the bladder catheter 15 draming will
relieve much bladder discomfort from indwelling catheters
Intramuscular sodium pentobarbital, 100 mg /70 kg, 15 &
useful adjunct to a narcotic for routine postoperative treat-
ment of sleeplessness, restlessness, anxiety and nausea Tor
mild pain, 1t can serve as a substitute for morphine

> [The author clearly documents relatively well controlled observa]t:jog:
on the problem of relief of postoperative pain Especial attention shou

(2) J Chromc Ds 47283 July 1956
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pard to the evidence that need for narcotscs 1s limited and that many factors
contribute to the distress of the patient 1n the postoperative period —Ed )

New Concepts in Action of Analgesic Drugs are discussed
by Arthur S Keats® (Baylor Univ ) Nalorphine 1sin a sense
two drugs Its particular actions depend on the history of
previous admmstration of morphine or other narcotics
When given without any preyvious narcotics, 1t acts Irhe mor-
phine, when given after morplune, 1t reverses morphine
effects

Normal subjects werc given 10 mg morphine mtrave-
nously, and the expected respiratory depression was meas-
ured by estimation of alseolar Pco; and alveolar ventilation
while subjects were breathing 1009 oxygen or 3-49% CO2
ovygen When 10 mg nalorphme was gien mtrayenously
1 hour after morphine, no stunulation of respiration was ob-
served, and 1 some subjects, a further decrease was pro-
duced The same procedure was repeated (when possible
with the same subject) with the exception that another sub-
cutaneous dose of 15 mg morphme was admimstered 3
hours before the mtravenous dose of morphime W hen nalor-
pline was gnen, marked stunulation of respiration occurred

The total dose of morplune or the frequency of the dose
or perhaps the length of the interval betw een administration
of morphine and nalorphine all seem to influence the antag
omistic action of nalorphine These same factors have been
described also as affecting mtensity of the syndrome of mor-
phine abstinence, hency by defimtion, the degree of physical
dependence

Combinattons of narcotic and antagonist evidently do not
result in antagomsm of some actions and sparing of others
€ g, analgesia without respiratory depression, despite recent
clinical reports Since there are circumstances under which

nalorphine 1s not an antagomst and may even increase the
respiratory depression follow ing morphine, 1t should be used
cautiously for diagnosis or treatment of respiratory depres-
stons of uncertun or multiple etiology In treating such de

pressions a small intravenous dose should be given, and if
1o antagonistic effect 1s rapidly obtamed, further admmis

tration should be abandoned

>fﬂcpenence with the narcotic antagomsts increases 1t becomes in

() South M J 49 12851289 November 1956
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creasingly evident that these drugs should not be used indiseriminately and
that rather specific circumstances should exist before their appheation for
resuscitative purposes —Ed ]

Influence of Opiates on Respiratory Response of Man to
Thiopental was studied by Martin Helrich, James E Eck
enhoff, Richard E Jones and Wilham D Rolph, Jr* (Unn
of Pennsylvama) In normal volunteers or relatively healthy
patients, respiratory depression produced by thiopental
alone was minimal with a total dose of about 500 mg given
m 20-25 minutes In some persons, respiratory response to
carbon dioxide was even improved after thiopental In con
trast was the profound respiratory depression recorded
persons recetving thiopental after injection of morphine or
meperidine In a study of the effect on respiration of a large
variety of opiate and opiate lihe drugs, the average depres
s1on 1n response to endogenously accumulated carbon diox-
1de was of a degree similar to that exlibited by persons who
recen ed thiopental after an opiate Therefore, the major part
of the respiratory effect of the combination was probably due
to the oprate, and addition of thiopental caused httle further
respiratory depression

These observations concerming the lack of respiratory de
pression from thiopental should not be misconstrued Thio
pental 1n sufficient dosage does result mn respiratory depres
sion even 1 normal persons All subjects 1n this study were
relatively lightly anesthetized, as judged by clinical signs,
blood levels, EEG levels, rate of admimstration and total
dosage

» [This 1s an example of the difficulties encountered 1 balancing bal
anced anesthessa —FEd ]

Promethazine in Surgery Prelimmnary Report Prometha-
zine, a phenothiazine dernatnve apparently able to influence
the central nery ous system 1n a rather benign and predictable
fashion lends itself to anesthetic technics commonly used 1n
surgery It acts rapidly and produces a fairly prolonged, ex-
cellent degree of sedation There 15 httle or no sign of mnter
ference with medullary functions, no flushing or respiratory
or cardiovascular depression 1s seen Mild hypotension may
occur when promethazine 1s used with atropme or a heavy

(4) Anesthesiology 17 459 467 May, 1956
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dosage of meperidine or morphine The pulse tends to be
slow and strong rather than rapid There 15 also a distinet
impression that thie compound affords protection agamst
stress, as do chlorpromizine and similar nervous system de-
pressants

Max § Sadove® (Unnv of 1lhnwots) reports on more than
1,000 admmistrations of promethazine in surgical patients It
appeared useful as a scdatie preoperatively, as a supplement
to the milder anesthetics in producing highter planes of anes-
thesia and the hy pothermie state, as a means of combating
emesisand luccups and asa sedatn ¢ postoperatively

The dosage schedule recommended 15 50 mg prometha-
zine wtramuscularly 2 hours before mnduction, 50 mg me-
periime mtramuscularly 45 60 minutes before mduction
and 04 mg scopolinune or atropme 30 nunutes before induc-
tion The drug, with or without meperidine, was used with
excellent effcct i cluldren, and few side effects occurred
when given in usual dosages

> [In evaluating tlus report one should not overlook the fact that the au

thor wdentifies the observations as ‘chntcal impressions” No reliable
estimate of the effectiseness of these particular preparations in premedica

tion can be obtamed unless controlled obserstions are made The drug en

10)s 2 widespread populrity as 1 premedicant without adequate scientific
support —Ld }

Chlorpromazine—Adjunct to Premedication. Clinical Re-
port Based on 1,100 Cases 15 reported by Lrwin Lear, Albert
L Chiron and Irving M Pallin® (Jewish Hosp, Brooklyn)
Chlarpromazine, 25 50 mg, mtramusenlarly was gnen 2
hours before major surgery of short duration, such as thy-
roidectomy and cholecystectomy, and 1 hour before long
procedures, such as chest work and radical bowel surgery
Demerol®, 25-50 mg, and scopolamine, 0203 mg, were
gnen ntramuscularly 1 hour preoperatively Using tlus
method of premedication m 1,100 major operations, the au-
thors found that more than 90% of the patients could be ade
quately sedated with the amount of Demerol® and scopola-
mine mentioned These doses represent one half or less of the
drugs required for analogous results before the chlorproma-
zme study was undertahen Relative absence of respiratory
depression 1n these patients, as compared with that in pa

() YAMA 162 712715 Oct 20 1936
{6} New York J Med 55 1853 1857 July 1 1955
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tients recerving full doses of Demerol® or morphme (100
mg or 10 mg ) without chlorpromazine 1s significant

After chlorpromazine, the patients accepted the anesthesia
mask more readily and were only a little or not at all excited
Many patients premedicated with chlorpromazine required
less agents to attain and maintain a given level of anesthesia
Those who required the usual amounts of agents ran a
smooth course—an almost automatic anesthesra Not only
was less succinylcholine required for mtubation, but less
drug was needed for ordinary muscle relaxation in many mn
stances of high abdomnal surgery

The most alarming side effect of chlorpromazine was se
vere hypotension, with pressure readings as low as 50/30
mm Hg With adequate fluid replacement, chlorpromazme
hypotension corrected itself in a few hours Renal dynamics
appeared to be unaltered in chlorpromazine hypotension

Patients under chlorpromazine are extremely sensitive to
postural changes, much as those under spinal anesthesia
Poor risk genatric patients premedicated with chlorproma
zine withstood major surgery with less than anticipated dif
ficulties In several patients, chlorpromazme seemed to pro
vide some protection from shock
™ [A maximum of credit 1s given chlorpromazine in crcumstances of 2
mmmum of controlled evidence —Ed ]

Chlorpromazine. Report of One Death and Eight Near
Fatalities Following Its Use in Conjunction with Spinal,
Epidural and Celiac Plexus Block 1s presented by Damiel C
Moore and L. Donald ‘Bridenbaugh? (Seattle) Chlorproma
zme 15 adminmstered to surgical and obstetric patients for 1ts
antiemetic and sedative effects Usually 1t 1s used without
due consideration to 1ts “adrenolytic ike” action on the car
diovascular system Chlorpromazine may, by itself lower
blood pressure markedly This may not result i a serious
situation, but if the effects of a sympathetic block from a
spinal, epidural or celiac plexus block are added to this ac
tion of chlorpromazine, the systolic blood pressure may fall
to 50 mm Hg or lower Occastonally, no blood pressure at
all can be detected

A fall m blood pressure of this nature does not respond to

(7) Surgery 40 543 545 Scptember 1956
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ordinary vasoconstrictor drugs m the usual doses, but only
to phenylephrine (Neo svnephrine”), run m a rapid drip or
to a strong concentrition or levarterenol (Levophed®) The
authors observed 3 instances of tlus complication and were
mformed of 6 others which occurred i the area It was possi-
ble to elevate the blood pressurc quickly enough to avoid un-
toward cffects in all patients, except 1 who died, probably of
prolonged severe hy potension and the tissue hypovia which
accompamed 1t Because such severe hypotension may be
caused by chlorpromazine, thorough mquiry should be made
mto preceding medication before 1 therapeutic or diagnostic
block 1s performed

* [Therc are many drugs nailable to produce speaific effects such as
sympatholysis relixation sedation c¢te With these drugs available, one
wonders why a “shot gun  type of drug such 1s chlorpromazine has become
so popular particularly n view of the relatne lack of hnowledge of its
actions —]

Chlorpromazine as Adjuvant in Relef of Chromic Pain was
studted by John W Dundee® (Umiv of Liverpool) 1n 76 pa-
tients Lacellent results were obtuned n subjects with ma-
hignant disease, but results i other ty pes of pain were not so
good These findings were similar to those obtamed i 48
similar patients, n whom effects of the treatment were as-
sessed by other practitioners Best results were obtamed
with a combination of chlorpromazine and levorphan Side
effects occurred in two thirds of the patients but necessitated
stopping chlorpromazine in only 2 Occurrence of an influ
enza like attack followed by jaundice w1s the most serious
complication in this study Serum bilirubin and alkaline phos-
phatase determinations and leukocyte counts should be made
frequently patients having prolonged treatment with
chlorpromazine Dangers associated with use of chlorpro-
mazme do not appear sufficient to preclude its use 1n patients
with pain due to mahgnant diseise In other conditions, 1t
must be decided whether the benefits likely to be obtained
from use of chlorpromazine outweigh the side effects

Management of Postpartum Pamn with Dihydrohydroxy-
codeinone (Percodan®) Evaluation with Codeme and
Placebo John J Bonica Dale Hadfield and Blair Bennett?®
evaluated the effectiveness of dihydrohy droxycodemone as

(8) Brit J Anaesth 29 28 34 January 1957
) West"J Surg 65 8488 P Apr 1957
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an analgesic for moderate pain 1n 143 postpartum patients,
aged 19 38 The patients were studied as soon as they were
able to retamn oral medication Codeine was used as a stand
ard of reference and the unknown technic was used through
out For 62 patients a placebo was mcluded In most n
stances, the imtial dose was given 1n the first 6 hours after
delivery

As shown in Table 1, 89% obtained relief from Perco-

TABLE 1 —Resurts oF AnaLGESIC TRIALS

Errzcrs { CODEINE PERCODAN® PLACEEO
Total Doses %  |Total Doses] %  |lotal Doses|
Relef 254 724 293 890 32 227
Norehef | 07 1 276 | 36 | 110 } 109 | 773
Total 351 | 1000 329 | 1000 141 | 1009
TABLE 2 —OccURRENCES OF SIDE REACTIONS
CODEINE PERCODAN® PrLAcEBO
SymPTOMS o e o A No A
Nausea 58 16 52 46 139 12 085
Vomuting 19 543 15 046 7 449
Dizziness 30 855 35 106 14 101
Headache 18 512 13 040 0 000
Tinmtus 0 000 1 003 0 000
Visual disturbance 2 057 2 006 1 007
Pruritus 5 142 4 012 2 014
Drowsiness 1 028 4 | 012 2 014
Total 133 3789 120 364 38 270

dan®, 72 4% from codeine and 22 7% from placebo Statistical
analysis of the data revealed that the average effectiveness
of Percodan® was significantly higher than that obtamed
from codeme or placebos

A summary of side reactions to the drugs 1s given m Table
2 A comparison of Percodan® and codeine showed no signif-
1cant difference m the proportion of side reactions, or rather
change mn the proportion reacting

Problems of Analgesia n the Obstetric Pattent are dis
cussed by C R Stephen! (Duke Univ) The basic problem
to provide safe and adequate relief from pain for each mother

(1) Anesth & Analg 35 218 225 May June 1956
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without endingermg the cardiovascular and respiratory
functions of the baby It 1s essential to prepare the patient
throughout pregnancy psychologieally and physically for
dehvery, to overcomc tension and fear The over-all result of
this preparation for labor 1s to dinmmsh and, at times, elimi-
nate the dependency of the mother on pharmacologic anal-
gesic agents Need for these drugs tends to be proportional
to the degree of apprehension, mdnidual threshold to pamn
and obstetric complications

All nareotic drugs presently used, when administered to
the point of adequite analgesia for severe Jabor pumns, also
depress the respiratory center of the mother and fetus Of the
several drugs used, probably meperidine 1s least hazardous,
becuse 1its duration of action 15 shortest Short-acting bar
biturates act primartly as hypnotics and amnesics In some
patients, they cause loss of self-control and patients may
become difficult to manage Scopolimmne mamly remforces
the sedative action of other drugs and reduces memory of
events durmg labor It does not harm the fetus

Use of local anesthetic drugs to block sensory nmpulses
ansing from uterme contractions 1s 1deal for pam rehief dur-
mg labor The mother has uterine contractions without pain,
and the fetus 1s not depressed However, accomplishment of
this aim may be difficult If the fetus 1s to be unharmed, the
nerve bloch must not mvolve the sympathetic nervous sys-
tem enough to induce marhed hy potension If the nerve block
15 to be of value and not stop or delay labor, 1t must block the
sensory pathways selectively, with minimal interference to
motor function To be practical, the block should be techm-
cally simple to perform Cleland stated that anatomucally the
most feasible place to produce isolated sensory blockade
from the uterus 1s by parayertebral block of the 11th and 12th
thoracic roots just before they enter the central canal How
ever, this 1s difficult to do techmically, and there 1s consider
able hazard of injecting 1nto the subarachnoid space, thus
producing spinal anesthesia This difficulty can be overcome
by producing a imited epidural analgesia at the level of the
Uth or 12th thoracic roots

In recent years, trichloroethylene vapor has been recom
mended as an analgesic during labor Since this 1s a potent
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drug, providing analgesia in concentrations of 03 1%, and
does not vaporize easily, several mhalers have been devised
to allow low and accurate concentrations to be readily m-
haled Trichloroethylene can confer marked analgesia and
amnesia without loss of consciousness Self administration of
this drug 1s feasible, and effective concentrations of the vapor
do not depress the respiratory centers of mother or fetus

» [One should note that 1n the following report of Roberts ef al meper:
dine (Demerol®, pethsdine) 15 not as short acting as 1t may seem to be at
least from the standpoint of 1ts effect on the infant —Fd ]

Effects of Mild Analgesics in Postpartum Pain Method
for Evaluating Analgesics The difficulty of any technic for
assay of analgesic potency rests on the problems associated
with the type of pain (real or experimental), mode of action
of the analgestc, the high percentage of placebo reactors and
the usual variabilities associated with age, sex, physical
status, etc Lows R Orkin, Samuel I Joseph and Martin
Helrich? tried to eliminate as many patient vanables as fea
stble Multiparous postpartum patients who desired some
thing for relief of after-pains appeared an 1deal group These
women had a similar type of real pam which responded to
“mild” analgesics such as codemne or aspirin The patients
were categorized automatically as to age, sex, general well
bemng and physical status All had a certain euphoria and
sense of accomplishment assocrated with their motherhood
Codeme or aspirin was grven to 384 patients a placebo to
371 and unknown analgesics to 444 A placebo relieved pan
mn about 75% of patients Codene or aspirin mcreased the
figure to 85% No doubt, a hind word or appropriate bedside
manner could do almost as well

Interesting aspects of this v estigation were the high m-
cidence of good results with a placebo and the implications
of these data 1n any study of analgesic potency Clinical stud
1es may reseal good results (75% relief) which are erroneous
and misleading without adequate control of the e‘cperlmeﬂtal
factors Batterman held the view that the placebo 1s not an
mert mechamsm if the patient 1s conditioned to expect paint
relief
» [The controlled observations mncluded 1n this report are especially fas
cinating and revealing because of the tendency to use pam associated W ith

(2) New Yok J Med 577173 Jan 1 1957
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cluldbirth as a reliable and constant source for measurement of the effec-
tiveness of drupe —Ld )

Effects of Some Analgesic Drugs Used in Childbirth: With
Special Reference to Variation in Respiratory Minute Vol-
ume of Newborn, Alteration in minute volume of the new-
born in response to various analgesics administered to the
mother during labor was studied by Hilda Roberts, K. M.
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Kane, N Peraval, P Snow and N. W, Please 3 The mean mun-
ute volume of 565 newborn infants m the gas-and-air group
was compared with that of 205 in the pethidme/gas and air
group Pethidine apparently reduced the volume 10-15% The
action of levallorphan as an antagomst to pethidine was
studied The mean minute volume of 177 newborn babies
of the pethidine/gas-and-air group was compared with
that of 178 in the pethidine/levallorphan/gas-and arr
group The latter showed no sigmficant increase i mean
minute volume Methylpentynol was admimstered to 153 pa-
tients 1n Jabor, 120 receiving methylpentynol and gas-and atr
and 33 methylpentynol, pethidine and gas-and-arr Of the
former group, 66 6% experienced satisfactory pam relef, of
the latter 727% The mean mmute volume of the newborn
mfants in the group n which pethidine was used was signif-
1cantly lower than that in the methylpentynol/gas-and-air
group (Fig 106) Methylpentynol probably can be of value
during labor to produce a sense of relaxation and drowstness
m some patients (about 40%), and to augment the analgesic
action of other drugs g1ven later in labor

> [There 1s a tendency to consider that Demerol® (pethidine) 15 a shost

acting narcotic The evidence presented m this report refutes this as

sumption, and 1n addition 1t emphasizes the impact on the mfant of drugs
gnen to the mother even after there 1s no apparent “chnical effect de

monstrable 1n the mother —Ed |

VENTILATION

Anesthesia with Controlled Positive and Negative Pres-
sure Respiration —/ Chauical evaluation —Allen B Doblan
(College of Medscine, Saskatoon, Sask ), Charles A Hubay,
Harvey J Mendelsohn and Robert A Hingson* (Western
Reserve Unn ) evaluated a fully automatic pressure respifa
tor m which positive, negatse and atmospheric pressures
could be timed automatically and controlled by timed delay
relay switches for duration of phases and rate of respiration
Indicators recorded phase pressures and cahbration of the
ventilating bellow s mdicated tidal volume The tidal volume

(3) Lancet 1 128132 Jan 19 1957
(4) Bt J Anaesth %8 296 323 July 1956
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of respiration was delin ered through nondistensible (Tygon)
tubing from the respirator to the rebreatlung milet of a Heid-
brink arcle absorber and through semidistensible tubing
from the Hadbrink inhalation and exhalation valves to the
endotracheal tube Durning studies, the anesthetist, surgeon,
general type of operation, patient’s discase and anesthetic
method and techiie were constant within chinical limits Am-
plitude of the breathing curs e when a subatmospheric phase
was added was alco lield constant, as laboratory and clinical
experience <showed the pressure used was adequate Varia-
bles were restricted to the position and shape of the breath-
mg curve.

It was found that a three-phase respiration cycle, cousist-
ng of an accelerating nflow to a pressure peak, a rapad fall
to atmospheric pressure and the addition of a subsequent
phise of subatmosphenic pressure, 1s of great assistance
when lugh pressures are needed for adequite pulmonary
ventilation, when passine deflition 1s faulty and when diffi-
culty 1s expeeted w mauntaming near-normal acid base bal-
ance and ovy genation beeause of the ty pe of operation (lung
exasion) or because of abnormal posture on the operating
table (lateral or prone) The subatmospheric phase did not
appear to be of added benefit in management of the anesthetic
under operatn e conditions other than those stated

> [It 15 of mterest that the authors recogmze and substantiate the need for
Pressures above the traditional limits m order to provide smtable yventila
tion 1n some circumstances It should also be noted that compensation for
the period of ncreased pressure 1s arranged for by a period of subatmos
pheric pressure n the cycle —Ed ]

II' Review of cardioresprratory, function and acid-base ho-
meostasis—Dobhin and Gordon M \Wyant® (College of
Medicine, Saskatoon, Sash ) pomt out that in climcal anes-
thesia the mcidence of respiratory acidosis when the pleural
cavity has been invaded for pulmonary or cardiopulmonary
surgery remains the most sertous problem It can become
¢ien more exaggerated by using multiple anesthetic agents
When the pleura 1s open, provision of adequate pulmonary
Ventilation 1s 2 harassing problem to the anesthetist During
nonthoracic operations, with the patient supine, arterial pH
and Pco. are a close function of the total v entilation During

—_—

) Bnt J Anacsth 28 353365 August 1956
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intrathoracic operations, however, patients apparently re-
quire a much larger minute volume of ventilation than under
normal awake conditions.

Data gathered in recent years clearly indicate that man-
agement of all general anesthetics requires assistance to
the patient’s pulmonary ventilation for all operative proce-
dures. Adequate pulmonary ventilation should imply main-
tenance of oxygen saturation of the arterial blood, elimina-
tion of alveolar carbon dioxide to levels which mantain
the arterial blood pH within normal range (7.35-7.45) and
arterial carbon dioxide tensions between 35 and 45 mm. Hg.
This ventilation also should sustain or promote normal car-
diovascular function, as indicated by a stable blood pressure
and pulse rate.

‘When the pleura is opened, respiration must be controiled,
otherwise the definition of adequate pulmonary ventilation
cannot be fulfilled, With manual control, when carried out
with close attention to the patient, balanced anesthesia and
operative procedure, most patients remain in a near-normal
physiologic state. Mechanical respirators are of consider-
able assistance if the inherent limitations imposed by low-
ered lung compliance and elevated airway resistance due to
cardiopulmonary disease and the mechanical failings of
present-day respirators are recognized. Current data con-
tend that both volumes and pressures applied to the patient’s
airway must be considered for each patient if optimum anes-
thetic care and management are to be provided.

Anesthesia, Hyperventilation and Peripheral Blood were
studied by W. N. Rollason and J. Parkes® (Hull, England)
in 50 patients. All recerved the same basic anesthetic technic,
which consisted of Pentothal®, pethidine, relaxant and gas
and oxygen, but 25 also received a hypotensive drug. Pa-
tients were well relaxed and manually hyperventilated with
nitrous oxide-oxygen (30%) from a Coxeter Mushin machine
for 1-1%4 hours with a minute volume of 20 L. and an inspira-
tory pressure of 15-20 mm. Hg.

After 1-134 hours of hyperventilation the peripheral venous
plasma in 32 patients (64%) revealed Pco; of 24-46 mm. Hg,
and of 46-67 mm. in 18 patients. In 29 patients, 15 of whom
TT(6) Anaesthesia 12 61.73, January, 1957
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had recenved a ganghonie blocking drug, the Pco, of pe-
npheral venous bleod was above that of alveolar air, 1e,
40 mm g, so tissue alkalosis 15 unltkely 1n most hyperven-
tilated surgical patients irrespective of whether they are un-
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der normotensive or hypotensive anesthesia Certamn pos-
tures, such as the lateral jackkmife and Trendelenburg, tend
to nullify the effects of hyperventilation by increasing re-
sistance of the pulmonary bed and this resistance 1s further
Increased during the positive pressure phase of each respira-
tory cycle

Further, 25 patients with clinically normal cardiorespira-
tory systems were studied 1n greater detail with respect to
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hyperventilation. The acid-base balance of the plasma was
calculated from the pH of plasma which was brought into
equilibrium with alveolar air and the COs-combining power.
Results in the conscious patient at rest are illustrated in Fig-
ure 107. There were 17 patients in the normal range. The
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acid-base balance after the patients were anesthetized and
hyperventilated for 1-134 hours is shown in Figure 108. Only
9 patients (36%) were in the normal range. .
Hyperventilation as gross as is practicable under chfucal
conditions for 1-1%4 hours in the average lightly zinesthetlzed,
well-relaxed patient, ventilated with nitrous oxide and oxy-
gen with a minimum of 309 oxygen, is unlikely to produce
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harmful respiratory alkalosis The excellent chimeal post-
operatine state of all these patients 1s 1 marked contrast to
those who have had respiratory acidosis Excretion of alkah
by the kidney reflected i the consistent fall m the COs-
combiming power, gencral retarding of arculation reflected
by pallor of the shin, with the resultant small changes 1n pH
and Pco., and a CO. content higher than the CO.-
combiming power m the peripheral venous blood appear to
be the body’s mum compensatory mechanisms i maimtain-
g CO; homecostasis i the tissues 1n the presence of
hy peryentilation

Signtficance of Lung-Thorax Complhance in Ventilation
during Thoracic Surgery Inadequate ventilation occurs
more often during imntrathoracic operations, especiully dur-
mg pneumonectomy Effective ventilation 1s often decreased
during mntrathoracic operations, and a considerable mcrease
m minute volume 15 required to provide adequate effective
ventilation The change of the volume of gas in the respira-
tory system/umt increase of the intratracheal pressure 1s a
mensure of the distensitality of the lungs and the restriction
to expansion imposed by surrounding structures This rela-
tion of urway pressure to g1s volume within the respiratory
system 1s termed lung thorax comphance, a factor directly
relited to total volume

In determining factors responsible for mefficiency of ven-
tilation during thoracic operations, William E Brownlee and
Trank T Allbrtten Jr7 (Unn of Kansas) studied lung-
thoracic comphance 1 unanesthetized and anesthetized pa-
tients with normal and diseased respiratory systems
precedimg dunng and following mtrathoracic surgery Sig-
nificint decrease 1n lung thorax compliance was noted 1n 11
unanesthetized patients with cardiac and 9 with pulmonary
disease when compared with that in 9 normal controls Sig-
nificant decrease also occurred 1 13 unanesthetized patients
between the dvy preceding surgery and the 5th postopera-
theday

Genernl anesthesia 1n 11 patients produced an aserage de-
crease of 67% 1n complinnce, when compared with that in the
Manesthetized state A vanable change in comphance oc-

(7) J Thoracie Surg 32 454463 October 1956
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curred when 10 anesthetized patients were shifted from the
supine to the lateral position A large decrease occurred in the
lateral posttion in 2 who had extensive disease 1n the upper
most lung and a large increase 1n an extremely obese patient
1n the lateral position

An average increase in lung thorax compliance of 45% was
noted 1n 5 patients when the chest was opened during sur
gery An average decrease of 17% occurred in 7 when the
lung was packed away or retracted to gamn exposure when
compared with the control measurement tahen before the
chest was opened An average decrease of 16% occurred
during surgery 1n 5 anesthetized patients when the immed:
ate postoperative measurement was compared with the 1m
mediate preoperative measurement

Variation 1n the person tested occurred m 13 patients dur
ing surgery Average decrease was 44% when minimitm and
maximum comphance were compared

Lung thorax compliance 1n patients hiving mntrithorieic
surgery 1s influenced by several factors A rather wide range
can be expected during operatton and there 1s variation be
tween persons The effect that changes i compliance would
have on total volume of pulmonary ventilation during mtra
thoracic surgery 15 apparent If fixed inflation pressure were
used the elevation of airway pressure necessary for an ade
quate tidal volume mught at times be excessive 1f inflation
alone were used to obtain adequate ventilation Lung thorax
compliance merits consideration in providing adequate pul
monary ventilition during general anesthesia for ntratho
racic surgery

Ineffictent Carbon Dioxide Absorption Requiring In
creased Pulmonary Ventilation during Operations Respira
tory acidosis during surgical operations 15 due to madequate
removal of CO. from the body This should not occur 1f suf
ficient volume of ventilation 1s supphed to remove CO- as
rapidly as it 1s produced Absence of pronounced chnical
signs complicates recogmtion of actdosts Cyanosis may not
occur because the oxygen available in anesthet:c mixtures
being several times that of the atmosphere facilitates ade
quate onygenation even 1n the face of lower ventilatory
volumes Carbon dioxtde removal does not enjoy the same

.
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advamtage The anesthetic nixture cannot be altered to en-
hance ramoval of CO; A norwnl tenston of carbon diovide
(Pco;) m the arteril blood mdicates that pulmonary ven-
tiltion 1s adcquate

Ihe posability that 4 defeet m the COz absorption mech-
amesin nught be responwible for <ome of the mercasce m re-
quired ventilation has hean sugprested Thomas I Nealon,
Ir, George ] Haupt, Harold ' Chase, Joyce I Price and
JTohn H Gibbon, Jr* (Jufferson Med College Hosp ) meas-
ured the effeet of this imcomplete COz absorption on ventila-
tory requiresnents durmg operations on 12 patients Incom-
plcte CO. absorption oceurred m 2 widedy used types of
anesthetic machmes and was due to improper channehing of
the gases through the ancsthetic apparatus and use of a
widely advertiscd CO; absorbent whieh proved to be far less
cffictent than USP soda lime

With wncomplcte CO- absorption n a closed rebreathmg
crcuit, pulmonary ventilition must be considerably m-
crersed to avord accumulation of CO. and respiratory aci-
dosis Increases varied between 95¢ and 93%

Respiratory Emergencies of Newborn are discussed by
Roy F Goddard® (Albuquerque N M) The fetus m utero
Ines mn a partial oxygen pressure of 3540 mm Hg (Fig
109, a) and 1ts arterial oxy gen saturation 1s roughly 50% of
its total capacity At birth, oxygen saturation of the mfant
rises rapudly to 80-1009% (Tig 109, b) The anoxic newborn
may have a delay 1n respiratory onset Varyimng degrees of
Cyanosis are present, together with atoma and shock, with
10 response to cutaneous stimuli and decreasing response to
drugs The heart beat usually 1s slow and irregular These
Symptoms may result primanly from cerebral anoxia rather
than pulmonary pathology \Whether anowin 1s central or
beripheral, treatment starts with establishment of a patent
arrway, followed by admmstration of oxygen N allyl nor
morphine (Nalline®) may be of some value 1n counteracting
tentral depression due to morphme or 1its dernvatives 1f
there 1s a good heart beat The lungs offer the most efficient
wt’or oxygenation of blood, and once regular rhythmic

(8Y Y Thoracic Surg 32 464 474 October 1956
) Rocky Mountain M J 53 708770 August 1956
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atelectasis, either the segmental type present at birth or the
resorption type which develops 1n the neonatal period 1n as-
socition wath iy 1line membrane disease

The chmical picturce of the infant who has exerted no re-
spiritory effort 1s once of ¢y anosts, atoma, crrculatory collapse
aund no response to refles irntation Therapy should follow
these principles (1) establish a patent airway by gentle
nisopharyngeal suction, with the mnfant slinted downward
(10 15 degrees) ind the head by perestended by use of a pad
or diaper under the shoulders (2) expand lungs by intermat-
tent positive pressure, (3) promote rdequate drammage by n
termittent suction to heep the urway clear of mucus and
secretions, muntan postural drunage, (4) admimster oxv-
gen (up to 409¢), when mdicated, (5) muntain temperature
nd hunudits , and (6) use gastric lnvage and stimulants,
when mndieated

Postresuscitation mensures should include (1) contmnue
resuscitition princaples (postural dramnage, intermittent pos
itive pressure, osy gen, temperature stimulants), (2) mam
tamn high humidity through water fog or mist ncorporating
detergents and acrosols, (3) avoud regurgitation and aspira-
tion (nothing by mouth, hydration through must therapy
and hy podermocly sis), (4) prevent infection (intramuscular
and aerosol medictions) , (5) prevent hemorrhage (vitamin
K), (6) conserye nfint’s energy (mmmum handhng) , and
(7) achiev e gradual adjustment to normal infant routme

Among the congemital anomalies which may mvolve the
upper respiratory tract are cleft palate, laryngeal webs, vas
cular rings and anomalous vessels, congemital goiters and
congenital absence of tracheal rings Varymg degrees of re-
Spiratory distress are present in these conditions Probably
the two most important and frequent reparable conditions
associated with respiratory anomalies are tracheoesophageal
fistula and diaphragmatic hermia Dragnosis of tracheoesoph
ageal fistula 15 versfied by passing a small catheter mto the
esophagus The catheter usually meets obstruction at the
level of the thoracic wmlet Fluoroscopy verifies the posttion,
and Lipiodal® can be mjected safely to outhne the site
and extent of the deformity A fistula between the lower seg-
ment and trachea 1s present in about 80% of cases Three con-
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ditions must be met to save the baby (1) secretions from
the mouth and nose, which cannot be swallowed, must be
kept from overflowng nto the trachea, (2) gastric contents
must be kept from passing upward through the esophagus
mnto the lung through the fistula, and (3) provision for feed
ing must be made

Usually an anteroposterior film of the chest 1s sufficient to
establish the diagnosis of a diaphragmatic hernia Surgery
should be done within 48 hours

Cerebral lesions responsibie for death in the neonatal pe
nod frequently are associated with respiratory disturbances
i the newborn Symptoms, even when seen alone, may be so
similar to those present with pulmonary pathology that diag
nosis may not be established until after autopsy

It 1s difficult to separate the conditions present at birth
from those developing in the neonatal period The latter
include pulmonary hemorrhage, pneumoma, obstructrve em-
physema, pulmonary air ¢y sts and hyaline membranes

Observations during Apnea in Conscious Human Subjects
Lester Rumble, Jr, Manuel N Cooper, Donald S Bichers
John K Schellack, Edward J Waits and Kenneth Hyatt!
(Atlanta, Ga ) measured certain phystologic changes occur
ring 1n conscious persons during apnea and compared these
changes in the same persons during anesthesra Ten volun
teers were paralyzed with succinylchohne, ventilated with
ptire oxygen, then with mtrous oxide 75%, and oxygen 25%,
and finally rendered mildly hypoxic by reduction 1n the con
centration of oxygen During each of the phases, EEG, ECG
and respiratory tracings were run sumultaneously and aste
r1al and blood determinations were made of the values for
oxygen, carbon diouide, pH, sodium and potassuum The
munute volume of respiration and subjective response to pam
were recorded Simultaneous pressures were measured ithin
the right atrrum and anesthesia circuit

The results obtamed 1n this experiment showed adequate
oxy genation and remaral of carbon dioxade when adequate
ventilation of the ty pe described was mamtamned There was
no change m consciousness during the pertod of hyperven
tifation with oxygen alone and no change m the values for
") Anesthesiology 18 419 438 May Jume 1957
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sodium and potassium The EEG findings were commen-
surate with those eapected for the type of anesthetic being
administered, and no ECG changes occurred

Cardiorespiratory Dynamics of Controlled Respiration in
the Open and Closed Chest. Archer S Gordon, Charles W
Frye and Hiram T, Langston? (Chicago) cstablished, by
controlled comparative tests, performed on dogs and hu-
mans with open and closed chests, the charactenistics of the
“phy siologically ideal” controlled respiration curve on the
basis of arterial oxygen saturation, Pco; and blood pressure
determmations

1 Shape The curve should show a gradual pressure rise to
a short inspiratory plateau, follow ed by an abrupt expiratory
fall to a Jonger expriratory platean

2 Position Positive-negative pressure (PNP) provides
over-all superior controlled respiration in the closed chest
This 1s due to the cffect of the negative phase m lowermg
mean airway pressure so that the deletenious effect of the m-
spiratory positive pressure on cardiac refill (and ultimately
on cardiac output and arteral blood pressure) can be com-
pensated for during the espiratory phase With the open
chest, use of a negatine pressure phase provides no significant
cireulatory benefit and, 1f excessive, may be harmful to ven
tilation Tntermittent positive pressure (IPP) breathing 1s
recommended 1n the open chest, except under special
Circumstances

3 Amplitude Positive pressure of about 15 mm Hg 1s re-
quired to provide umform alveolar ventilation This influ
ences oxy genation and carbon dionide elimination Negative
Pressure, when used, serves only to lower the mean airway
Pressure i the closed chest, avoiding circulatory embarrass-
ment With the umlaterally open chest, the lung can collapse
after each mspiratory phase, due to loss of intrathoracic
negativity  Pressure-volume studies indicate that shghtly
mMmore pressure 1s usually required for adequate reinflatron
the open than in the closed chest With a properly shaped
curve, a low mean airway pressure can be attaned even
With these positive pressure phases The usual PNP range
fo"&closed chest should be about 15— —5 mm Hg, and

@) J Thoracie Surg 32 431453 October 1956
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the usual IPP range for the open chest should be about 0 16
mm Hg

4 Inspiratory expiratory ratio For both PNP and IPP 1n
the open or closed chest,a 1 2 ratio of mnspiration to expira-
tion provides optimal ventilation and 1s least deleterious to
the circulation Duration of inspiratory positive pressure m
fluences blood pressure on the basis of the mean airway pres
sure and the number of heartbeats during the positrve phise
Under certain conditions, 1t may be advantageous to vary
this ratie

5 Rate A controlled respiratory rate of 12/minute 1s
adequate for most adults For infants and chuldren, the rate
should be increased and varied according to their age and
size

This curve form compares favorably with the so called
normal airway pressure pattern obtained by use of a large
closed circuit resersoir The curve form and characteristics
can be produced by a time-cycled controlled respiration and
resuscitation unit such as that used by the authors or by
manual compresston of the anesthesia bag (IPPB only)

Respiratory Adjustments to Increases External Dead
Space Gordon B Clappison and Willam K Hamulton®
(State Univ of Iowa) determuned, under resting conditions,
the respiratory responses of normal, unanesthetized subjects
to a small (125 ce ) increase 1n external dead space Suchm
creases added to a * mmmum” external dead space of 40 cc
caused statistically sigmficant changes m tidal and mnute
volume and end expiratory Pco. This indicated that even
n unmedicated normal subjects, adjustments to ncreased
dead space of this degree are not complete

The small mcreases m external dead space found parttc
ularly m anesthesia equipment, mnhalation therapy appara
tus and devices for measuring respiratory functions are Sig
mificant, even in normal subjects w ho can compensate at least
partially In the presence of disease and depression produced
by various drugs m which the patient 1s mcapable of com-
pensating by himself, this increase of dead space seems even
more mmportant This would apply especrally mn the patent
with severe pulmonary disease who may already be functiof-

(2) Anesthesiology 17 643 647 Sept Oct 1956
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mg at or near manimum yentilatory capacity The relatively
smll decrese m dead space obtamed by tracheotomy might
help

T Piece Technic in Anesthesia: Investigation into In-
spired Gas Concentrations was conductcd by John S Ink-
stert (Univ of Durham), who used a mechantcal “patient ”
The apparatus consisted of a pump, the rate and stroke of
which were mdependently vamable A reservoir bottle, the
capacity of which could be altered by addition or removal of
acuduiated water, was interposcd betw een the pump and tub-
g, of bore and capacity such as to represent the dead space
Alteration of the capacity of the reservoir bottle permutted
the correct value for the lung volume of a particular “patient”
to be reproduced, and CO: was comsemently mtroduced at
the appropriate rate

Samples of gas were aspirated from the distal end of the
“trachea” and the CO, and mtrous oxtde concentrations de-
termined by passing the sample through an mfra-red gas
anlyzer Sampling was automatie Llectromagnetic valves
were opened at any desired phase of the respiratory cycle by
a cam on the axle of the motor driving the respiratory pump
This allowed suction from a small pump to be applied
through the mfra-red analy zer to the sampling pomt

In this system, the factors which nfluenced the CO;: con-
tent of the mspired gases and the extent to which they were
diluted with atmospheric air were the rate of fresh gas -
flow CO. production, minute 1olume of the patient and ca
pacity of the limb on the T prece

The relative importance of different varables could be
demonstrated by comparing the effect on the inspired CO_
percentage of altering the minute volume, by changing the
rate and by changing the tidal volume A much more sig-
nificant alteration 1n inspired CO: concentration resulted
when the minute volume was altered by changing the depth
rather than the rate of respiration

The relative importance of the capacity of the hmb was
investigated An arbitrary pomnt for fresh gas mflow equna-
lent to 150% of the minute volume was chosen and the capac-
1Me T piece increased 11 20 mm 1ncrements On each of

) Brit J Anaesth 28 512519 November 1956
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these occasions the “effective” dead space was measured
“Alveolar” gas samples were obtamed by altering the size
and position of the cam, and since tidal volume and CO,
output were known, the ¢ffective dead space could be cal
culated Tt was found that at a fresh gas inflow equivalent
t0 150% of the munute volume, no increase m the effective
dead space above the anatomuc value resulted until the ca
pacity of the imb exceeded 30% of the tidal volume

Alterations 1n effective dead space caused corresponding
changes 1 mspired CO, concentrations The effective dead
Space1n any given mstance depended on the fresh gas inflow,
and with a fresh gas inflow equal to twice the minute volume
the effectnve dead space was equivalent to the anatomic value
only, and mnspired CO; concentrations were neghgible
> [To those who have tried to distingwish among open sems open and
sems closed methods this 1s not new or different Inkster has shown a
transition from open to sen 1 open anesthes:a without the features of sems
closed What he has done 15 merely a straight rebreathing bag  approach
to Elam s bag and mask study (without canister) and he shoyld have ar
rived (as he did) at the 18% X mnute volume that Elam proposed This
18 a very nice demonstration of the conditions under which one can enjoy
the simplicity and safety of a T tube without losing the effect of N.O or
having the danger of CO: collection And 1n an era of decent vaporizers the
consequences of high flows are not so bothersome —Ed]

Resistance to Breathing by Apparatus Used in Anesthesia
II Valves and Machines According to Lows R Orkm
Mitchel Siegel and E A Rovenstmed (New York), resist
ance to breathing 1n the anesthetized patient 1s the summa
tion of the resistances imparted by the natural air passages
and the anesthetic appliances Resistance to flow of gases
through endotracheal equipment 1s a function of diameters,
constrictions type of flow and flow rates Mrxtures of lam
mar and turbulent flows cannot be divorced from flow rates
and does not follow any pattern of simple mathematical for-
mulation The authors studied the function of commonly
employed valve systems and anesthesta machines subjected
torates of flow up to and mcluding 95 L. /minute

The followmng valves were studied mushroom or
Henderson Haggard valve, flap valve used in the Digby-
Leigh nonrebreathing valve, Sadd valve, Gordh or large um
brella valve and “J” or 11 2 valve Valves were removed from
their housing before testing Though the Sadd valve appears
TG Anesth & Analg 36 1927 Mar Apr 1957
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to have an advantage over the others, 1t varies greatly in
quality, 1s ikely to deselop leaks and 1t necessitates housings,
which ncreace ressstance When a valve 1s enclosed in ats
housing, considerable change i its resistance may occur Ef-
fects of a honsing are additiv e to that of the valve per se

Mechanueally, the simplest anesthesia machine 1s the non-
breathing valve The two ty pes most commonly used at pres-
ent are the Stephen-Slater or its modification by Fink The
valvular elements of cach 1s composed of a small, umbrella-
shaped rubber disk with stem Differences in resistance be-
twcen these valves are a function of turbulence i the hous-
ing or limitation of the opening distance m the Fink

Auesthesia machines usually contam a device which pro-
poses to control the positive pressure of escaping gaseous
mintures These blow-off valves are of three basic designs
spring loaded, employ ed by Herdbrink and McKesson, orifice
himited, as 1 the Neff valve and weight limited, found on E
& J and the new McKesson machines All are satisfactory
only atarateof flow less than 10 L /minute

Anesthesta machines are essentially a means of delivering
measured decompressed gases into a reservorr From the res-
enorr or rebreathing bag, delnery to the patient necessi-
tates physical work n the form of pressure gradients Two
basie dev elopments of the resersoir system are used, the cir-
cleand the 1o-1nd-Fro machme The circle type has a greater
number of designs than the latter Circle types all use direc-
tional salves Resistance 1s greater 1n mspiration and expira
tion In both phases of respiration, the To and-T'ro machine
hasa decided advantage

Use of Tracheotomy in Assoctation with Artificial and
Controlled Respiration 1s discussed by Thomas G Nelson,
Howard K Pedigo and Warner F Bowers ¢ If respiratory
arrest occurs suddenly in a patient who already has a tra
cheotomy 1n place, respiratory exchange can be maintamed
stmply and effectively with a rubber tube and a source of
oxygen (Fig 110) The tube 1s tightly mserted mnto the can-
nula, and oxygen flow started A side vent mn the tubing al-
lows oxygen flow to the lungs to be mncreased or decreased by
closing or opening the vent Because of leakage of oxygen

) Anesthesiology 18 77 87 Jan Feb 1957
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Dig 110 —Simple device for artificial resp ration using tracheotomy open ng

1 rubber tube attached to wall oxygen supplied from central source as

d
source of oxygen Tube is fitted tightlv into trachestomy opening and by openmg an
closing side 5em an can be lated Side vent may be
Y shaped glass connector or (tnset) a hole in the tubing Reducing valve hetv\ct;i
del very tube and tank pressure 15 advisable but not essential if lungs are not o;r;)
mflated. (Courtesy of Nelsan T G ot a Anesthesiology 18 7787 Jan Feb 19

through the larynx, a high rate of flow 1s necessary This
leahage can be dimimished by placing a gauze pack n the
pharynx or by closing off the nose and mouth This method
1s temporary, 1t 1s best suited for emergencies but can be
used for prolonged periods 1f necessary Among methods for
longer respiratory resuscitation, the Jefferson automatic pos
itive and negitive flow respirator used with an anesthesi2
apparatus seems best At present, the extracorporeal res-
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pirator 15 the best method of providing prolonged resprratory
assistance Nearly every patient who requires the respirator
should h1ve a tracheotomy  The authors observed no com-
plications or deaths due to use of tracheotomy m associa-
tron with the respirator Endotracheal anesthesin was ad-
mintstered 101 tines through the tracheotomy in patients
with burns, manitlofacial and head injuries and head and
neek tumors There were no disadvantages, complications
or deaths resulting from this use of tracheotomy

W hen tracheotomy 1s used as a route for anesthesta or n
some forms of artifical respiration, the cannula must be
removcd and replaced with an endotracheal tube Exasion
of a prece of anterior tracheal wall and division of the thy-
roid wsthmus m guarding agamst loss of the airway during
such exchange of mstruments s unportant This techme has
the same advantages i protecting the arrway should the
cannula become dislodged accidentally or need replacement
witha bronchoscope or another cannula
> [Qne could readily debate with the authors the 1dea that the extracor
poreal respirator 15 the best method for prolonged resmpiratory assistance
The authors also give the 1mpression that the mechanics of assistance to
yentilation 15 1 primary factor i deternnmung need for tracheotomy
Tracheotomy s needed to facilitate cleamng of the arrway, to reduce dead
space_etc, and the dectsion to establish a tracheotomy 1s largely independ-
ent of the ty pe of ventilator to be employed —Ed )

Changes in Oxygen Saturation during Bronchoscopies
were studied by Thomas J DeKornfeld and Karl L. Sie-
becker” (VA Hosp , Madison, Wis ) 1n 50 men, aged 22 26
Allbut 1 had some pulmonary pathologic condition

As shown in Table 1, an average of 50 observations were
made before, durmng and immediately after the procedure,

TABLE 1 —Stupy oF OxaceEy SATURATION I 50 Patients

Broncho|
‘scope-
out

s pne Postop

Preop-
eatve Anesther a —

Bron
Right Ma n Stem| _ Left M
ton "’“‘.‘,’."‘* e Hronchus Stem Bronchus

Tn t | 85 % Y8~ 100]85 101 [ 7 100 |86-100| &7 100 |85 107 | 89 10~ |87 103} 8 103 | 87 100 77 101
Aeragel o3 | 951 l ET) lmm o1 | 071 | 33 ' 984 | 934 | 0s3 | 963 | 904
—_

Wwith a time lapse of about two minutes between observa-

tions Recordings were made continuously throughout the

Procedure, but for simplicity and clanty, the table mcludes
() Anesthesiology 18 466 469 May June, 1957
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only 3 made duning the anesthesia One was made when the
patient’s position was changed, 1 when the bronchoscope
was mntroduced mnto the trachea, 2 each when the right and
left mam stem bronchi were examined, 1 when the mstru
ment was withdrawn from the trachea, and 1 two mmutes
after the end of the procedure

Table 2 shows the results in 3 pattents, illustrating the
smmilarity of the oxygen saturation pattern despite differ

TABLE 2—CoMPARISON OF OXYGEN SATURATION IN 3 PATIENTS AND
DescriprioN oF PATIENTS INDICATING D1SEASE VITAL CAPACITY AND
Timep VitaL CApaciTy

o
Py ent | Preo § pne [ Broncho-[ R ght Ma.n S em | Lelt Man S em Foso
Mol ve| Amethe m Rl 1 SR T OB on hus Bon u | B0t

1+ 9 |99 11001100f 99 100 100 100 100 ] 100 98 96
2t 9 | 93| 9gl 99} 9o 96 a7 99 99 99 98
3t 95 {97t 97} 97 96 98 99 98 98 99 2 94

*Wh te man aged 31 No pulmonary disease No pulmonary funct on stud;s‘ :

fWhite man aged 38 Moderately advanced tuberculoss right upper lobe Vita
capatity 107% timed vital capacity 89% (second sec ) 28%

tWh te man aged 47 Far adyanced tuberculosis bilateral V tal capacty °
timed vital capacity 62% (second sec )

ences m the patients’ pathology and pulmonary function
These results mdicate clearly that durmg bronchoscopy the
arterial oxygen saturation does not fall On the contrary
there 1s a rise i the oxygen saturation without the addition
of oxygen to the mspired atmosphere This rise 1s thought to
be due to increased ventilation

» [There will be danger in assuming that desaturation will not occur (e"el‘}
to alarming degrees) 1 all patients subyected to bronchoscopy There Wi

be patients with lumted pulmonary reserve with deficient mugculaﬂlcr'e
wit]

etc

to ¢

CIRCULATION

Blood Volumes in Anesthesta Volume of the circulatmg
blood may be deterrned after intravenous mjection of a
known quantity of radioactive 1sotope This determination
1s based on the principle that the dilution of radioactive ma
terial varies directly as the total circulating volume of the
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blood The caleulation 1s based on the radioassay of a sample
of blood withdrawn from the airculation after an wtersal of
mng Two 1sotopes have been used, Crt and 1'% Car
E Wasmuth and Donald £ Hale® (Cleveland Climic) pre
sent the technic of using 133 1 the form of radioactive 10-
dinated human serum albumm (RISAY, which pernuts rapid

15 GRAMS HEMOGLOBIN INORMALY
CLINICAL SIGNIFICANCE

LOow 8LOOD voLumE NOAMAL vOoluME RIGH BLOOD VOLUME
ACUTE NORMaL
BLEEDING MaN TRARSFUSION

Yosomm Risonmn

Fizg 112 (Courtesy ¢ Wasmuth C E and Ha%e D E  Anesth & \nalg
36 5458 Mar Apc 1957 )

and repeated determmations of blood volume A standard
solution of the 1sotope 1s alway s available, and results can be
obtamed a few minutes after mjection These advantages
permit measurement of the amount of blood Jost durmg op-
eration and management of blood transfusion before and
after anesthesia (Fig 111)

Blood volumes cannot be mferred from laboratory ests-
T Anesth & Analy 36 5458 ar Apr 1957
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carbon dioxide excretion No correlation was found between
elevation of total peripheral resistance and arterial Pco, m
crease 1n arterial blood pressure and Pco. and decrease
cardiac output and Pco Therefore, 1t 1s unlikely that the
observed hemodynamic changes were influenced by the Pco,
orincreased pH
> [There 15 good reason to believe that carbon dioxide accumulates with
hypoventilation assoctated with cyclopropane anesthesia and that this con
tributes to arterial hypertension For those who have felt for some tume
that something other than carbon dioxide retention was responsible for
arterial hypertension with cyclopropane here 1s reasonable evidence The
question may be raised also with regard to the relationship of postcyclo
propane hypotension and carbon dioxide—perhaps the removal of a pres
sor factor with the removal of cyclopropane may be responsible for the
hypotenston —Ed ]

Effects of Cyclopropane Anesthesia on Circulation of Hu-
man Beings Murray C Thompson Robert T Patrick and

EEG Level 2 2 4 2 ]
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AVERAGE DURATION of ANESTHESIA—m nutes
Fig 113 —Changes o peripheral resistance during cyclopropane anesthesa In

ts
crease varies directly with depth of anesthesia Letters A G_represent patien
(Courtesy of Thompson M C p{t al JAMA 164 389393 May 25 1957 )
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Earl H. Wood! (Mayo Clinic and Found.) studied the hemo-
dynamic variables in 7 surgical patients at different EEG
levels of cyclopropane anesthesia. The cardiac index and
pulse rate decreased with increasing depth of anesthesia.
The stroke volume showed no significant change during
light anesthesia; during decp ancsthesia, a decrease was
noted. Peripheral resistance increased with increasing depth
of anesthesia (Fig. 113). An increase in arterial blood pres-
sure over preancsthetic levels was observed at all levels of
anesthesia. There was no consistent change in calculated cen-
tral blood volusne, but a moderate increase in central venous
pressure occurred during anesthesia. The hemodynamic al-
terations during cyclopropane anesthesia rapidly returned
toward preanesthetic values on lightening of the level of
anesthesia.

Cardiac arrhythmia occurred in one patient, but only dur-
ing deep anesthesia and coexistent with a low pH of arterial
blood and depresscd respirations. This was the only patient
whose respirations were unassisted

Blood Pressure Changes during Cesarean Section are dis-
cussed by Hugh J. Forthman and John Adriani® (New Or-
leans), A hypotensive syndrome associated with the supine
position, late in pregnancy, has been described before. Blood
pressure decreases and pulse accelerates when the patient as-
sumes the supine position. The hypotension is accompanied
by sweating, clamminess and other symptoms of shock. Re-
lief follows assumption of the lateral or upright position. It
has been suggested that the mechanism causing hypotension
during spinal anesthesia is the same as that which causes the
hypotensive syndrome. Besides hypotension, hypertension
is often noted, usually after delivery of the baby or placenta
It sometimes assumes alarming proportions,

The authors studied 595 cesarean sections pérformed with
all types of anesthesia. Among 391 cesarean sections done
With spinal anesthesia, significant hypotension developed
soon after induction of anesthesia in 321 (82%). In 54% of
sections done under spinal anesthesia, blood pressure rose 20
mm-\ormore shortly after delivery. The changes seen when

2%) JAMA 164 389 393, May 25, 1957
) Anesth & Analg 36 63 66, Mar Apr, 1957.
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spinal anesthesia was used did not occur to a significant de
gree when general or local anesthesia was used

The fact that vasopressors corrected the hypotension mn
patients who had spinal anesthesia and that hypotension did
not appear when general or local anesthesia was used casts
doubt on the theory that the hypotension 1s due to the weight
of the uterus compressing the abdominal vems, and nter-
fering with venous return to the heart In no mstance were
blood or other fluids used to correct the hypotension Several
factors appear to be imnvolved 1n causing hypertension follow
g delivery What they are cannot be determined without
further study

Ballistocardiogram  A:d m Evaluation of Anesthetic and
Surgical Risk Kuo Chen Wang and Wilham S Howland®
(Mem'l Center for Cancer, New York) did a comparative
study of the value of history and physical examination, ECG
and the ballistocardiogram as prognostic ards mn evaluating
184 unselected patients, aged 16 91, scheduled for major sur
gery for cancer in various sites The ballistocardiogram was
the best means of estimating cardiac function and ability ot
the patient to withstand anesthesia and surgery Most major
and mimor complications and all the deaths occurred 1n pa
tients with advanced ballistocardiographic changes

Although some correlation exists between the grade of
ballistocardiographic tracing and the extent of ECG changes,
the ballistocardiogram 1s often of considerable value m dif-
ferentiating the degree of the myocardial function i pa~
tients with similar abnormahties of the ECG The ECG evt
dence of a previous myocardial infarct, bundle-branch block
or auricular fibrillation 1s usually suggestive of impaired my-
ocardial function However, such ECG changes can be asso-
ciated with all grades of cardiac function as e‘:pressed by
excellent to poor ballistocardiographic changes This may
account for differences in response of patients to anesthesia
and operation

Measurements of Mechanical and Electric Events of Car-
diac Cycle I Effect of Tachycardia, Preanesthetic Medica-
tion and Diethyl Ether Anesthesia In diethyl ether anes-
thesia respiratory paralysis usually precedes onset of frank

(3)  Anesthesiology 17 578 584 July Aug 1956
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cardine fulure, but certan defimite cardine cffects of etherare
known to result from its use mn chmeal dosage particularly
shufting pacemaher, estrasystoles and dunmshed cardine
output George C Sutton, David M Lattle, Jr and John
McClung* (US Navl Hosp, Great Lakes, 111') studied the
temporal relitionsinps as recorded on the LCG, phonocar-
diogram and carotid arterial pulse wave records, i human
bemngs under conditions of changing cardine rate and ecther
anesthestt Fhe mtervals between onsct of the QRS complex
and onsct of the hirst heart sound and ot the carotid arterial
pulse wave risg, hetween the first tone and onset of the carot-
id artennl pulse wave rise ind onsct of the second tone were
related to ehange m cardine rte

Cardine acecleration produced consistent shortemng of the
mdirectly mcsured 1sometric period of the left ventricle due
Inrgely to shorteming of 1ts mechanical phase

Results obtamed during deep ether anesthesia indicated
that this ty pe of anesthesin produced mhibition of rapidity of
both electric 1nd mechanieal events withun the myocirdium

Investigation of Cerebral Damage Following Induced Hy-
potenston 1s reported by Ole Berg, Eric Nilsson and Enk
Vinars® (Unn Hosp, Lund) Under duced hy potension,
m about 50% of the patients the hexobarbitone flicker fusion
test was positive and suggested a varying degree of diffuse
cerebral injury Patients with advanced cancer were partic-
ularly vulnerable More males seemed to be affected than
females A decrease 1 the blood pressure below 80 mm Hg,
in combmation with elevation of the head end of the oper
ating table, considerably mcreased the risk of cerebral m
Jury The cerebral injuries and therr symptoms, even the
more severe ones, were transient and soon disappeared
These mjuries were comparable to those of hypoa and it 1s
known that repeated periods of hypoxia can have a cumula
theeffect

Patients should not be subjected repeatedly to hypotensive
anesthesia without an interval long enough to permit re-
covery from any injury sustained

-
f [The mcreasing use of deliberate hypotension may lead to some indif
‘erence to i1scherma (hypoxia) espectally n the bramn Here 1s evidence
(8 Am J M Se 232 648653 December 1956
() BritJ Anaesth 29 146150 Aprl 1957
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ether into the blood during anesthesia induction is always
slow.

The second group is exemplified by nitrous oxide and eth-
vlene, which have moderate <olubility in water and blood.
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Fiz 114 (top) —Absorption and disteibution of ether Area of each section shows
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ncemrauon m alveolar air than in inhaled mixture
sclubl 115 (bottom),~—Absorption and distribution of mtrous oxide Note moderate
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(Courtesy of Hunter, A R DBrit J Anaesth 28 244 250, June, 1956)

They pass across the alveolar membrane at a slower rate
than ether, but their water SOIllblIlt) 1s such that they can
€ross in quantity sufficient to insure early equilibrium be-
tween tension of the anesthetic in the blood leaving the
lungs and its partial pressure in the aveolar air (Fig. 115).
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Because the actual amount of anesthetic taken up by the
crrculating blood 1s considerably less than that which finds
its way into the lungs at a single breath, there 1s little tend
ency for a deficit to develop in the lungs, compared with
the concentration i the inspired mixture

The last group contams those anesthetics with low water
and low blood solubility, such as chloroform, trichlorethy
lene and cyclopropane With these agents, the inhaled anes
thetic finds great difficulty mn escaping from alveol into the
blood and blood tension tends to remain considerably un
der the partial pressure of the drug in the alveoh

During the induction of ether, the essential problem 1s to
obtamn rapid entry of large quantities of ether nto the lungs
whence 1t will find 1ts way without difficulty mto the blood
stream This can be accomplished by hyperventilation with
carbon diowide or by having the patient mhale an anesthetic
mixture contaimng an amount of ether considerably 1n excess
of that which, at equihibrium, would produce an anesthetic
concentration of the drug in the blood stream The latter
technic has been employed for many years

Durmg ether anesthesia, the apparently dimmishing re
sistance of the patient results from 2 factors—gradual disap
pearance of the deficit between the tension of the drug 1
the blood and its partial pressure mn the mhaled mixture,
and gradual ncrease 1 saturation of the tissues with ether,
with the result that administration of the same amount of the
drug now produces 2 much greater nise in blood concentra
tion This law 1s not applicable to patients under mtrous
ovide The law of dimimishing resistance also 1s ap
plicable to anesthesia with chloroform, trichlorethylene an
cyclopropane

After absorption mto the blood stream, anesthetic drugs
are distributed to the body tissues Rate of uptake by any 1n-
drvidual structure depends on 1ts blood supply and solubility
of the anesthetic in 1t Tissues 1n which the agent 1s relatn ely
msoluble achieve equilibrium with the blood concentration
fairly quickly because uptake of a small amount leads to 2
large increase in drug tension Tissues m which the drug
1s very soluble, except those with profuse blood supply, tahe
a long period of exposure to reach equilibrium The reflection
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of the passage of any <ubstanee from blood mnto the tissues
1s an arterios enons difference m ats concentration A patient
m whom cther 15 passng from the blood mnto the tissues
shows a difference i concentration whreh dunimshes pro-
gressively to the pomt of complete <aturation

The Inwe goverming elunmation of ancsthetics, after ad-
mmistration are exactly <imilar to those governing uptake
While within the first few mmnutes after withdrawal of any
agent 1ts blood concentration and 1ts concentration mn pul-
monary alveolt fall to redatively low levels, ehinunation of
anesthetic drugs from the tissues 15 much slower One im-
portant differcnce betw cen absorption and elimmation s that,
during abcorption, the drug gets to the bramn more quichly
than to other organs <o that onset of unconsciousness 1s
relitinely rapid During recovery tension of the anesthetic
m the bramm must of necessity remam always just a httle
lhigher than the concentration of the general venous blood
Thus, as long as the lcas vascular tissues are pouring anes-
thetic nto the blood strcam it 1s impossible for the central
nervous system to recos er completely even though its blood
supply 1s such that were 1t 1solited from the rest of the
body, all the anesthetic could be removed from 1t m a com-
paratively short time

Human Cardiovascular Response to Fluothane® Anesthe-
sta Fluothane® 1s a colorless liquid with a pleasant, nomrn
tant odor which boils at 502 C It 1s a new, nonexplosne,
volatile anesthetrc agent Michael Johnstone” (Roval Infirm
M'mchestcr, England) reports on 1ts admmistration to 500
patients, mcluding many with cardiovascular, pulmonary,
renal and hepatic disenses comphcating the surgical lesions
Each patient has premedication with atropine, alone or with
Pethidine, and anesthesia was usually mduced with a sleep
dose of thiopentone Smooth and rapidly reversible anes-
thesia was mamtaned 1 all patients by continuous admin-
1stration of Tluothane® \apor, using a Boyle vaporizer and
zg:}ls flow of 10 L /minute with 50% oxygen and nitrous

Nide

Cardiovascular changes suggesting depression of sympa-
the&acmnty were consistently observed and to some ex-

() Bt J Anaesth. 28 397410 September 1956
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tent were modified by atropine and by*the strength of
vapor concentration inhaled No shock syndrome develog
Salsvary, mucous and bronchial secretions were absent mn
patients throughout anesthesia Nausea, vomiting
retching during recovery occurred in less than 10% Ve
cardiac arrhy thmas were associated with igher concen
tions of Fluothane® vapor but could be prevented by ¢
quate atropme Ventricular arrhythmas occurred with
adequate ventilation n hghtly anesthetized subjects
were tmild Cardiovascular collapse folloned combed
of d-tubocurarme and controlled resptration on patients at
thetized with Fluothane® Such reactions did not occur
suxamethonium and controlled respiration were used v
Fluothane® Tachypnea occurred durmg surgical stum
tion 1n patients hghtly anesthetized with Fluothane®
reaction could be controlled by pethidme or by regu
nerve block No deaths occurred during Fluothane® a
thesta

Fluothane® Nonexplosive Volatile Anesthetic Agent
admuustered by R Bryce-Snuth and H D O’Brien® (U
of Oxford) as the sole or pricipal anesthetic to a numbe
volunteers and to 310 patieats (aged 7 months to 91 ye
for vartous surgical procedures There were no deaths ur
anesthesia m the series although many of the patients ¥
1 poor phy sical state

Smce Fluothane® does not stimulate pharyngeal se
t1ons, premedication with atropine 1s not essential, atrof
1s advisable, however, to counteract the marked brady
dia encountered 1n deep and pratracted anesthesia Induci
1s smooth rapid and not unpleasant even by open drop
nic Recovery 1s also rapd and not unpleasant Rangt
anesthetic concentrations hes at 1-3% Fluothane® m air,
within these limits adequate conditions can be provided
most surgery In upper abdomnal operations, muscular
lanatton is nor alway s perfect

Fluothane™ usually causes slowng of the pulse rate
fall 1 blood pressure but these do not appear to be harm
Excessn e falls in blood pressure or pulse rate can qurckly
treated by mjection of atropine or methyl amphetamnt
admimistration of ether The greatest disadvantage of Fi

(8) Brt M F 29690972 QOct 27 1956
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thane® 1s the depresston of respiration which sometimes oc-
curs, and which may be sufficient to cause cyanosis and
CO: retention These undesirable features may be over-
come by assisting or controlling respiration, which also per-
mts greater depths of anesthesia and mcreases the scope of
this agent This disadvantage 1s great enough to warrant
lmiting use of the agent to all but shilled anesthetists until
more1s known of 1ts properties Perhaps such disturbances of
respiration can be v otded by impros ed techmie

> [From personal experience and from other reports this agent has more
promlic than many other new drugs introduced nto chnical anesthesia

Effect of Cyclopropane and Ether on Oxygen Consumption
n Unpremedicated Surgical Patient was studied by Marjorie
J Topkins and Joseph F Artusio Jr® (New York) mn 23
subjects The metabolic rate was determined after anesthesia
and during operation, using a sprrometric technic Compan-
sons were made with preanesthetic levels The mean per
centage change during ether anesthesia was 4+-9% and during
cyclopropane 4+15% This mcrease 1s small when associated
with general inhalation anesthesia but 1s sigmficant for cy-
clopropane and 1s in the same direction for ether when oxy-
gen consumption during anesthesia 1s compared with basal
ozygen consumption The shight further increase i oxygen
consumption observed when surgery 1s added to cyclopro-
pane anesthesia probably 1s due to the use of intravenous
glucose or w hole blood

The duration of the surgical procedure has no appreciable
effect on oxy gen consumption as recorded in observations
mde up to 4 hours after onset of the operation

It also was found that anesthesia to the depths studied did
not depress total body metabolism If anesthesna 1s associ-
ated with depression of metabolism, then the depression must
be limited to specific tissues whose total mass 1s insufficient
to produce any decrease 1n total oxygen consumption Such
tissue may be nerye tissue or, more spectfically, the synap-
ticelements in nerv e tissue

Use of Endotracheal Cuff Some Data Pro and Con are
discussed by John Adrianmi and Morton Phillips! (New Or-

eans) Pressures necessary to inflate conventional endotra-
—_—

9) Anesth & Anal
g 35 350356 July Aug 1956
() Anesthesiology 18 114 Jan oy S
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cheal cuffs and eftect a seal, when the breatlung bag 1s com
pressed manually to develop pressures between 15 and 20
mm Hg m a circle system, range between 90 and 220 mm
Hg The wide vanations are due to the differences w size of
cuffs, volumes of air necessary to nflate them, distance be
tween the wall of the catheter and the interior of the tracher
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Fig 116 —Typical curve showing relation between itracuff pressuses s:;d I?taf‘:'
pressires exerted by cuff on wall of the airway with mncrease mn volume of a1

4
Lending cull | (Coustesy of Adriam § and Philips M  mestnesioiogy 18 11

and the thickness and elastiarty of the rubber compostig
the cuffs Most of the pressure 1s cxpended 1n oy esconung the
elasticity of the rubber The pressure exerted by the cuff on
the tracheal wall (Thg 116) \aries between 10and 15 mm He
when mfiated to hold pressures rangimng between 13 and 20
mm Hgn the breathing bag

Possibility of ~evere trauma, contusions and laceration of
the trachea bronch or alveols by rupture of a cuff under or-
dinary use has been grossly exaggerated Ordmarily, less
than 10 ml ¢t ur s necessary to inflate most cuffs Volumes
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of 40 ml. or more are necessary to cause rupture. Intracuff
pressures, when such volumes are nsed, exceed 1,000 mm,
Hg Rupture of cuffs under such circumstances caused no
discernible tratma to the trachea, bronchi or lung of dogs.

Incidence of cardiac arrhythmias and reflex circulatory
disturbances is no greater with cuffed than with uncuffed
catheters There is no correlation betw een the act of inflating
the cufl and the des elopment of cardiac arrhythmias.

The catl is 1009 effective in presenting aspiration of gas-
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Tig 117 —Increase in respiratory effort and decrease in minute volume exchange
using catheters of varymg size with mflated cuffs m 24 cm arway Data obtained
Tuh mechanical bellows ventilator Upper figures represent wcrease m resistance m
terms of negative pressure on inspiration in bellows due to decrease in cross secti
ot of arway Lower hine 13 decrense 1n minute volume exchange as per cent of con
Jm which occurs simultaneously with inerease in resistance (Courtesy of Adriani,

+ and Phillips, M Anesthesiology 18 114, Jan Feb, 1957 )

tric contents from the pharynx mto the trachea. The pack

08s not insure against aspiration. Incidence of aspiration
When the pack is used is 1dentical to that when intubation is
donewithout a pack or cuff.

R'outme use of a single-sized endotracheal catheter for all
Patients, e g., 2 32 F., without a cuff causes decreased minute
"°l}lme exchange and increased ventilatory effect (Fig. 117).

his resistance increases progressively as the diameter of
the catheter is decreased in an airway of constant internal
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diameter Under suntlar circumstances using a catheter with
an mflated cuff, a simultaneous merease mn ventilatory effort
corresponding to a negatn e pressure of 10 mm of water, and
a reduction of muinute volume exchange of 7% occurred when
2 30 F catheter was used The negative pressure which de
veloped witha 40 F was 2 5 mm of water and the decrease m
minute volume exchange was less than 1%

Pooling of secretions between the tracheal wall and cath
eter m the area distal to the mferior edge of the cuff owurs
only when the steep head-down position 1s used and the
edge of the cuff 1s relatnely far from the end of the catheter

Mechamsms n Development of Postintubation Granulo
mas of Larynx are discussed by Willam § Howlwd and
John S Lewis® (Mem’l Center for Cancer, New Yorl ) nho
review ed analyzable cases of postintubation larynged grin
ulomas This condition favors females7 1

Granulomas may occur on the 1ocal cords elsewhute th
on the vocal process of the arytenord cartilages The highest
mcidence arises after head and neck surgery duriny which
the head 15 extended, often with pillows or sandbags under
the shoulders This places the larynx at a considertbhy tugher
level than the head, forcing the endotracheal tube igunst
the posterior portion of the glottis

In onlv one patient could development of the granulom
be directly attributed to trauma In this patient, bioncho
spirometry was discontinued because of mability to msert
the tube between the vocal cords One weeh later, the prient
was hoarse but laryngoscopy revealed no granulom: S
weehs after mntubation a granuloma was discovered on the
antenor third of the nght vocal cord

The madence of pre existing respiratoty mfections m p-
tients 1n whom postintubation granulomas develop may be
significant especially as a source of writation to an Abrade
laryngeal mucosa The time recorded for the dev eloputent
of the granulomns postoperati ely was usually that at which
the patient complaned of hoarseness or respiratory obstruc
tion Thisvaried from 2 to 28 weeks

Transtracheal Analgesia Its Place in Anesthetic Practice
1s discussed by | B Coughhin D C Grosskreutz and CR
Stephen® (Durham, N C ) Transtracheal topscal analgesia 15

{2) Aunn Or1 Rhn & Laryng 35 1006 101} December 1956
(3) South M ¥ 30 508 513 Aprid 1957
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a distinct aid to maintaining smooth, light planes of anes-
thesia. During induction, the danger of laryngospasm, with
its concomitant anoxia, is reduced. Irritant drugs, such as
ether, may be given smoothly, without breath-holding. En-
dotracheal intubation may be performed in light planes of
anesthesia without fear of reactions such as “bucking,”
breath holding or bronchospasm. During maintenance of
anesthesia, the head may be moved freely from side to side

i
;
s

P
el

”
\.—\

5y Tig. 118 ~Proper powtion of patient and needle for transtracheal analgesia Needle
i Placed through crleothyroid membrane (Courtesy of Coughiw, J B, ef al.:
outh. M. ). 50:508-515, Apnil, 1957 )

without fear of reaction on the endotracheal tube. With trans-
tracheal analgesia, it is possible to reduce the total amount
Of anesthetic given to the patient and at the same time pro-
Vide a smooth, light plane of narcosis. Patients awaken at
the end of the operation with removal of the tube.
b TEanIC.—The transtracheal technic has evolved because practice
tas shown that direct instillation of a local anesthetic solution into
€ traches, with subsequent coughing, spreads the analgesic more
fvﬂﬂy and thoroughly. The optimum position for injection is to have
C_Pﬂtllem supine with the head extended as much as possible. The
Patient’s chin should be held up so the mouth is tightly closed. This
gosll(t_lon brings the larynx and trachea in close proximity to the skin,
aking the skin taut over these structures (Fig. 118). Injection may
made through the cricothyroid ligament, which extends between
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the thyroid and b ‘ v ‘
a small amount ¢
ture to be penet .
cartilage 1s easily palpated with the neck extended, and an injection
just supertor to this cartilage 1s 1deal and precludes damage to the
vocal cords Less commonly, the puncture 15 made betw een the cricord
cartilige and the first tracheal ring In this position, less space 1s
available for myection and the possibility of transfixing the 1sthmus
of the thyroid gland 1s greater

A standard 20- or 21 gauge needle attached to a 2 cc synnge 1s
used for myection Intradermal anesthesia 1s not used because the
sk of the nech 1s not unduly sensitive The patient 15 mformed of
the procedure and asked not to talk, cough or swallow until told Un
due movement of the larynx can result in trauma or a brohen needle
Proper placement of the needle 1s recognized eastly by the loss of re-
sistanice noted as the syringe 1s advanced Confirmation 1s obtained by
aspirating a bubble or two of air Injection of the solution and removal
of the needie must be done rapdly as the flow of solution on the tra
chea almost invariably promotes active coughing The size of the
needle used 1s important If 1t 1s too small, the rate of injection 15 de
layed and coughing may begin before the syrmnge 1s empty, thus -
tiating the hazard of needle breakage If the needle 1s too large, there
1s a possibility of fistula formation between trachea and shin The
transtracheal deposition may be made with the patient either awake
or under hght anesthesia

Potential major compheations include cellulitis spreading
from the track of the needle, permanent fistula formation
transesophageal penetration with medastinitis and breakage
of the shaft of the needle with difficulty n removing the
distal portion

Enlargement of the thyroid gland or tumor formation
which overrides the salient landmarks of the thyroid and
cricord cartilages renders the techmic dangerous Active dis-
ease of the tracheobronchial tree, including carcimoma of the
laryn~ or tuberculoss, 1s a contramndication

Comparison of Two Systems of Anesthesia for Thoratic
Surgery. Ether versus Thiopental-Succinylcholine Henry
K Beecher! (Harvard Med School) reports on thxopent;ll
sodium succinylcholine chloride anesthesia (Pentothal®
Anectine®), used at the rate of about 4,000 cases/year over
a constderable period for all types of major surgery, mclud-
ing the longest and most complhcated thoracic procedures
He believes that because of its greater controllability this

¢4} T Tho acic Surg 32 419 423, October 1936
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agent is considerably superior to various forms of curare used
for much the same purpose.

Both ether and succinylchioline produce a fairly heavy flow
of saliva and mucus in many subjects. Succinylcholine, with
its transient action and casily varied depth of muscular
paralysis, is better than cther for control of cough. One anes-
thesia regimen is as good as the other in most patients under-
going thoracic surgery, except in obstruction of the airway
when swift intubation and aspiration are essential. In this
case, the muscle relaxant sequence is better. It is also prob-
ably preferable when severe emphysema is present, used
with a ventilator which provides for use of both negative
and positive pressure. Ventilator systems have now been so
developed that they are more effective than the manual bag-
squeezing system in maintaining adequate ventilation. It is
felt they work better with muscle relaxants than when ether
is used.

Extensive use of thiopental with the muscle relaxant may
constitute a considerable hazard to the circulatory system.
Thiopental is exceedingly poorly tolerated by bled-out per-
sons or those with crippled cardiovascular systems. The tend-
ency to peripheral stagnation of blood with he thiopental-
succinylcholine sequence may or may not be important.
Muscle relaxants undoubtedly permit more dependable con-
trol of motion in the thorax than cther does. There is no
hazard of explosion with the thiopental-muscle relaxant
sequence, B

[As is s often the case, there is a tendency in this report to assign fa-
vorable responses to the drug and technic rather than to the manner in
which it is employed. The evidence presented in this report is insufficient-
fo support the statements relative to the superiority of the succinylcho-
line, thiopental nitrous oxide combination over any other agent or com-
bination.—Ed. ]

Place of Trichloroethylene in Obstetric and Anesthetic
Practice is discussed by L. W. Fabian, C. R. Stephen and
M: Bourgeois-Gavardin® (Duke Univ.). The preparation of
trichloroethylene currently used is highly purified and mar-
k.eted as Trilene® and Trimar. Highly stable under ordinary
Sircumstances, the drug can be decomposed to some extent

Y exposure to excessive heat and light or to alkali. Contact
‘_’iﬂﬂ_apor with highly alkaline substance becomes a clinical
(5) " South. M. J. 49 808-814, August, 1956
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problem 1n that halogenated derivatives may be produced by
using trichloroethylene 1n closed circurt anesthesia Carbon
dioxide absorbents such as soda lime and Baralyme serve as
the alkaline medium 1 such a system

In animal experiments, 1t appeared that conyersion from
a technic of intermittent self-administered analgesia to one
of partial rebreathing or even closed circurt anesthesia of
fered no hazard from formation of toxic substances from a
chemical reaction between trichloroethylene and soda lime
The factors considered important 1n providing this safety
are use of fresh soda Iime and of high flow rates of gases and
partial rebreathing technics Short periods of closed circle
absorption technics should also present no such dangers All
soda Iime which has been 1n contact with trichloroethylene
must be discarded to prevent reuse Decomposstion of the
loose molecular combination of dichloracetylene or mono
chloracet; lene with soda lime 15 the real problem and may be
avoided 1f soda lime exposed to Trilenc® vapor 1s neser
reused

» [One should not mterpret the report to perrmt use_of trichloroethylene
freely with soda hme It must be noted that the qualifications of high flow
rate and use of fresh soda lime are essential Actually of high flow rates
are used soda lime 15 unnecessary —Ed ]

Report of Seven Admunistrations of Chloroform for Cpen
Thoracic Operations 1s presented by Karl L Siebecher zm(ql
O Sidney Orth® (Unn of Wisconsin) Of the 7 patients 2
died of acute centrilobar necrosis of the liver, and 2 presented
clinical and laboratory evidence of toxic hepatitis Examim
tion of the anesthesia records of both patients who dred re
vealed that there were periods of hypotenston and bradycar
dia during dmimstration of chloroform Admmnistration of
chloroform in the presence of posstble hyposia or hy percar
b1n or both probably caused the hepatic damage Adequate
assurance of oxygenation and ventilation to remove carbon
dioxide are primary requisites mn safe use of chloroform

Model Experiments on Absorption Efficiency of Soda
Lime I Tund O Lund and H Ertkson? undertook to elu-
crdate experrmentalls the nfluence of flow rate and degree
of humdity of respiratory gases on the efficiency of soda

{6) Aneth 1gv 17 792797 Nov Dec 1956
{7) Brt J A th 29 1720 Janvary 1957
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lime. With a COz production of about 200 ml./minute and
a CO, of 0.6 in the inspired air, soda lime, types A and B
(A being coarser grained than B), gave sufficiently good ab-
sorption for about 3 hours, provided ventilation was even
and did not excced about 7 L./minute. If ventilation in-
creased to about 10 L./minute, the s<ame types of soda lime
were equally efficient for 2% and 3 hours, respectively,
whereas at ventilations of about 15 L./minute, satisfactory
absorption fasted for 1 and 2 hours only.

The fact that absorption cfficiency is so dependent on the
flow rate through the canister explains why the efficiency
varies with the type of respiration. A brief increase in ven-
tilation from any irregularity of respiration, such as cough-
ing, immediately reduces absorption efficiency. The CO= con-
tent in inspired air increases. This increases ventilation and
thus the speed of flow through the canister. In this way, a
vicious circle is established leading to inefficient CO2 ab-
sorption in many instances. This <hould be considered also
when controlled ventilation is bemng used. Too energetic ar-
tificial ventilatjon automatically results in poorer absorption.
1 the expired air cools and loses humidity before it reaches
the canister, the soda lime’s cfficiency is also reduced.
> It should not be overlooked in considermg thus report that the authors
have chosen not to include the very profound influence of canister size,
channeling, ete., on the efficicney of absorption. It should be understood

that the abservations made apply to the type of canister used and not nec-
essarily to other (particularly larger) camsters —Ed ]

RELAXANTS

Potassium Depletion and Central Action of Curare were
studied by Patrick A. Foster® (Univ. of Liverpool). For
more than 10 years competent observers have reported ab-
normal, apparently central, actions of all the relaxants in
tommon clinjcal use. In many of these potassium depletion
was a complicating factor. Two general features frequently
ha",e been recorded : (1) apparent resistance to the relaxant
—either depolarizing or antidepolarizing—seemingly pro-
d““&y central motor stimulation; (2) respiratory depres-

8 But. J. Anaesth 28:488.502, November, 1956.
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sion hnked With Unconseioysnesg For sycy central actiong
to oceur, the relasant must pass the blood-bras, barrier Tpy
may be achyey ed wit) Ingh blood Jey els of the drug, but the

tassium depletion may be the essential commoy feature
n 8 patients abnormat Tesponses were noted to the any

every patient, Sometimes associated w ity dehydration and
other e]ectml) te depletion The nature of thege abnormal
responses mdicated a centraj action of thege drugs, some
times w1ty fatal results

Physnolog;c ireatment v oy1g be replacement of Jost potas
Smm athey electrol) tes and v ater Becanse of urgency, rapid
ntrayenoyg mfysion may be preferreq The total body po
fassium ey g may be aboyt 4,000 mEq, of whch 1,000 or
more may pe lost Since the tota} extracellular potassium
level 55 only 140 18y mEq, danger of extracellular o erload
g by rapgy Teplacement 14 apparent Caleyym, mtrayenoush,
antagomizes the dangeroyg effects of ragseq blood potassium
levels ang glucose ang msulin admmmstration hastens the
shift of Potassiym mto the Intraceliular Space where it 15
required Momtormg by °CG durmg the mfusion may fore
Warn of toy,e effects
> [The Sonewdence of relaxang adnumistragion and potassium depletion 1
evident The relationshp of the two events 18 10t established —Ed ]

Suxamethomum and Respiration - Investigation of Poss:-

le Centray Action of Suxamethomum Chloride during Chm-

cal Anestheg, The Tespiratory center ams at mamntamnmg
for wseif , stable EMVIronment 1 respect of Pco, and pH and
does s by altering rage and depth of respiration If a stand-

but the Tespirator, center can sty respond to change "tl

arterial Poy . and pH by altering the rate gt which 1

mitites tempts 4¢ FeSPIation In syeh 5 53 stem, the anes
t
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Pco. will be reflected by the alveolar Pco, and its sustained
rise will indicate a diminished sensitivity of the respiratory -
center to its normal driving force,

To investigate the possible central action of suxametho-
nium, L. T, Rees and M. H., Armstrong Davison® (Royal
Victoria Infirm., Newcastle upon Tyne) used the following
anesthetic procedure.

MeTnon.—After light premedication 1 hour hefore ancesthesia, so-
dium thiopentone was given slowly in a 557 solution, just sufficient to
induce sleep. Nitrous oxide-oxygen and cther were then given by a
Boyle machine, until oral intubation with a size 10 cuffed tube could
be atraumatically performed. Anesthesia was maintained in plane 1
of stage 3, until successive end-expiratory air samples, containing
cqual COx concentrations, were obtained. The patient was then con-
nected to a machine performing artificial respiration in a closed cir-
cuit, The respirator was set to inflate the lungs two or three times
a minute, with a nitrous oxide-oxygen-cther mixture frorp thf_ same
Boyle machine. Under such circumstances, the patient’s inspiratory
cfforts “triggered-off” the machine, and cquilibrium, reflected by
the end-expiratory CO: readings, was soon established. The effect
on these readings of giving a known respiratory depressant was then
tried to test the method. Pethidine, 25 mg. intravenously, was given

to 10 patients and end-expiratory COs samples taken for 15 minutes
thereafter.

The CO: concentration increased in each patient from
0.3% 10 2.1%. When a 0.1% infusion of suxamethonium chlo-
ride was given to 10 other patients, the CO: readings did
not rise; thus, in the dosage given, suxamethonium chloride
lmfl no depressant action on the central respiratory mech-
anism of these patients. However, the possibility of central
respiratory depression by this drug in other circumstances
orinlarger doses is not climinated.

Action of Succinylcholine on Extraocular Muscles and In-
traocular Pressure was studied by John B. Dillon, Phiroze
Sabawala, Dermot B, Taylor and Ralph Gunter! (Univ. of
California, Los Angeles). One of the extraocular muscles of
a cat was carefully dissected and placed in a constant tem-
berature bath, When 10 pg. succinylcholine was added to the
bat.h, the muscle promptly went into contracture which was
relieved by thorough washing. To demonstrate that succinyl-
choline caused this type of contracture, a muscle was pre-
Iwnd blocked with curare. Curare had no effect on the

9) Anaesthesia 12-57-60, January, 1
X -60, . 1957,
(1) Anesthesiology 18:44.49, erz'Feb, 1937.
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BARBITURATES

Acute Tolerance to Thiopentone in Man. John W Dundee,
Henry L. Price and Robert D. Dripps® (Univ. of Pennsyl-
vania) analyzed the average doses of thiopentone used 1n
combination with nitrous oxide-oxygen to produce surgical
anesthesia in comparable serics of patients anesthetized at

20 Aversge dose i el 1200 Average dose w mg
0 A A
16 10001
14
8001
17
10 600
8 B B
6 400
4
200
1 L

0 15 30 45 66 [ 15 30 45 60
Ouration of narcoils wn minutes
Fig 119 ¢ di ¢ thiopentone required during anesthesia
N RO serres of"';',‘a"g’,ii,’&",?,‘ g:.‘;:ﬁeLffet:pgol Hugmtal;;- B, Hospital of University
o1t

of P v 28 314352,
Am’;fu{gl&n)m (Courtesy of Dundee, J W, ef af t J Anaesth

the Hospita] of the Unn ersity of Pennsylvania and at vari-
0us hospitals in Liverpool. It was found that, for any given
Period of anesthesia, the British anesthetists administered
about twice as much thiopentone as their American counter-
Parts (Fig. 119). Recovery appeared to be equally prompt in
each center,

Irrespective of the mnittal dose of thiopentone, a constant

() Bt J Anaesth 28 344 352, August, 1956
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relation was found between total dose and mitial dose of the
drug at any given duration of anesthesia (Fig 120) Within
the dosage range used 1n clinical anesthesta, a linear relation
was found between the blood thiopentone level at which
patients awaken from a smngle mjection and the amount
mjected

When the total dose of thiopentone did not exceed three
times the induction dose, there was a striking relation be
tween the latter and the blood thiopentone levels at which
patients awaken, but no correlation could be found between

§25
87 B
23 A
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o 2 20
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A
3
[
oo
»
LE
15
o &
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53
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15 ) 45 (]

Duration of narcosis in minutes

n

Fig 170 —Companson of ratio of total dose of thiopentone requred dunng 2
esthiessa, to mnduction dese i same series of patients (Courtesy of Dundee J w
et al Bnt J Anaesth 28 344352 August 1956)

blood thiopentone levels at awakening and the total dose of
the drug When this range of dosage was exceeded, the total
dose also played a part in determming the blood thiopentone
level at which patients recover

The observations can be reconciled by the hypothesis that
acute tolerance to the depressant effects of thiopentone OI;
the central nervous system develops rapidly, the degree Of
adaptation being proportional to the peak concentration 0
thiopentone in the brain, whether this occurs during nduc
tion of anesthesta or after a supplementary dose of the drug

Clinical Apphcation of Studies of Physiologtc Disposition
of Thiopental Thiopental 1s metabolized very slowly 1n man
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at a rate of only 10-15%/hour, The rate of chemical trans-
formation is not altered by usc of adjuvant drugs, such as
nitrous oxide, morphine and curare. Plasma concentrations
of thiopental bear no fixed relation to the signs of anesthesia.

Lester C. Mark, J. J. Burns, Bernard B. Brodie and E, M.
Pappert administered thiopental intravenously to dogs for
5 minutes and at various intervals thereafter took samples
of plasma, liver, gluteus muscle and lumbodorsal fat for anal-
ysis by spectrophotometry. Concentrations of the drug in
liver and plasma were maximal immediately after adminis-
tration, whereas concentrations in muscle, though also high,
continued briefly to rise further. Liver, muscle and plasma
concentrations then declined in parallel fashion, rapidly for
the first hour and then more slowly. However, concentrations
in fat were negligible at the beginning of the experiment but
rose rapidly to a peak in about 3 hours. Fat levels then fell
gradually, parallel to, but about 10 times higher than, those
inliver, muscle and plasma.

Craniotomies were performed in dogs during cyclopropane
anesthesia. The cyclopropane was then blown off rapidly, and
thiopental administered intravenously. At various times
thereafter, samples of brain and plasma were taken and ana-
Iyzed for thiopental content. Maximal concentrations of drug
appeared in the brain almost instantly. The brain and plasma
concentration time curves fell parallel and as in plasma, liver
and muscle. Thus, no barrier to passage of thiopental into
the brain was found.

The rapid recovery from a small dose of the drug is evi-
dently not due to rapid biotransformation but to localization
In fat depots. The prolonged depressant effects of repeated
or sustained administration of thiopental are due to its slow
rate of metabolism in the body.

REGIONAL ANESTHESIA

Local Anesthetic Toxicity : Pharmacologic Re-evaluation.
A!]"gy seldom is the mechanism of the clinical intoxication
With local anesthetics Rather, the fatal reactions to these

@) New York 7. Med 56 2819 2822, Sept 15, 1956
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drugs should be considered on the basis of their characteristic
pharmacologic actions on the cardiovascular and central ner-
vous systems In animal experiments, John E. Steinhaus®
(Univ. of Wisconsin) found that local anesthetics stimulate
only the cortical areas and that their effect on the medulla s
primanly depressive (Fig. 121) Their action on the cardio-
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ssure of
b e of, e oo, moyement HMTE (Cotiees of Siombass
J E Anesthesiology 18 275 281, Mar Agr, 1957 )
vascular system hkewise 1s chiefly depressant (Fig 122), al-
though this system 15 much more resistant than the bram,
especially m the presence of adequate oxygenation Recent
use of some of these agents n cardac resuscitation mdxc.atﬂs
that even complete cardiovascular depression is reversible
The treatment for the effects on the central nervous sys-
tem 1s primarily one of maintaning respiration Convulsions
can be controlled with a thiobarbiturate, but great care must
be taken that additsonal depression ts not superimposed.
<3) Anesthesiology 1B 275281 Mar Apr, 1957
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Fiz, 122 —~Hlood preaure and ECG 1racings of dox after intravenous  imection
of 100 'mz Ag. procaine, and aubacquent sesuscitation, (Couttesy of Steinkaus, J. E
Anestbesiology 18:275-281, Mar.-Apr, 1957.)

There is little evidence that barbiturates counteract the de-
pressant action which these agents have on the respiratory
center, Depression of the cardiovascular system can be
treated with small doses of cpinephrine or Arterenoi®. If
complete arrest is produced, cardiac massage should be
instituted.
* [One should not overlook the critical pont made in this article regard-
Ing d?l’"ssiO_n of vital centers. The dominating phenomenon of convulsions
associated with a reaction to local anesthetics may lead one to assume, in-
correctly, that farge doses of depressants are needed. The dose required to
Quiet the stimulated cortex will serve only to add depression to other areas
already depressed by the Jocal anesthetic.—Ed.] X ,
Systemic Toxic Reactions to Local Anesthetics are dis-
cussed by Daniel C. Moore and John Green.® Onset of 2 sys-
temic toxic reaction to a local anesthetic drug is usually an-
founced by a faint, giddy feeling or the sensation of
blacking out.” Speech becomes incoherent and irrational,
and unconsciousness and apnea ensue. Twitching of the
ﬁng?rs may follow, which often rapidly develops into gen-
efa]}zed convulsions. Vomiting may occur, with or without
spiration, Untreated, the patient may convulse two-or
t{’l’ee more times, get progressively worse and die. Usually,
these signs and symptoms following topical application of a
(6) " Clifornia Med. 85 70.74, August, 1956
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local anesthetic agent progress more rapidly than when they
result from a regional nerve block.

At the first sign of a reaction, oxygen should be given by
bag and mask immediately The patient’s respirations should
be assisted if depressed; if breathing stops, artificial respira-
tion by rhythmic squeezing of the bag must be begun An
effective exchange, evidenced by expansion of the chest and
upper abdomen, at the easy rate of about 24 breaths/minute
is usually satisfactory. If a patent airway cannot be main-
tained, an endotracheal tube should be considered If the pa-
tient vomits, vomitus must be cleared from the pharynx,
larynx and trachea before oxygen is given If the patient 1s
unconscious, the arrway must be cleared by suction and, on
occasion, by bronchoscopy. Effective administration of oxy-
gen alone will probably avert circulatory collapse and death
in most patients

If blood pressure falls markedly, rapid mtravenous ad-
munistration of ephedrine sulfate or Neosynephrine?® should
be begun to return pressure to nearly normal After one or
two general convulsions, if it appears that adequate oxygen-
ation of the patient alone does not effectively prevent further
convulsions, Pentothal® should be sparngly given mtra-
venously Analeptics, such as caffeine and Metrazol®, are
contramdicated as they increase the oxygen demand of cells,
and may accentuate the depression which will follow over-
stimulation

Reactions during Topical Anesthesia are discussed by Max
S Sadove, Raymond F Rose, Myron J Levin and Edward
deR Cayia? (VA Hosp, Hines, 111 ), who observed 2,100 cases
of topical anesthesia durtng 2 years There were 27 adverse
reactions True reaction to the local anesthetsc was seen it
18 patients There was 1 death, in a patient who was mor-
bund when the procedure was begun Atypical reactions
attributable to the Jocal anesthetic agent were observed 1 3
patients, 2 had exacerbation of an asthmatic state and 1 re-
peated Iaryngospasms Some form of psychomotor activity
developed 1n 2 patients, whereas 4 were 0V erdepressed from
excessive premedication Except the 1 who died, all patients
made uneventful recoveries with no sequelae

(7) oo M § 109 315320 June, 1956
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Proper use of topical anesthetic agents before endoscopic
procedures requires thorough evaluation and preparation of
the patient preoperatively. Special problems concerning the
patient and psychologic preparation are important, Premed-
ication should be tailored to suit the given patient. Admin-
istration of the topical anesthetic agent should be carefully
controlled and the patient watched closely at all times There
should be preparation to manage any emergency which
might arise Thorough knowledge of the systemic effects of
local anesthetic agents, types of reactions and their proper
management is cssential. The problem is primanly one of
maintenance of oxygenation and circulation without over-
depressing or stimulating the patient Most reactions, if
recognized ecarly and treated properly, subside promptly and
leave no sequelae.

Transvaginal Pudendal Nerve Block—Safe Anesthesia in
Obstetrics: Report of Seven Years’ Experience. John H.
Dugger, Eugene E. Kegel and John J. Buckley® (Episcopal
Hosp, Pluladelphia) found transvaginal pudendal nerve
anesthesia a safe and satisfactory procedure for delivery and
repair,

Tecnxic-—The patient 1s carried through the first stage of labor
with small doses of analgesia, such as Demerol® (50 mg.) and sco-
polamine (1/50-1/300 gr.), admimstered ntramuscularly and re-
peated as indicated every 3-6 hours. When delnvery 1s immunent, she
1s transferred to the delivery room and prepared She may be given
the Duke Inhaler to self-ndmimister Trilene® during contractions
Then a pressure-controlled syringe contamng 10 ec of 1% Xylo-
ane® 15 attached to a 6-mn. 20 gauge needle The syringe 1s held m
the right hand. The barrel of the needle 15 placed between the index
and muddle fingers of the left hand with the needle parallel to the
fingers The index and middle fingers of the left hand are introduced
into the vagina, so that the finger tips sheathe the needle point The
left 1schial spine 15 located, and the needle 1s advanced through the
vagmal mucosa, the fingers directing 1ts course inferior and posterior
to the spine for about 0'5 e¢m. If no blood 15 obtained after aspiration,
10 cc Xylocamne® are mjected The procedure 1s then repeated on
the opposite side by reversing the hands Anesthesta should be effec-
tive 1n 2-3 minutes, and 1f not satisfactory in 5-10 minutes, the pro-
cedure should be repeated on one or both sides.
> [There 15 no doubt that pudendal block for vaginal delvery is a satis-

muesthetxc procedure However, 1t 15 pointed out that the author

(8) Obst & Gynec 8 393 395, October, 1956
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1n these circumstances 1s reporting on the end result of the use of narcotics
(Demerol®), Trilene® and pudendal block —Ed ]

Epidural Anesthesia in General Surgery was used by P C
Lund, J] C Cwik and R Magaziner® (Conemaugh Valley
Mem’l Hosp, Johnstown, Pa ) 1n 2,110 consecutive patients
More than half recerved Surital® sodium to allay apprehen
sion or render induction of this form of anesthesia pamless
Xylocaine® was used as the local anesthetic agent in varous
amounts (table)

The major complications were marked falls 1n blood pres-
sure in 8 patients, hypertension 1n 1, massive epidural block

InjeEcTION S1TE AND DOSAGE

Xyloca ne 2%
Procedure Bte

M nmum Max mum

*Thoracic C: Ty Ty To 10ce 200ce |
Gastrectomy ToT: Tul 35¢c 50¢c 1
Cholecy stectomy ToT: T» Iy 30 cc 45¢c 1
Appendectomy Lt Lo L La 20 co 30ece t
Inguina) herntorrhaphy Lz Ls Ly L¢ 15¢cc 25¢c
Total hysterectomy 1y Le L: Ly 20 c¢ 35¢c 1
Vag nal hysterectomy LiL Ll 20 cc 25ec §
Hemorrho dectomy L:iLe Ll 15¢c 20cc ¢
Lower extremity Ls Ly L. Ly 20 cc 25¢cc §

Bevel of needle directed cephalad
Bevel of needle directed caudad
*Thoracic 15% xylocaine®

and marked depression or drowsiness n 4 each and massive
or total subarachnoid block m 2 Mild convulsions occurred
in 5 patients and severe ones mm 11 The mcidence of mmor
postoperative or postanesthetic complications such as head-
ache backache, nausea and vomiting was remarkably low
In 3 patients anesthesia could not be excluded as a contribtt
tory factor to sudden death during the first 5 postoperative
days

It 1s felt that epidural anesthesia, despite 1ts hazards,
should be added to the armamentarum of the modern
anesthesiclogist because 1t induces less physiologic dis-
turbance than any other method which provides compamble
relaxation

(9) Anesthesiology 17 605 615 July Aug 1956
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Effect of Local Anesthetics on Motility of Upper Gastro-
intestinal Tract was studied by Herbert Schapiro and Ed-
ward R Woodward! (Lo« Angeles) They found that direct
administration of Jocal topical anesthetic agents into the
stomach and duodenum of 9 human subjects, 7 of whom had
no gastromtestinal disease, was without discernible effect
on gastric and/or duodenal motility 1 6 In 3 patients, there
were munor and secemingly mconstant changes in gastric or
duodenal activity ;i each, the trend was toward a decrease
Tonus and motility of the pyloric splincter were not meas-
ured s presionsly reported, topical anesthetic drugs pre-
vent or amchorate acid-mduced peptic ulcer pamn This relief
1s seemingly unrefated to change m motor activity

SPINAL ANESTHESIA

Long-Term Follow-up of Patients Who Received 10,098
Spmal Anesthetics: Syndrome of Decreased Intracramal
Pressure (Headache and Qcular and Auditory Difficultres)
The headachie that frequently follows spinal anesthesia 1s
sometimes associated with visual and auditory difficulties
and dizziness The headache may be totally mcapacitating,
and may persist for months after anesthesia Severe headache
may be accompanied by paralysis of one of the extraocular
muscles This syndrome was studied by Leroy D Vandam
and Robert D Dripps® (Univ of Pennsylvana) in 9,277 spr-
nal anesthetizations Ow er-all mncidence of the headache was
LOLL (11%) The oldest patients were least susceptible to 1t,
and women, especially during pregnancy, were more sus-
ceptible than men Incidence when needles of small diameter
were used was much less than that with needles of large di-
ameter, a 22-gauge needle was found best for routie use
Headache could be virtually eliminated by use of a 24-gauge
needle Data on duration and time of onset of the headache,
on the effects of postural changes and on the visual and au
ditory phenomena ndicate that this syndrome 1s due to the
effect of decreased cerebrospinal fluid pressure in intracra-
nial blood vessels and nerves The decrease 1s caused by

(1) "Proc Soc Exper Biol & Med 92 143145 May 1956
2) JAMA 161 586 591 June Y6 1936
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leakage of the flud The local anesthetic employ ed for spinal
anesthesia did not affect the appearance of symptoms Low-
ered 1ntracransal pressure could not be demonstrated i ev-
ery patient, for the modifying factors sn any wstance can be
many, and the physiologic alterations may be relatnely
shght to produce the ulttmate symptoms

Exacerbation of Pre-existing Neurologic Disease after Spr-
nal Anesthesia. The chief dissatisfaction with spinal anes-
thesia centers about the neurologic complications that are
probably inherent 1 the method To clanfy this problem,
Leroy D Vandam and Robert D Dripps® did a 6 month to
S-year follow-up study on 10,098 spmal anesthetses After
89%, no severe progressive neurologic disease occurred Most
lesser sequelac were related to lumbar puncture and would
be largely preventable by careful technic Certain minor neu-
rologic defects were noted, none was progressive nor of
consequence These would also be mimmzed by attention
to asepsis and choice of rehable local anesthetics

The authors present 11 cases in which spinal anesthesia
was gnen madvertently to patients with pre existing new-
rologic disease and a case in which memmngitis developed
after anesthesta (table) The 11 patients had oune of the fal-
lowsng spmal cord tumor, herpetiform lesions, healed en-
cephahtis degenerative disease possibly duetoa cerebrovas-
cular aceident, protruded mtraverstebral dish mefastatic can-
cer of the spine and dbetes with possible perspheral new
ropathy In each patient, there was some exacerbation of
symptoms and signs following anesthesi, often with
recovery

It should not be assumed that a cause-and-effect refaton
between anesthesia and recrudescence of neurologic disease
was established in every case 1 this series On the contrary,
a new process ascribable to anesthesia could not be estab
hshed m any In cases ending 1n death there seemed to be
mexorable progression of disease that had begun long before
the anesthetic was given In others, spinal anesthesia 1ntro
duced previously symptomless disease, which was cured after
correct dingiosss Although a cause-and-effect relation be
tween spire! anesthesiz and exacerbation of disease was not
shown, spit .l anesthessa should not be given a patient with

(3) New “ngland § Med 255 843849, Nov 1 1936
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Contro! of Diabetes Mellitus in Surgical Patients 1s dis
cussed by R C King* (St Bartholomew’s Hosp, London)
Diabetes should be diagnosed before operation and n most
cases, control established with soluble insulin and a diet of
at least 150 Gm carbohydrate daily The exact time of opera
tion should be predetermmed and to mnsure this diabetics
should, 1f possible, be first on the operation list Operation
should be performed as early 1n the day as practicable and
the patient should reach the theater with an empty stomach
and adequate glycogen reserves During and after operation
blood sugar should be mamntamned with normal limits
Continuous administration of mtravenous glucose with sol
uble 1nsulim every 4 or 6 hours 1s the safest and most effec
tive means of msuring good control of the diabetes Local
anesthetics should be used wherever possible, and ether or
chloroform anesthesta avorded The degree of control must
be followed by frequent urine exammations (using an -
dwelling catheter 1f necessary) or by frequent blood sugaf
estimations

In practice, some operations on muild diabetics may be per
formed under general anesthesia without mnsulin These aré
usually minor operations, or those after which infection 15
not expected Grving glucose solution by mouth preopera
trvely 1s widely advocated As with solid food, it may farl to
prevent hypoglycemia, particuylarly 1f absorption 1s not com
plete by the time anesthesia 1s induced, and 1t may causeé
vomiting
> [One should be carcful m nterpretng the statements regarding the
choice of anesthetic agent and techmc Local anesthesta 1s often prefer
able but 1t should not be considered mandatory nor should ether and chlo
roform be ngidly excluded The presence of diabetes should not be the
primary factor 1 determination of agent and technic —Ed )

Pharmacology and Pheochromocytoma are discussed by
R A Mllar® (Montreal Neurological Inst ) Drugs used 1
diagnosis of pheochromocytoma may provoke an episode of

(4)  Anaesthesia 12 30 41 January 1957

(5) Brt J Anacsth 29 5065 February 1957
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prosysmal by pertension or induce hypotension by antag-
owzig the periphert effects of arculating pressor 2munes
1he first group mncludes histaimine, mecholin and the tetra-
cthis immoninm compounds The preciptate rise n blood
pressure with severe headache and acute anviety produced
by these drugs, has frequently caused concern, more sersous
effects, eg  multifocal ventricular extrasystoles, have also
been reported Lowering the legs and other postural changes
m1y present a dangerous pressor effect, placing the patient
on 1 titmg table would be 1 useful safeguard Howeser, rou-
tine testing wath hy pertensine agents does not now appear
justifitble, thesr usc 1s probably best reserved for patients
with paronysmal hypertension i whom hy potensive drugs
are less useful When employed, an effectine epmephrine
bloching drug should be at hand (i addition atropine may
be required 1f methachohine chloride 1s used) The second
group of drugs are the adrenergic bloching agents 8 chlor
cthylammes (Dibenamine® and Dibenyline®), benzodioxane
compounds (e g, piperoxan) ergot alkalotds and the imdaz
oline dern atnves (tolrzohne and phentolamine) Although all
these show a reasonably spectfic adrenergic blocking action
their different behas ior results from direct actions on varsous
tissues

All sedatives and narcoties should be omitted during the
24 hours before a pharmacologic test for pheochromocy toma
The safest agent 1s phentolamme 5 mg mtravenously A
positive result1s mndicated by a fall n blood pressure greater
than 35 mm Hg systobe and 25 mm Hg drastolic, occurnng
within 2 minates of mnjection 1nd persisting at least 2 min
utes Piperoxan may be used to confirm a positive phentola
mune test 20 mg piperoxan being mjected over 2 minutes
snto a sahme mfusion A posttn e result 1s shown by prompt
fall 1 blood pressure which returns to the basal level m §
minutes

Paper chromatography may also be used as a diagnostic
aid When 005 m! of an acid alcohol extract of normal urine
1s apphed to paper the amounts of epmephrine and nor
epinephrine are too small to be seen the lower hmut of de
tection bemng 1 pg A rough quantitative guide to the actnvaty
of 2 pheochromocytoma may be obtamned from the appear
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ance of the epmephrine and norepmephrine spots which
should be clearly visible when a urinary extract 1s chromat
ographed A rapid screening procedure for hypertensive pa
tients has also been described Urine 1s passed into a clean
jar contaming 50 mg ascorbic acid, the sample 1s refriger
ated until assay, which uses cat blood pressure on which neu
tral samples of untreated urine may be tested

Preoperative care to combat epinephrine intoxication
should include a full diet to build up reserves of liver glyco
gen (Symington and Goodall, 1953) , a high salt content has
also been recommended Interference with adrenal cortical
function may be counteracted with imntramuscular cortisone
2550 mg twice daily, with 5 mg DCA daily, for 2 days
preoperatively Adrenergic blocking agents should be gnen
as required Phentolamune, 1n oral doses of 25 75 mg every
4 or 6 hours, 1s safe and easily managed, a hypertenstve crisis
can be aborted with 5 mg phentolamne intravenously

If the site of a pheochromocytoma 1s known, adequate ac
cess 1s usually obtamable through a posterolateral hidney
cision, with resection of the 1Z2th rib if necessary Bilateral
transverse upper abdominal incision 1s favored 1f the site of
the tumor 15 indefimte Hypotension and circulatory farlure
mmmediately following tumor removal 1s counteracted by
blood transfusion and vasoconstrictor therapy, e g, mfusion
of norepinephrine, 2 mg of active base or phenylephrine
40 mg /L of glucose salne solution Doses of norepimeph
rine up to 100 pg /mimute may be required to mamntan a good
pressure level postoperatively

Adrenal Response to Stress before Operation, durnng
Anesthesia and during Surgery One response of the body to
stress 15 stimulation of the adrenal glands to secrete various
corticosterords A primary value of the adrenocortical hor
mones 1s mobihzation of energy for cellular work Since sur
gical procedures may involve considerable stress Robert w
Virtue and Mary Lowse Helmrich® (Umiv of Colorado)
tried to evaluate the various factors mvolved durmg opera
tion Free plasma dihydroxycorticosteroids were determined
before and during anesthesia and during and after surgerv
asa measure of body response to stress

Values obtamed 1 and 2 days before surgery were not sig

(6) Proc Ro  Soc Med 49 492494 July 1956
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nificantly different from those ummedintelv before Blood
sterord levels were not elevated during an hour of cyclopro
pane 1nesthesia, nor dunng an hour of nitrous oxide
thiopental However, 11 of 27 patients recenving ether for an
hour showed elevation of blood corticosterord level Blood
steroid levels rose during surgery in direct relation to the
intensity of the procedure They continued to rise for several
hours the highest level wAs reiched some time after the end
of surgery

Anesthesia and Surgery in Adrenocortical Insufficiency
are discussed by John \W Dundee” (Univ of Liverpool)
Adrenal msufficiency may be due to primary or secondary
hy poadrenocorticism or to surgical removal of adrenal tissue
Adequate substitution theripy with cortisone and similar
drugs makes patients with Addison’s disease amenable to
anesthesin and major surgery though morphine should not be
used and thiopentone only with caution Patients with
the Waterhouse I'niderichsen syndrome require the sime
manigement

Secondary hypoadrenocorticism occurs 1n any condition
m which there 15 hypofunction of the anterior pituitary
gland deprivmg the cortex of its normal stimulus of adreno
corticotropin - Adrenal crises have been described in hypo
Pituitansm Prolonged comn 1s hable to occur, ushered 1n by
masked hy potension and salt depletion, hy pogly cemic attacks
are common, and hypothermia may also occur, prolonging
the coma Patients with prtuitary hy pofunction who have not
been prepared by specific hormone therapy are as hable to
collapse with the stress of surgery and anesthesia as patients
with primary adrenocortical hypofunction

Adrenocortical msufficiency may occur i patients with
prtuttary tumors Some degree of endocrine dysfunction 1s
Probably present in nearly all patients with a cramopharyn
gloma though it 1s less likely to be apparent in children
Snce the operatne procedure may 1n 1itself compromise p1
tuitary function where this 1s not already too depressed
Preoperative administration of cortisone or ACTH has been
suggested as a routine procedure even 1n surgery in the
Parasellar region as a prophylactic agamst the complica
tions of operative trauma to the hypothalamus or pituttary
—

) Bat J Anaesth 29 166180 Aprl 1957
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gland Adrenocortical msufficiency may also be mduced d
rectly by cortisone and similar drugs or indirectly by ACTH

Patients with adrenocortical insufficiency receive 100 150
mg cortisone daily for 2 days before operation and the same
dose mtramuscularly 1 hour before induction of anesthesia
Postoperatively, 25 50 mg 1s given parenterally every 46
hours, the frequency of administration being gradually de
creased over 7-10 days until a satisfactory maintenance dose
1s obtained if necessary

A growing accumulation of clinical data suggests that n
many patients, appearance of intractable hypotension—not
accounted for by blood loss posture etc —during anesthesta
and surgery may be a mamfestation of failure of the adrenal
cortex

Oxygen Consumption and Mechanical Efficiency of Hy-
pothermuc Heart were studied by Kurt R Reissmann and
Robert L. Van Citters® (Unn of Kansas) Cardiac oxygen
consumption 1 camne heart lung preparations was com
pared at 37 C and 27 C 1n relation to equal cardiac work/
umit of time/beat In umit time, the hypothermic heart used
less oxygen than the normothermic heart at equal work per
formance and the absolute difference 1n oxygen consump
tion remained nearly constant over a wide range of work
loads A pronounced positiy e correlation between mechamcal
efficiency and increasing output loads of the hypothermic
heart was found and explained the relative high cardiac oxy
gen demands i the intact hypothermic animal At equal
work/beat the hypothermic heart used shghtly less oxy
gen/beat than the normothermic despite its greater dias
tolic volume The lower oxygen consumption of the hypo
thermic heart was attributed to slower rate and depressed
resting cardiac metabolism The greater eficiency of the
slow heart implies that a greater stroke volume 1s discharged
more effictently The positive correlation between efficiency
and output load at a constant heart rate 1s another mamfes
tation of this

Effects of Hypothermia on Physiology of the Nervous
System. “ince the mtroduction of hypothermia as a surgical
adjunct  has become increasingly apparent that much of

(8) J %o Physol 9427430 November 1956
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the utility of this technic depends on its effects on the physi-
ology of the nervous system. Hypothermia is being cur-
rently used to produce generalized reduction in body metab-
olism which permits interruption of the circulation to vital
centers for longer periods than can be tolerated at normo-
thermic levels. Thus, arterial supply to the brain may be
occluded as long as 20 minutes at 68 F. and flow to the spinal
cord for 90-180 minutes at 73.4-78.8 F. without risk of pro-
ducing neurologic deficit. Intricate cardiovascular and neuro-
logic surgery can be accomplished which before was ex-
tremely hazardous or impossible. It has been assumed that
total body and cerebral oxygen consumption parallel each
other during hypothermia, but direct measurements of cere-
brat functions have not been made. Hubert L. Rosomoff®
(Columbia Univ.) reviewed results of a series of experi-
ments to evaluate the effects of temperature reduction on
the nervous system and correlated these findings with in-
formation available from the literature.

During hypothermia there is a decrease in cerebral blood
flow, corresponding decline in cerebral metabolism, com-
pensated hypotension, decrease in brain volume, diminution
of intracranial pressure and depression of electric and reflex
activity. The influence of temperature on the nervous system
is remarkably consistent. All functions studied to date have
shown 2 progressive depression of activity with lowering of
temperature, affording advantages which could be impor-
tant in investigation and treatment of abnormal states of
the nervous system. Reports have begun to appear which in-
dicate that hypothermia is of value in the therapeutic ap-
proach to certain neuropathologic processes, particularly
those involving vascular components of the brain,

Anesthetic Explosions are discussed by C. S. Jones! (Univ.
of Cape Town). They occur about once in every 7,500,000
anesthetics. However, risk of death from the anesthetic itself
1s greater than 1in 2,000,

Anesthetic explosions almost invariably are due to neglect
?f elementary precautions. This neglect is usually due to
ignorance and sloth. An explosion usually results from a
rapid chemical reaction which liberates large volumes of gas

(9) Surgery 40-328 336, August, 1956
(1) South African M § 30 861 864, Sept 8, 1956
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urements of preoperatise patients, predictions made by clin-
ical psychologists using psychologic measures to forecast
surgical stability, “criterion” variables of physiologic meas-
urements during surgery, and clintcal evaluations made by
anesthesiologists using these measures Thus 1t was possible
to search for relations between any of the factors considered
pertinent

After a sample of psy chologic vanables and tests to meas-
ure them were selected, 25 patients were examined preoper-
atinely Cluncal psychologists attempted to predict the pa-
tients’ stability of surgical response by using only the
psychologtc test protocols Patients were given extra chn-
1cal tests to assure normal phy sical status, and their surgical
and ancsthesiologic management was standardized Com-
parable types of surgery were performed on the patients
Physiologic measures taken duning surgery were evaluated
by anesthesiologists who determined stability of surgical re-
sponse These studies demonstrated the possibility of finding
a relation betw een psychologre factors and patient response
to surgery under anesthesia

Rorschach reaction time, deformed responses on the Ror-
schach, and cold pressor test results show ed promuse for con-
tinued 1nvestigation of specific factors which may help pre-
dict unstable response during surgery Climical psychologists
ustng various psy chologic test protocols could predict, some-
what 1n excess of chance, not only the physiologic surgical
stability but the evaluations of anesthesiologists of patients’
chimcal stability There was objectiv e confirmation of the im-
portance of changes in systolic blood pressure as a major
ndex used by anesthestologists

Role of Hypnosis i Anesthesiology 1s discussed by Milton
] Marmer® (Unnv of Califorma, Los Angeles) Hypnosis
has much to offer the anesthesiologist It mimimizes fear and
apprehension and 1s a valuable adjunct to measures com-
monly used 1n sedation before and after operation It can be
attempted when chemical anesthetics are contramdicated
Posthypnotic suggestion has proved of great value postop-
eratively, in reducing or elimnating nauser, \omrting and
Pain Hypnosis 1s a successful auxiliary measure for mnducing
—

() JAMA 162 441443 Sept 29 1956
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anesthesia and can effect anesthesia alone. Patients vary in
susceptibility to hypnosis, and a deép hypnotic level cannot
be reached in all. Ideally, hypnosis should be used in com-
bination with chemical agents for anesthesia. The only dis-
advantage to hypnosis is that its effective application re-
quires considerable time, which is more than offset by its
many advantages.

The author performed thoracotomy and resection of the
lingula pulmonis with hypnosis in a woman, 25, who had
previously undergone diagnostic bronchoscopy under hyp-
nosis. The patient was hypnotized the night before and again
at 10 a.m. on the day of operation. Medication before and
during the operation included 100 mg. pentobarbital and 50
mg. diphenhydramine hydrochloride by mouth, 100 mg. me-
peridine hydrochloride and 0.40 mg. scopolamine hypod?r—
mically, 50 mg. thiamylal sodium intravenously to stop in-
voluntary swallowing, 25 cc. of 1% solution of procaine
hydrochloride infiltrated into the skin before the incision
and a total of 100 mg. succinylcholine administered as 0.1%
solution by intravenous drip during 45 minutes to control
respiration,

» [Many still regard hypnosts in the same light as did the critics of Mes-
mer and the fanatics of the days of Salem witcheraft. Evidence continucs
to accumulate, nevertheless, to indi that the fund | principles
associated with its use are beneficial —Ed ] "

Anesthesia for Cardiac Surgery 1949-56. Jack Mo_yers
(State Univ. of Towa) reports results of a 7}4-year expertence
with anesthesia in cardiac surgery (Fig. 123). Of 533 patients
who had surgery, 58% were under age 20 The primary anes-
thetic agent in patients under age 10 usually was ether; for
those over 10, 1t was usually nitrous oxide. Mortality rates
for individual operative procedures were comparable to thf_)Se
usually reported. Although lack of improvement in mortality
rate might seem to reflect lack of progress, improvements
may have been nullified by ever-expanding and more coura-
geous applications of surgery. Experiences derived .fro_m
anesthesia for cardiac surgery improve the anesthetist 1n
other areas of surgery, and by communication he can share
these experiences with colleagues, residents and students.
There are problems peculiar to this field of anesthesia in pre=
TT@ 7. Towa M. Soc 47 192-196, April, 1957.
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Operative evaluation, selection of anesthetic agents, conduct
of anesthesia (including use of hypothermia and the pump
Oxygenator) and postoperative care. These concepts do not
demand of the anesthetist new basic concepts but merely an
ppropriate application of principles which have been prac-
ticed for some time,

Maternal Deaths from Obstetric Anesthesia and Analge-
sfa: Can They Be Eliminated? Charles S. Stevenson, Harold
A. Ott, Palmer E. Sutton and Mary Lou Byrd® (Detroit)
found that anesthesia is the fifth most common cause of ma-
t_el'ﬂl_death in Michigan. Spinal anesthesia was responsible

() Obst. & Gynec 5 88 98, July, 1956
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anesthesia and can effect anesthesia alone Patients vary m
susceptibslity to hypnosis and a deep hypnotic level cannot
be reached 1 all Ideally, hypnosis should be used in com
bination with chemical agents for anesthesta The only dis
advantage to hypnosis 1s that its effective application re
quires considerable time, which 1s more than offset by 1ts
many advantages

The author performed thoracotomy and resection of the
hingula pulmoms with hypnosis 1n a woman 25 who had
previously undergone diagnostic bronchoscopy under hyp
nosis The patient was hypnotized the might before and agamn
at 10 am on the day of operation Medication before and
during the operation ncluded 100 mg pentobarbital and 50
mg diphenhydramine hydrochloride by mouth 100 mg me
peridine hydrochloride and 040 mg scopolamine hypoder
mucally, 50 mg thiamylal sodium mtravenously to stop m
voluntary swallowing, 25 cc of 1% solution of procame
hydrochlonide infiltrated mto the skin before the mcision
and a total of 100 mg succinylcholine administered s 01%
solution by ntravenous drip durmg 45 munutes to control
respiration
> [Many still regard hypnosts 1n the same light as did the critics of Mes
mer and the fanatics of the days of Salem witchcraft Evidence continues
to accumulate nevertheless to ind that the fund tal principles
associated with its use are beneficral —Ed ] 1

Anesthesta for Cardiac Surgery 1949 56 Jach Moyers
(State Univ of Towa) reports results of a 714 year experience
with anesthesia 1n cardiac surgery (Fig 123) Of 533 patients
who had surgery 58% were under age 20 The primary anes
thetic agent 1 patients under age 10 usually was ether for
those over 10 1t was usually nitrous oxide Mortality rates
for indwvidual operative procedures were comparable to those
usually reported Although lack of improvement mortality
rate might seem to reflect lack of progress improvements
may have been nullified by ever expanding and more coura
geous applications of surgery Experiences derived from
anesthesia for cardiac surgery improve the anesthetist in
other areas of surgery and by communication he can share
these experiences with colleagues, residents and students
There are problems peculiar to this field of anesthesia 1 pre

() 7 Towa M Soc 47 192196 Aprl 1957
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operatiy e evaluation, selection of anesthetic agents, conduct
of anesthesia (ncluding use of hypotherma and the pump
oxygenator) and postoperative care These concepts do not
demand of the anesthetist new basic concepts but merely an
ppropriate application of principles which have been prac-
ficed for some time,

 Maternal Deaths from Obstetric Anesthesia and Analge-
%1a: Can They Be Eliminated? Charles S Stevenson, Harold
A Ott, Palmer E Sutton and Mary Lou Byrd® (Detroit)
found that anesthesa 1s the fifth most common cause of ma-
t'""&ea.th m Michigan. Spinal anesthesia was responsible

%) Obst & Gynec 8 8898, July 1956
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TABLE 1 —TvrE oF ANESTHESIA AND DEGREE OF RESPONSIBILITY
FOR MATERNAL Deatn
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. . o . .-
. . e .o
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TABLE 2-—ANESTHESIA AND ANESTHETIST
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Acardental over
dosage with
epioephrine 1
Inhalation
Open drop ether 3
Nitrous oxide-—
oxygen-cther 2 2
MNitrous oxide—
1

oxygen
Cyclopropane—m
trous oxade—
oxygen
Cyclopropane
ether

Totat 34 Z 5 7 Z 1

for 60% and inhalation anesthesia for 23% of 34Fmatemal
anesthesia deaths 1w Michigan m 1950 through 1953 (Table
1) Excessive dosage, improper technic and use when contra
indicated were the main lethal factors i the 20 deaths from
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spial anesthesa Anoxia, aspiration of vomitus and cardiac
arrest were the fatal factors in the 8 deaths from nhalation
anesthesin.

The heart of the problem s demonstrated in Table 2, w hich
shows that the skill of the person giving the anesthesia (1 e,
the technic) i« far more important than either the agent or
the method used Pudendal nerve block anesthesia 1s ade-
quate for nearly all vaginal dciiveries and, according to pub
hished reports, 15 the safest form for both mother and infant
This is true provided heavy analgesic dosage during labor 1s
not used For cesarcan section, local nfiltration 1s the safest
form of anesthesia

Anesthesia for Emergency Surgery 1s discussed by J R
Gordon, D S P. Weatherhead and F H Van Bergen® (Jin-
neapolis). Treatment of the obstructed arrnvay 1s of immedi-
ate importance All mucus and blood must be aspirated from
the air passages and sobid foreign matter removed. The con-
tinmty of the airway may be temporanily mamtamned by
holding patient's 1aw and tongue well fornard and, 1f neces-
sary, by mserting an oropharyngeal airway In the uncon-
stious patient, the best method to effect and maintain a con-
tinuously patent air passage 1s by endotracheal mtubation
with a cuffed Magll tube Inflation of the cuff prevents fur-
ther aspiration of foreign substances mto the tracheobron-
chal tree

If the protective laryngeal reflexes are still present, they
must be obtunded by translaryngeal anesthetization of the
laryngotracheal mucosa A 20-gauge needle 1s serted
through the cricothyroid membrane mto the lumen of the
larynx and 2 cc of 5% solution of Cyclamne® 1s rapidly 1n-
Jected In addition, the mouth and pharynx may be sprayed
with a nebulizer to abtasm topical anesthesia above the glot-
tis Intubation then 1s readily accomplished

When tracheatomy 1s necessary, a cuffed, hink-proof tra-
cheotomy tube 15 preferable to the standard silver tube, espe-
¢aally 1f anesthesia must be given subsequently The tracheo-
bronchial tree may be thoroughly suctioned by utilizang the
Curvature of a specially designed long catheter to aspirate

SEIeﬂtﬂy both main stem bronchi

(6) Minnesota Med 39 803811 December 1956
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In addition to a patent, protected airway, 1t may be neces-
sary to initiate or compensate ventilation Respiratory pa
ralysis may follow head or neck mjuries, and respiratory im
parrment may result from insults such as pneumothorax
blast mjuries and ruptured diaphragm A normal mmnute
volume can best be secured by application of ntermuttent

,::_‘.L_’ﬂ

ts jaw
Fig 124 (top left) —Mouth to mask respiration Operator supports pabient
with fingers of left hand and inflates lungs by blowng mto mask If patient s tongue
obstructs air flow oral airway 1s inserted
1g 125 (top right) —Mouth to tube breathmg Operatar blows through an en

dotracheal tube at rate of about 15 times/minute Hows type bag

Fig 176 (bottom left) —Kreiselman hand bellows resp rator As bel ows g’ag (o
1s elevated by hand strap room air 15 sucked m through valve at £ veen mash
campl;'cssmg bag arr 1s del vered to patients lungs A second valve betw
and_bag permuts expired air to esca:

Fig 127 (botmmhnght)—Conng:tmz elbow 1s used to facihitate dramage from
respiratory tract with patient on Iis stde

IJ(Cmmesy of Gordon J R et al Alnnesota Med 39 803811 December 1956)
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positive pressure breathing, although i emergencies sim-
pler methods, such as mouth-to-mouth breathing, may be
hifesaving (Figs. 124-127)

In shock, the circulatory blood volume 1s restored by n-
travenous infusion through a 15-gauge needle While wart-
g for whole blood for transfusion, plasma or dextran may
be used. Other therapeutic measures mclude Trendelenburg
position with clevation of the legs, oxygen administration
and mtravenous injection of vasopressors

The hypertensive response to injury usually subsides after
induction of general or spinal anesthesia  Autonomuc block-
ingagentsarealso effective.

Poor stress responses may be seen 1n the aged and debihi-
tated, patients who have been under mental stress and tension
for long periods and patients who have receined ACTH or
cortisone therapy during the preceding year Such persons
show mmimal or no homeostatic response to iliness or injury
and a gradual deterioration in blood pressure, pulse and res-
piration. They respond poorly to the usual resuscitative
measures, Treatment of choice 1s 100-200 mg hy drocortisone

Local infiltration and regional nerve block are the safest
anesthetic techmcs in the severely 1l A patient in shock
should not be given a spinal anesthetic Paralysis of the
sympathetic fibers maintaining vasometor tone results m
precipitous falls in blood pressure

Recent reports indicate that use of ether may be hazardous
in the seriously 11l patient Cyclopropane 1s especially useful
In the urgent surgical patient because of the absence of dele-
terious metaboljc upset and the mimmal alteration of periph-
eral circafatory dynamics with better mamtenance of com-
Pensating cardiovascular responses mn shock Deep anes-
thetic planes with cyclopropane, howeer, are as harmful to
the shock patient as with Pentothal® or diethyl ether

Nitrous oxide, which has low anesthetic potency, can be
effectively combined with other agents, such as m nitrous
oxide-ovy gen, intravenous barbrturate and muscle relaxant
technics

Some Reasons for High Mortality in Pediatric Anesthesia
are presented by Robert M Smuth? (Harvard Med School)
One cause of death 15 the common practice of anesthetizing

—_—
) New York J Med 56 2212 2216, July 15, 1956
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Often this is not cnough, however, Measurement of blood
loss is definitely helpful sn determimng replacement needs.
Several technies have been suggested for management of
patients with full stomachs \Washing out the stomach is fa-
vored by <ome, but scems unreliable because the large chunks
of food often are retamed. The safest method is to examme
and premedicate the child, then erther maintain the gag reflex
by use of nitrous oxide or local anesthesia or induce general
anesthesia and protect the trachea by passing an endotra-
cheal tube, keeping 1t 1 place until the child is fully awake,
1s opening his eyes and 1s ready to cry or speak. The endo-
tracheal tube maintans a free arrway despite copious vomit-
ing. All vomitus can be safely cleared away before extubation.
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232, —rescetion of, 228, nortic,
thoricontxlonunal, reccction and
homogrit replacement in, 241, of
commion cxrotrd artery, excision
and primary anastomosts i, 250,
pophiteal, behavior ind manage-
ment of, 271, of pulmonary ar-
tery, 131, ventricular, experimen-
tal resection for, 209

Angmna pectonis* reeection 1, fol-
low up, 214

Antibiotics  support of colon anas-
tomoses, 413, 1n surgery, 55

Antigrassty suit (G-suit) o sur-
gery for control of blood pres-
sure, 14

Antilustammmes+ locatly applied 1n-
hintory effect on hastamune mn
duced cumne aad gastric seerc
tion 367

Antroduodenectomy  and x irradi-
gggn for chironic duodenal ulcer

Anuria treatment with cotl hadney
(disposable unit),

Aorta’ anenrysms, 236, —abdom
mal, symposium on, 235, —dis
secting, surgical mnagement of,
232, —dissecting (thoracic), cure
by total exeision, 232, —thoracic
Tesection 228, —thoracoabdom:
nal, resechion and homograft re
placement 1n 241, —treated by
resection 237, coarctation of
222, —n eluldren, surgical treat
ment 224, —long-term study aft-
¢r resectton and end to-end anas
tomosts, 225, —necrotizing pan-
arteritis after repair of, 226, —
Surgery in 100 cases, 226, homo
‘graﬁs, structural aherahon‘s after
ransol

, i
arteriosclerotic, unusual location
of 246, replacements, use of syn-
thetic prostheses, 268, stenosts,
bercutaneous  left  ventricular

A purcture n assessment of, 164
ortic arch  thrombotic oblitera
tion of branches of, 247, thrombic
occlusion treated surgically, 249
Ortography  complications  of,

0, 1n diagnosis of aneurysms of
abdominal aorta, 222, translum-
bar, aortic dissection as complt

341
cation of, 221

Apnea  physiologic changes i con-
scious persons during, 480

Appendicitis  acute, n infancy and
cluldhood, 412

Appendix  caranoid tumors of, 77,

\rfonad® for control of hyperten-
ston 1 surgery for acute dissect-
ng aortic aneurysms,

\rtertes acute injuries, treatment
of, 257, carotid, common, aneu-
rysm of, treated by exasion and
primary anastomosis, 250, —ste-
nosed internal reconstruction for
reltef of neurologic signs and
symptoms 248, ceronary, direct
suture anastomosis (i dogs),
218 —disease, surgical manage
ment of 210, —occlusion failure
of cardiopericardiopexy to pro-
tect (pigs) agamnst, 213, —sur-
gical treatment of occluston of,
216 embolism treatment, 263,
heparunzation in surgery on 234,
msufliciency, restoration of blood
flow n 258, mammary, left n-
ternal arteriocardiopexy mn coro-
nary msufficiency (dogs), 212, —
implantatton  1n myocardium
(dogs) tistopathologic evalua
tion, 213 obliterative disease,
surgery m 275 occluston,
blood flow 1n foot and calf before
and after homografting, 280, pe-
ripheral autologous venous grafts
m 265, popliteal, operative treat-
ment of sudden occlusion of, 264,
pulmonary fistulas and aneu-
rysms of, 131, superior mesen-
teric and celiac axis hgation for
aneurysm of abdormnal aorta,
329, wounds of, emergency man
agement, 255

Arteriocardiopexy  left
mammary, In coronary
ficiency (d'_ogsg,Z‘lz

mternal
nsuf-

¢ ~= ~f para-

treat
ment oL, £/5 1L
Ascorbic acd
wound healing 58
Atresia pulmonary, Blalock-Taus

deficiency and



542 INDEX

sig anastomosis for, results, 178
B

Ballistocardiogram. 1n evaluation
of anesthetic and surgical rsk,
494

Bile ducts common, exploration m
acute cholecystitis 317, —prt
mary closure after exploration,
evaluation, 318, extrahepatic,
cancer of management, 322; and
gallbladder after trauma, visual-
zation of 313

Billroth operation for peptic ulcer,
384 ff, 388

Biopsy of breast, followed by de-
layed radical mastectomy, 109,
supraclavicular deep lymph node,
at intrathoracic lestons, value of,
122

Blalock Taussig operation for pul-
monary stenosts or atresia, re
sults, 178

Blood  clotting mechamsm and
hemorrhage 1n surgical patients,
32, coagulation changes (m
dogs) during hypotherrua and
cardiac surgery, 32, flow, 1n acute
arterial msufficiency, restoration
of, 258, —m foot and calf before
and after arterial grafting, 280,
—peripheral, and volume studies
in dumping syndrome, 393, oxy-
genation of 1n cardiac surgery,
techmues 182 ff | peripheral, effect
of anesthesia and hyperventilation
on 472, red cells, disappearance
after burns, 43 volumes 1n anes
thesia 488

Blood transfusion (see Transfu-
stons

Blood vessels (see also Artertes
and Vems) large, emergency
treatment of wounds of, 255, le-
sions surgical treatment of 252

Bram damage after induced hypo
tenston 495

Breast cancer adrenalectomy for
advanced cases 116 f, —biopsy
followed by delayed radical mas-
tectomy 109 —concepts of treat
ment, 110 —hypophysectomy for
advanced cases 117 f , —and m-
traductal papilloma 106, —local

mastectomy vs radical operation

12, —nontreatment factors af
fecting prognosis, 107, —opera
ble, treatment of, 108, —para
sternal dissection 1n radical mas
tectomies 114, -——sex hormone
treatment m advanced cases 119,
—superradical operation for, 114
—treatment 107, 113, cystic dis
ease of, management, 103

Bronchoscopy changes 1n oxygen
saturation during 487

Bronchus  cancer, lymphatic and
vascular spread of 148, —radio
therapy for, 154 f, fistulas of
after lung resection, 128 trau
matic rupture of, 125

Buerger’s disease (see Thromboan
g10s15)

Burns disappearance of red cells
after, 43, flash, and contact, com
parison, 41, —laboratory studies
on man with nfra red and white
light sources, 40, infection after
50, influence on serum protem
turnover, 43, mortality, 44, treat
ment of, 46 ff

C

Cancer (see also specific sites and
types) curabihty, assessment of
66, frequency m whites ax;d I\lfs

roes, 61, metastasizing, -
greaséd histamine and 5 HT m
blood and urme m 78 mortality
m Japan, England Wales and
Canada, 61, mitrogen mustar
and ThioTEPA m prophylactic
treatment of, 71, seeding of oper-
ative wounds as cause of surgical
treatment fatlure 70, sponcanef
ous regression of, 66, status o
surgery in treatment of, 68,6;:1
twins, mherited disposition, N
untreated and treated survival 1,

66

Carbon dioxide balance approadll
to energy utilization m surgical
patient, 26, incomplete absorption
durmg surgery and pulmonary
ventilation requirements 4

Carcinoid cardiovascular syndrome
relation of serotonn to, 80

Cardopericardiopexy ~ failure  to
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Jrotect apunst acute coronary
occluvon (an pgs), 2
Cardiosprsm and mey 1esophagus,
patterns n, 340, trentment M6
Cesarean section  under  spinal
:nt;slhcm, fypotension  during
9

Chest  funnel, operative treatment,
121, open and closed, eardiore-
sprratory  dynames of controlled
resprration in, 481

Cluldren acute appendicitis in 412,
with coarctation of aorth surpical
l;,rl?lmml of, 224; gnlistones 1,

Chloroform
fery, 508
Chiorpromazine as adjunct to pre
medication, 463, for chrome pam
465, and hypothermt n expen
mental traumatie <hock, 33, with
smnal, epidurl and celac plexus
-!‘:é?‘ck, severe hypotension from

m open thoracic sur-

Cholecystectomy  diagnosts of gall
bladder cancer fter, 321

Cholecystitis  climeal study, 316,
common duct exploration i, 317

go‘lcc‘)sgos‘lo‘m) review, 318

T pan

creatitis secondary to, 328

Cholografin® nteayenous, for vis
uahzation of gallbladder and bile
ducts after trauma, 313

Cigarets and environmental causes
of fung cancer, 144

Cireulation  effect of cyclopropane
anesthesta on, 492, extracorpo-
real, 1n open heart surgery, 182 ff

Claudication, intermuttent  Jumbar
sympathectomy 1n, value of, 452,
tests and treatment for, 449

Colect, y  with 1 ile-
ostomy in diffuse ulcerative coli-
tts, 425, subtotal and ileoproc-
tostomy for chronic ulcerative co
Iitis, 423
ofitis, ulcerative cancer, perfora-
ation and massive bleeding as
complications of, 428, chromc,
subtotaf colectomy and 1leoproc-
tostomy 1n, 423, diffuse, colec-
tomy with simultaneous 1leosto
my 1n, 425, results of surgery in,
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422, subtotal colectomy for, fate
of reet1l segment, 423

Colon  anastomoses antibiotic sup
port of, 413, cancer, surgical
treatment for, 435, divertscula of,
1n massive melena, sigmificance of,
429 diterticulitis, and cancer,
434, ~—surgical technie for, 433;
—treatment, changing  concepts
of 432, polyposis of, surgery for,
436 f, resection, for Hirsch-
sprung s disease 416 ff , trans-
plant 1n lye stricture of esopha-

gus 339
Coma and tracheostomy, 13
Commussurotomy, mitral* 415-7

year follow-up, 207, postopera-
tne syndrome, 208, in younger
1ge group, 203
Cortisone treatment as factor in
surgical comphications, 19
Crafoord s operation m coarcta-~
ton of aorta, 226

Curare potasstum depletion and
central action of, 509
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Cysts  of breast, management, 103,
of Iner treatment, 297 f, psen-
dopancreatic, diagnosts and treat-
ment, 333

D

Decortication  of Iung, evaluation
of, 1

Diabetes melltus _ control i sur-
gical patents, 523, transmetatar-
sal amputation m, evaluation, 456

Dialysis with coil adney (dispos-
able unit}, 21 .

Diaphragm tumors of, 125

Dicumarol® use in vascular heal-

mg 254

Dihydrohy droxycodeinone for
postpartum pain, 465

Dunverticula  of colon, mm massive

melena, 429, duodenal and jeju
nal, diagnosts and treatment, 409
Dnverticulitis  of colon, 430 ff , —
and cancer, 434, —surgical tech-
nic for, 433, —treatment, chang-
g concepts of, 432, recurrent,



544

radical resection of large bowel
for, 434

Dumping syndrome
resection, 389

after gastric

INDEX

hgation by transabdomunal route,
31;5, —portacaval shunts for, 309,
Ether and cyclopropane, effect on
oxygen cConsumption 1in unpre

Duodenum (see also Ulcer, peptic)
cancer, primary, radiologic diag-
nosts of, 406, occlusion of, con-
gental diaphragmatie, 402

Electrolytes (see Flind and electro-
Iytes)

Embolism air, emergency treat-
ment of, 163, arterial, peripheral,
review of, 261, ~retrograde flush
procedure 1n, 260, —treatment of,
263, fat, and trauma, 24 §

Emphysema pulmonary, surgical
excision of buflae in, 129

Endarterectomy 1n occlusive coro
nary disease (experimental), 216

Endotracheal cuff use of, 501

Enzymes for infected wounds and
chromc sinus tracts, 53, for sur-
face debridement of wounds, 54

Epmephrine plasma concentration
m anesthesia, trauma and sur-

gery, 18

Erythrocytes agenesis of, and be-
nign thymoma, 123

Esophagitis  factors in treatment,

346, and short esophageal hernta,
Finney pyloroplasty for, 352
Esophagus achalasia of, surgery
for, 342 ff , bemgn lesions of,
treatment, 346, cancer, euology
and histogenesis, 357, —of mid-
die third, radical operation for,
360, —review of cases, 358, —
of superior mediastinal and cer-
vical segments, anterior approach
to 361, —treatment, 359, dila-
tations, advanced idiopathic, sur-
gery of, 345, hatal hernia (see
Herna atal), lye stricture of,
treated by mediastinal colon
transplant without resection 339,
perforations, management of, 336,
rupture treatment for, 356, ter~
munal, physiologic operation for
ulceration and stricture of, 354,
vances bleeding and associated
“hepatic coma * 304, —emergen-
cy portacaval shumt for, 311, —

d patient, 501, dethyl,
effect on cardiac cycle, 494, vs
thiopental-succinylcholine m tho
racic surgery, 506

Extremuties (sec afso Feet, Hands
and Legs) congenital arteriove-
nous fistulas n, 273

F

Fascra  abnormal
band of, 120

Fat embolism, and trauma, 24 f,
emulsion, nfrgvenous, reactions
to, 27, ~—n surgical patients, 27,
fecal, and nitrogen excretion after
subtotal gastrectomy, 388

Feet {frozen, procamne mfiltration
for, 45

Fibnllation ventricular, prevention
m experimental hypothermia, I

Fistulas  aorticoatrial, with ancu-
rysms of aortic simuses, surgery

conoen

sntrathoracic

gestive tract after gastric sur
gery, 394

Flwd and electrolytes excretion M
hypothermia, 34, m nfants and
children after surgery, 38, me-
tabolism during and after surgery,
endocrine role 1n, 36, 1 postop-
erative patient, 35, therapy i
surgery of infants and children

39
Fluothane®  cardiovascular  re-
sponse to 499, characterstics of,
Frostbite  physiopathology and
sympathetic therapy for, 454
G

Galibladder acalcufous, evaluation,
315, and nle ducts after trauma,
visualization of, 313, cancer, dr
agnosed after cholecystectomy,

321
Gallstones 1 children, 314
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Gangrene  artersosclerotie, below-
knee amputation in, 456

Gastrectomy Billroth | and 11, for
peptic ulcer, 388 ff, 388, by ex
clusion for duodenal ulcer, IR0
for gastnic cancer, follow-up 399,
madence mn alcoholhies, 376, phys-
ologic changes resulting from
carbohydrate, protemnn and fat
meals after, relation Llo d"xmpmg

545
synthetic prosthests, comparison,
68, artersal  (homografts),
frecze dried  and  alcohol pre-
served, for replacement of small
arteries 267, —major, results of
245, —of occluded mamn artery of
leg, blood flow before and after,
280, —for peripheral arterioscle
rotic occlusion, 276, -—structural
alterations after 1-114 years, 266,

syndrome, 389, , and
blood replacement for massnely
bleeding peptic uleer, 369, —ef
fects on_gastric yuice secretion
(i dogs), 365, —;cc:ll fat and ns
trogen excretion after, 388 —
motility n gastric renmant after
387, —“reversed,” for peptic ul
cer, 382, —and sagotomy with
gastroenterostomy, comparison of
dumping syndrome after, 390 —
vs vagotomy with gastroenteros
tomy for duodenal ulcer, 379
temporary, as substitute for na
sogastric suction, 407, tofal, eval
uation of methods, 401, —smpor
tance of gastric mucosal patch in
contiunty with alimentary canal
400, tubular and segmental, phys
tologic effects on gastric acid pro
duction, 367, for ulcer in North
Africa, complications after, 394

Gastric jince _effect of resection on
secretion of (in dogs), 365, his
tamine induced (n dogs), and 1n
hubitory effect of locally apphied
antihistamines on, 367, secretion,
physiologic effects of gastrecto
my on, 367

Gastritys hypertrophic, 364

Gastroentcrostomy with yagotomy
Vs partial gastrectomy for duo
denal ulcer, 379

Gastromntestinal tract upper, effect
gglloml anesthetics on motility of,

venous, n peripheral
arterial system, 265, flexible aor-
tic  Wifurcation, of chemically
treated Nylon, 269, skin (hemo
grafts), rejection of, 23 f, ten
don, for injured fingers and
thumb 456

Granuloma  postintubation laryn
geal development of, 504

H

Hands flexor tendon imjunies of
fingers and thumb, tendon grafts
for 457 frozem, procame nfil-
tration for 454

Hashimoto s disease 901

Headache with ocular and auditory
difficulties after spinal anesthesia,

1
Heart (see also Fibnllation, M-
tral stenosis)  anesthesia for
surgery of, 532, aneurysms of
aortic swmuses with aorticoatrial
fistula, surgery for, 203, aortic
2alze, experimental 198, —pros
thesis, techme for insertion, 199,
arrest during work, penkmfe tho
racotomy in 162, —treatment of
159 i, catheterization of left
side, technie, 168, congemital mal-
formations, 188, cycle and diethy!
ether anesthesia, 494, dye dilu
tion curves for focalization of left
to right shunts and detection of
valvalar msufficiency, 167, hypo
thermaa for strgery on, with ace
Ichol arrest, 172, —preven-

Gouter  Iymphadenotd, d 10
and biochemical aspects, 90, nod
ular, diagnosis and treatment, 87

» substernal, diagnosis and
treatment, 89
Tafts aortic homograjts, substi
tution and bypass 1n superior ve-
7a caval obstruction, 250, —and

tion of ventnicular fibrillation,
169, —techntes, 169, hypothermic
(dog), oxygen consumption and
mechameal effictency of, 528,
massage, structural changes after,
162, myocardial contusion 157,
output, and related hemodynamcs,
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effect of cyclopropane anesthe-
s1a on, 491, surgery, open, aortic,
retrograde perfusion of coronary
sinus for, 195, —aortic valyulot-
omy during hypothermia, 20{, —
high atmospheric pressure as aid
to, 174, ——method of collecting
blood during extracorporeal cir-
culatson, 182, —oxygenator tech
me, 185 ff , —plastic sheet oxy-
genator for, 196, —use of arten1
ahized blood from reservoir dur-
g, 191, wventricular septal de-
feets, classsfication, 180, —sur-
gery for, 193, wounds, penetrat-~
g, treatment of, 155 {

Heart disease congemtal, causes of
death 1n surgery for,

Heller operation for megaesopha-
gus, 341

Hemangiomas in nfancy and child-
bood, treatment, 74, of liver,
treatment, 296

Hemodynamics and cardiac out-
put, effect of cyclopropane anes
thesia on, 491

Hemorrhage from esophageal var-
1ces and assoclated ‘hepatic co
ma,” 304, experimental, effect of
hypothermia on  survival, and
plasma volume changes, 34, gas
trointestinal (upper), of obscure
ong, 371, ntra abdommal, de
layed and obscure, after trauma,
289, from peptic nlcer, after op
eration or trauma, 368 —ifollow-
up, 369, m surgical patients sec~
ondary to changes imn clottng
mechamsm, 32, and thrombocyto-
penta n hemolytic blood transin
s1on reactions, 31
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Hyaluromdase and plasmun for in
fected wounds and chronie sinus,

surgery

53
5-Hydroxytryptamine (see Seroto
mn)
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Hypoparathyrotdism cultured par-
athyroid tissue transplants for,
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breast cancer, 117 {
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thesia for cesarean section, 493,
induced, cerebral damage after,
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464
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in expersmental traumatic shock,
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1 301, effect on survival
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{otomy under direct vision durmng,
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agulation changes (1n dogs) dur-
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414; carcinoid tumors of, 77 f.;
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mors of, 411
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Nerves: recurrent laryngeal, injury



548

during thyroidectomy, 98
Nervous system* effects of hypo-
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dogs), 270, chemcally treated,
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dendal nerve block in, 519

Oddis sphincter techmec of sur-
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thesta, 470, —use of tracheotomy
with, 485, effect of nalorphme
and morphme on, 461, mfluence
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pressure,

Ribs supernumerary, 120
Riedel s disease 90 ff

S
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Soda lime absorption efficiency of,
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Stomach cancer of, embryologic
and anatomic approach to treat-
ment, 396, —lymphatic spread,
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subacute, chinical study, 90
Thyrotoxicosis management, 85
Trachea reconstruction (1n dogs),

man

6
Tracheostomy and unconscious b
tient, 13; use with artificial an
controlled respiration, 485
Transfusions, blood ntraperitane-
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for, 379, —and relation to stress
366, —uropepsin excretton _m
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ny and p’lrtml gastrectomy, com
parison 379 30
Vemms  occlosion massive  acute,
manas ement of 281, pophteal, It
gation i lower limb stasis syn
drome 2n6 varicose, stripping
oper~t1 n tor techmc, 286
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