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INTRODUCIION

During the past yar there has been continued Ively s
est mn many arcas of surgery with meraasmg mtensit
research activsties along both elmieal and experimental
of endeavor W hile this general trend of mmcreasing act
has been muntamed, 1t s readily apparent that a h
degree of mterest extsts tn some arcas than i others 3
over, even 1 these fidlds of more mtense activity <ome <
m emphasts may be observed s mdicatad n the Inst ©
Book, such shifting mterest and emphasts characterize
progressive moy aments m medicine

This 1s wdll reflected by the field of cardiovascular
gery, m wluch there has been an mcreasmg intensity ¢
vestigation, providing many notable advances over the
decade The artificial heart-lung apparatus s now 1
widely used for an mcrcrsing number of congemtal an
quired cardinc lesions with results that are stendily 1m)
ing More chinical expertence has provided further imp:
ments and refinements i the techmcal procedures 1
has been some shift 1 emphasis away from cardioplegic
cedures, except for specinl purposes, and toward the
bined use of hypothermia with the artificial heart-lung :
ratus Further studies are bemng directed toward some ¢
problems concerned with the various types of oxygen
mn an effort to elucidate some of the physiologic altera
associated with “open heart” surgery

Continued high nterest has also been maintamned n
surgical approach to acquired disease of the aorta and n
arteries Here agam sufficient experience has been ace:
lated to provide better evaluntion of various surgical ¢
ods and to establish certamn concepts Synthetic vas
replacements as substitutes for homografts have nov
come widely accepted The concept that atherosclerot
clusive disease may be well localized and segmental 1 «
acter, may involve major arteries other than those supp:
the lower extremities (such as those of the gastrointes
tract, _thc kidneys and the brain) and may be treated suc
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mented Accordingly, increasing interest has been devoted
toward application of these surgical methods designed to
restare normal circulation 1 a wide variety of disorders re-
sulting from occlusive disease of these major arteries Long-
term results are beginning to be reported, and while some of
these reflect a note of discouragement, this 1s contrary to our
own experience

Increasing interest may be noted m the use of venous
shunting procedures for the treatment of cirrhosis of the
Inver Information 1s gradually accumulating to aid 1n defin-
g the true value of portacaval shunt in the management of
bleeding esophageal varices, and there has been a revival of
mterest 1n the use of this procedure for the treatment of as-
cites There 1s need, however, for more experience and mn-
vestigation in regard to the latter condition before this issue
1s finally settied

Steady progress 1s also bemng made 1n the field of homo-
transplantation of hiving tissue At present, there are a num-
ber of experimental technics by which animals may be made
tolerant to the transplantation of skin or organs Some of
these, mcluding the injection of splenic cells into newborn
amimals, are discussed 1n this volume A few years ago it
appeared that these mught be applicable to the human pa-
tient, but the technics that enhance the acceptance of trans-
plants have, 1n many mstances, a deleterious effect on the
host so that maldevelopment or even death may result Asa
consequence of these untoward reactions, human studies
have been himited Thus the most practical application of
transplantation today rem+ims the transplanting of shun or
organs between identical twins An evaluation of this pro-
cedure 1s 1included 1n the report by Joseph Murray and his
associates on renal homotransplantation (p 20)

Despite the dangers of transplantation of splenic or mar
row cells some chimecal studies are bemg carried out In
France for example, several scientists who were exposed to
potentially lethal doses of irradiation were treated with
homotransplantation of bone marrow The transplanted cells
survived for only a few weeks, but 1t 15 possible that homo
transplants served to sustam the patients until therr onn
marrow systems could regenerate Also in some patients
with 1dvanced mahgnant disease large doses of total body
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irradiation are heing administered, followed by marrow
transfusions, in lieroic attempts to control an otherwise fatal
disease, As a corollary, technics developed to prepare and
preserve marrow are being used to store autologous bone
marrow before treatment with drugs or irradiation in doses
large enough to depress the patient’s bone marrow, Follow-
ing treatment, the marrow may be repopulated with the pa-
tient’s own cells with the use of marrow infusions, thus al-
Towinge the use of larger doses of antitumor agents than could
be used safely in the past. Significant advances in this fas-
cinating field will be documented in future issues of the
Yrar Book.

Once again I should like to thank Mr. William A, Keville,
Managing LEditor, for his assistance and unlimited patience
during the preparation of this volume. I should also like to
extend my grateful appreciation to Dr. George L. Jordan,
Jr.. Associate Professor of Surgery at Baylor University
College of Medicine, and to Miss Sara Meredith, Editorial
Assistant, for their untiring and thoughtful help.

Micnaer E. De Bakey



GENLRAL CONSIDERATIONS

Hypnosts in General Surgery 15 evaluated by Tlmer Hoff-
man! (Johns Hopkims Unn ) Hypnosts can play an mm-
portant role i averting or conmverting a patient’s preopera-
tive apprehension and anxrety Preoperatne hypnosis can
give many patients comfortable rest on the preoperatsve
mght Hjypnosis can relteve the discomfort and enable the
patient to meet s difficultres m a better frame of mind
By addmg posthypnotic suggestions the surgeon can pro
fong the action of his suggestions

Examination of an acute abdomen, especally with respect
to the pelvic and rectal portsons, can be performed more
easily in hypnowdal or hght-trance states Hypnoss has
been used as an anesthetic agent for a long time Hjypno
anesthesia 1s not true anesthesia, but 1s analgessn It should
not tahe the place of the technics and agents of modern
anesthesiology Hypnoanesthesia can be produced m 1 of
every 4 patients on the first trial  With further trammng
of the patient, this percentage of success can be mcreased
Hypnoanesthesia 1s mdicated m patients sensitive to local
anesthetic agents Regardless of the area of the body being
operated on this method 15 effective to the same degree

Position mamntenance during many surgical procedures
and examnations can be more uncomfortable or pamful to
the patient than the procedure itself This may be true m
any of the endoscopes Hjpnosis or relanation helps the
surgeon and the pattent Operations within the mouth, or
the buccal mucosa, pharyn~ or tongue which requre a pain-
ful constant posttion by the patient can be made easy with
the aid of hypnosis If desired, the entire operation ¢can be
carried out under suggestion and relaxation without any
anesthetic

Use of hypnosts can aid or prevent many punful or dis-
tressing postoperative situations These situations include
pan that 15 increased by apprehension delay 1» ambulation
because of fear of pain or fear of disability stimulation of
cough postoperatnely especally i abdominal and thoracic

(1) Am Surgeon 2> 163 169 March 1959
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curgery ; climination of fear and pain in rectal surgery;
climination of urinary retention sccondary to spasm and
fear of eserting intrasabdominal pressure; multiple painful
dressings, as in burn cases, infected woutds and removal
of pachs or drains; and climination of self-made fears, such
a« those concerning removal of stitches or adhesive tape.

Surgical Aspects of Fibrinolysis. According to J. Fenimore
Cooper? (Kaiser Found. Hosp,, Los Angeles), serum pro-
teolytic activity probably is essentially a homeostatic mech-
anism concerned with lysis of superfluous fibrin and other
humoral debris of protein origin. In the steady state, there
is a delicate, precise balance between proteolytic and anti-
proteolytic factors in the <crum. Under normal conditions,
the blood manifests no fibrinolytic activity. Under stress,
wuch as trauma and major surgery, considerable serum
proteolytic activity may become clinieally apparent.

Fundamentally, serum proteolytic activity results from
interaction between plasminogen, an enzyme precursor in
the blood, and a system of activators of diverse origin. A
proteolytic enzyme, plasmin, that is capable of hydrolyzing
fibrin, fibrinogen, prothrombin, antiplasmin and other serum
proteins is consequently liberated. The degree of activation
obtained may depend on the relative concentrations of ac-
tivator, plasminogen and inhibitor that are present at the
site of activation.

The development of plasminemia in surgical states is
probably as physiologically homeostatic as the process of
coagulation, but less fully understood. Actnal induction of
serum fibrinolysis in surgical states may be considered a
local or general process dependent entirely on the degree of
activation of plasminogen initially by liberated tissue acti-
vator, In addition, the intrinsic antiproteolytic titer of the
individual is of equal importance in localizing and inhibiting
exuberant fibrinolytic factors in operation. In most surgical
procedures, some fibrinolytic activity can be detected clini-
cally by suitable laboratory technics. Surgical procedures
on specific organs, such as the prostate, lung, uterus and
pancreas, can at times induce strong fibrinolytic activity
because of the unusually high tissue activator present in
these organs. Despite variation in the tissue activator pres-
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ent, the development of fibrinolytic activity 1s a well con-
trolled process m most surgical procedures

Regional Heparmization and Heparin Inactivation by
Erythrocytes Regional heparmization 1s admmstration of
heparin nto a vessel at a rate that prevents thrombosis 1n
the heparmmized vessel and 1ts ramufications without elevat-
mg clotting time of blood 1n the vascular system other than
the vessels ito which the heparnin 1s injected

Prolonged regional heparmization of a large artery with
blood flowing rapidly through it 1s often attended by gen
eral heparmmization This happens because inactnation of
heparin m the artery takes place more slowly than circula-
tion time of the blood through the extremity Nonetheless,
regional heparmmzation could be assuredly produced by neu-
tralizing the heparin given intra-artenially before it enters
the general circulation This effect was produced by Gordon
and his associates by infusing heparin into the femoral
artery and protamine into the respectne femoral vein

David A Ohlwiler and Earle B Mahoney3 (Washington
Untv ) tested the feasibility of regional heparimzation over
5 hours by using varied mnfusion rates and found that 1t can
be obtamed only transiently even with slow rates of imtra-
arterial mjection, general heparinization ultimately occurs
Erythrocytes were capable of mactivating heparm mn vitro
If they possess this capacity m vivo they may well be an
important factor i 1n vivo mactivation of heparm m addi-
tion to the serum enzy matic destruction of heparmn \Whether
this phenomenon 1s related to destruction of heparm by an
mtracellular enzyme the binding of heparin to the red blood
cells or some other action 1s unknown The clotting time of
blood from vessels mto which cannulas or needles were
placed was remarkably shortened

Surgical Management mn Hemophiha and Hemophiliord
Diseases 1s evaluated by Ivan W Brown Jr Wit W
Smith and Ralph M Howse4 (Duke Unnv ) The first prin-
ciple of treatment of hemophihia and hemophilioid states 1s
to restore and mauntan the patient s blood clotting mech-
amism 1t a satisfactory level before operation and until heal-
ing of the wound or mjury 1s suffictent that bleeding w 1l

(3) Surg Gynec & Obst 107 353 338 September 1958
() nn Surg 149 721736 May 1959
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ot occur when all forms of treatment are discontinued.

Only 5-10¢ or less of antikemaphilic globulin is required
to maintain hemostasis in the unmjured otherwise healthy
hemophiliae, yet it may be necessary to raise this level to
10-20¢ of normal to maintain hemostasis in hemophiliacs
with severe injuries or large operative wounds.

The dosage of fresh blood or plasma required for proper
hemostatic effect will vary with: (1) the severity of the
patient’s bleeding tendency or his own level of antihemo-
philic globulin; (2) the extent of the injury and the rate of
blood loss; and (3) presence of tissue necrosis or injection.

The patient’s antihemophilic globulin level can be raised
about 156 by 1 cc. fresh normal plasma/kg. body weight.
However, in hemophilia and in the other hemophilioid con-
ditions, because of the variables involved, it is best to regu-
late blood and plasma administration according to the re-
sponse of the partial prothrombin time test. After the test
shows a favorable level by significant shortening of the par-
tial prothrombin time of the patient’s plasma, the amount
and frequency of transfusion can be fairly accurately de-
termined.

Minor wounds and injuries present no problem so long
as hemostasis is properly controlled and so long as the pa-
tient is not denied, out of fear of the disease, the same
treatment that would be given to a nonbleeder with an
identical lesion. Treatment of hemophilic hemarthrosis and
arthropathy is largely nonsurgical. Traction, physical ther-
apy and corrective plaster casts can do much to minimize
or correct the crippling deformities. In dental surgery, hem-
orrhage can be minimized by preparing beforehand an im-
pression of the operative site, including a sufficiently large
intact area on each side. After the extraction, suturing the
gum margins should not be attempted because this may re-
sult, if arterial bleeding occurs, in a dissecting hematoma.
The empty socket may be packed with Gelfoam® moistened
with thrombin and dipped in dry thrombin powder. Hemor-
rhage into the retropharyngeal tissue, the tongue, larynx,
fauces or the floor of the mouth can cause swift death by
asphyxia. Maintenance of an adequate airway is paramount.
Travcheal mtubation is probably the method of choice.

Until potent animal or human antihemophilic globulin



12 GENERAL SURGERY

concentrate becomes readily available, perhaps only the
most desperate cases or patients with the milder form of
the disease should be subjected to major abdomuinal surgery
Surgical care of diseases of the gemtourmnary tract i the
hemophiliac presents no special features

Neonatal Asphyxia Pallida Treated with Hypothermia
Alone or with Hypothermia and Transfusion of Oxygenated
Blood was mvestigated by Bjorn Westin, James A Maller,
Jr Rune Nyberg and Enk Wedenberg 5 Six babies with
asphyxia pallida were cooled m running water at tempera-
tures between 8 and 14 C Total time i the water varied
between 4 and 39 minutes Minimum colonic temperatures
were 23 304 C In 3 babies, regular breathing began spon-
taneously without further treatment 14 23 minutes after
birth and at body temperatures of 27-34 C The other 3 n-
fants were gnven 75-150 ml o\ygenated blood when it ap-
peared that cooling alone might not be adequate These
began breathing at 18 79 minutes after birth and at tem-
peratures between 32 and 23 C Hearmg tests performed
between 1234 hours and 22 days demonstrated no loss of
acuity between 500 and 4,000 cycles per second This 1s m
sharp contrast to records previously obtamed from babies
that had recovered from severe asphywuia with or without
neurologic symptoms Of the 6 infants, I died at 304 hours
apparently from aspsration of vomitus, 5 are alve, grow-
ing and apparently normal

Hypothermia has been a lifesaving measure mn experi-
mentally asphyxiated newborn animals Tt played the same
role mn these human newborns Recovery 1s possible from
apneic periods of over 1 hour when hypothermia 1s com-
bmed with sujections of oxygenated heparinized blood
These 6 patients with asphyxia neonatorum treated with
hy pothermia bring the human infant into line with other
newborn mammals 1n which cooling has been demonstrated
to be a lifesaving procedure The onginal rationale for its
use 1s van't Hoff s lnw which states that the rates of chemi~
cal reactions vary with the temperature Thus by reducing
the rate of consumption of energy stores it was postulated
that drastic cooling would greatlv prolong asphywial sur-
wnnal

(5) Surgery 45 868879 May 1959
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Earlier methods, involving the alternate use of cold and
lhot water were based on the belief that respiration ean be
initinted by shocking the nervous system by sudden changes
in temperature, This may be effective in slightly or mll:ll'y
asphyxiated infants, However, by the time muscle tonus is
lost, central nervous system depression is so great that the
infant is incapable of responding to any stimulus. The same
situation explains the incflectiveness of pharmacologic re-
spiratory stimulants in severe asphyxia.

A sccondary effect of hypothermia is generalized vaso-

constriction. In asphyxia pallida, the baby is in a shocklike
state with generalized vasodilatation that results in pooling
of the blood and totally inadequate circulating blood vol-
ume. The carly appearance of normal breathing in the first
3 patients suggests that some sudden response to the cold
water may have taken place. The intrinsic muscles of the
blood vessels may react to cold even in absence of nervous
stimulation.
» [Despite the steady decline in infant mortality during the past 30 years,
no significant change has occurred in the neonatal death rate. One of the
most important causes of death in the newborn is asphyxia, Recent studies
by Dr. Murdina Desmond of our Department of Pediatrics and Dr. W, S.
Henly of our Department of Surgery have demonstrated that these infants
respond favorably to minute increases in blood oxygen content. As most
of these infants are already hypotensive and hypothermic, most effective
support can be obtained by the addition of oxygenated blood to the patient.
Drs. Desmond and Henly have prepared a miniature heart-lung machine
or “artificial placenta” to be used in cases of respiratory distress. Venous
blood is withdrawn from the infant, pumped through a small plastic
chamber which adds oxygen to the blood and returned saturated with
oxygen to the infant’s circulation.

This method gives promise of an important development in the treat-
ment of these neonatal disturbances—Ed.} .

Re-evaluation of Pretreatment Given to Adult Animals
to Modify Their Responsiveness to Skin Homografts is
made by André Castermansé (Univ. of Liége). When in-
jected into the embryo or the newborn, spleen cells of the
blood bufty coat layer permit prolonged survival of a sub-
sequent skin homograft of the same genetic origin. The
treated animals undergo general aplasia, become runts and
fixe in some cases. Lymphatic tissue is especially involved
in this reactive process stimulated by the foreign cells. The
injected cells must be immunologically active, and the “runt

(6) Transplant Bull. 5:381-387, October, 1958.
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disease” seems to be caused by production of antibodies
agamnst the host

The effects of hving spleen cells injected nto a mature
mouse of an unrelated stramn are closely dependent on
dosage Low dosage has no significant effect on biologic
responses Medium dosage, though producing no obvious
pathologic effects, causes a significant number of deaths,
but death 1s the rule after mnjection of large amounts of
spleen cells In the last instance sigmificant signs of in-
volution of the Jymphatic tissues as a whole are seen The
harmful effects of these cells must be related to their 1m-
munologic competence The minimum dosage necessary to
eheait temporary tolerance and the dosage needed to induce
mvolution of the Iymphatic tissues are more or less ident1
cal, therefore, 1t might be assumed that the first phenom-
enon 1s not a consequence of the second

Support for this hypothes:s 1s offered by the lack of 1so-
hemagglutinins in the blood of animals treated with high
dosages The mechanssm of the prolonged survival of the
grafts thus seems to differ from that of the enhancement
described by Kaliss and co-workers Indeed, 1sohemagglu-
tinins are constantly observed when enhancement 1s elicited
by tissue extracts Further, the factor insuring homograft
survival 1s production of 1soantibodies 1n treated mice

Most probably the effects the author observed depend on
the severe attack on the lymphatic tissues of the host by
the foreign cells The negative results of pretreatment with
desoxyribonucleic acid apparently remforce this conclusion
and seem consistent with unsuccessful attempts made by
Kahiss to influence the fate of normal shin homografts with
tissue extracts Billingham and co workers have succeeded
however, 1n shghtly enhancing the survnal of shin homo-
grafts by suspensions of lyophilized tissues It 1s assumed
that enhancement 1s secured by substances originating from
the cytoplasm

The danger of injecting Irving spleen cells or blood leu-
Locytes even into adult, immunologically mature animals 1s
stressed This 1s probably true also for human beings whose
tolerance for homotransplantation might be temporarily en
hanced by such procedures Cognate phenomena occur m
muce irradiated with lethal doses of x-rays and saved by
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the myection of normd bone marrow ‘The protection con-
furrad by homolagous cdls 15 much mnfcrtor to that obtamned
th 1cologous material

» [There 1¢ evidence to sugsest that  runt dicerse which follows anjec
ot of spleme cells mto newborn mmals rejrescnts 1 graft agamst host
unmunologic teiction with the g raft ultimately destroyg the host and
1« thus annlir to the  homologous diccise  observed i ammals treated
witlt homologous bone mirron transfusions following tota! body 1rradia-
uan  These abeervatane have reculted wm linmtation of mvestigntion of mn
duced tolerance m the humin—1d ]

Fate of Human Fetal Homo- and Heterografts Tanulton
Baster, Marey A Goldstun and Gardner C MceMalhin? (Me-
Gill Unny ) report experiments m which <han from 17 fetuses
varang from 17 to 33 wedhs' gestation was grafted on fresh
beds of human rcapients aged 164 All the grafts took
mitinlly, but nonc survived over 46 days Two grafts from
fctuses of 1214 and 16 wecks' gestation survnved 16 and 20
duvs respectively  Biopsies of fetal and recipient shan re-
vealed 2 typical homograft reaction with dense mfiltration
of mononuclear cclls, predominantly 1ymphocy tes and plas-
ma cells

Blood groups of fetuses were not identical with those of
reaiptents  Statistical analysis revealed no significant cor-
rclation between survnal time of the skin graft and age of
the fetus or recipient There was no correlation between
survnnal of the graft and sex of the doner 1nd recipient Skin
of 1dentical twins applied to the same recipient sloughed
simultaneousiy Thin slices of various human fetal tissues
of 616 weeks’ gestation, meluding skin, muscle, cartilage,
bone and various organs, were unplinted subcutancously
m human beings aged 847 Cartilage and bone survned
longer than any other tissues immplanted One graft showed
viable cartilage and bone at 250 days, whereas skin did not
survive longer than 41 duys

Heteroimplants of human fetal tissues aged 734-13 weehs
mserted subcutaneously into adult rabbits survived for 29
days Tissues from the same fetuses mmplanted mto adult
rats persisted for 41 days None of the recipients of these
grafts was conditioned by methods known to prolong tol-
erance of homologous tissues

Under the conditions of this experiment, 1t appears that

(7) Plast & Recorstruct Surg 2% 516524 December 1958
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fetal tissues of 6-33 weels’ gestation provoke a ty preal homo-
graft reaction Duration of survnal of a fetal graft or organ
maj vary with age, viability and type of ticsue used With
regard to the reciptent, duration of survival of a fetal graft
or organ posstbly may \vary with age, site of implnt, grad
u1l or mmmediate establishment of vascular connections,
general and ymmunologic health of the host and genetic re
fationship

Prolonged Survival of Fetal and Adult Skin Homografts
was studied by Rewven K Snyderman$ (Sloan Kettermg
Inst ) Of 17 patients with neoplastic diseases who recenved
shin homografts, 11 had successful takes Of these 11 pa-
tients, 6 (54%) had prolonged survnval of the homograft
Laboratory studies carried out on these patients faled to
reveal any significant differences between those who had
long term survnals and those who did not

Fifteen fetal shin homografts were apphed These graits
‘had been taken from fetuses of one-half thewr gestation pe-
riod or less  Six of these grafts were successful and 3 (50%)
had prolonged survinal time The fetal skin slowly matured
and showed hair growth by the 7th mouth

The patient with malignant disease 15 unabfe to buid up
resistance to the homograft and therefore accepts 1t This
fact 1s useful chnically in a number of ways The patent
uith neoplastic disease m need of skin grafts could be
spared the added trauma of using s own shin for grafting
Shin could be used from a tissue bank

A few patients with leuhemia have been given bone mar-
row 1injections m an attempt to improve therr condition
As a prelimumary, shin homografts were carried out It 1s
postulated that the patient who retamns a skin homograft
1s more hkely to hold a bone marrow transplant

Consideration 1s also being given to use of the skun graft
as a therapeutic test Patrents with neoplastic diseases could
have a shin homagraft applied before treatment 1s started
If the graft 1s successful before treatment, 1t can be care
fully observed after treatment If the disease 1s controlled
perhaps the graft would be rejected I not perhaps a sec-
ond homograft would not survive It would be of great value
to the physician treating the pitient to be able to watch the

{8) S Clin \orth America 39 501507 Aprl 1959
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'
homograft as an mdication of the state of the patient’s dis-
tse

» [ e Inpathess that aeceg tavsee or rejection of 4 <han homogeaft mpht
indicate the stilus of 1 patient s nhipnney s antogung, hut of more
aemficiice wifl be efforts to determne the mechamem by which certun
il pancies g ur the homograft rejection mechanen —1a4 )

Ancrgy and Skin Homograft Survival in Hodgkin's Dis-
ease Shin tests for dadayed bacteral sensitivity were car-
ricd out by Willnum D Ky, Robert A Good and Richard
L Varco® (Unn of Minncsoty) m 28 patents with Hodg-
hin's discase and 208 patents with vanous other diceasces
Alicrobint antigens used were diphthan toxod, trepto-
Kinse streptodornase, mumps virus, mumps control <olu-
uan, Trchophyton gypseum, Candida albieans and puri-
ficd protan dernative, mtermedite strength Patients wath
Hodghin's diccrse showed delayed allergic shin reactions
(at 24 and 48 hours) much less often than control patients
Of the patients with Hodghin's disease, 649 were com-
pletedy ancrgie, having no reactions to any of the antigens,
but only 145 of the controls were nonreactors

Shin homtografts were performed m 13 patients with
Hodghin’s disense Imtially, all took completelv or nearly
<0 '1wo grafts subscquently bchaved as of they were auto-
grafts with ouly shight desquamation during early healing
and later shght to moderate contraction with pascage of
time One graft was obscrved until the patient died 734
months after plicement The sccond graft remams ntact
13 months after opcration  In 8 instances grafts showed
prolonged survinal and abunormal rejection pattern, charac-
terized by appnrent carly hualing followed by subsequent
late renction, which resulted mn gradual loss of part or all
of the homograft Tlus late reaction commonly appeared
5-12 weeks after placement, with formation of red crusts
that remuned 1n place several weehs then scaled off There
was little or no erythema of surrounding host shin \When
the crusts came off, the underlying area was covered with
mtact epithelium with dentifinble mk dots still present
the same pattern as that of their original placement After
several months of such reaction, remuning graft tissue
survived without further acute renction In 6 of these 8 pa-
tients there have been persistent areas of tattooed skin dur-

(9) Surg Gynec & Obst 107 56> 570 November 1958
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ing follow-up of 234-11 months, whereas mn 2 children late
reaction resulted i apparent complete loss of the graft In
3 patrents (2 adults and 1 child), ty pical homograft rejection
occurred 2-3 weehs after grafting with sudden necrosis of
the entire graft

It seems hkely from these studtes and from those on pro-
longed sursnal of shin and Iymph node homografts m
agammaglobulmemic patients that the homograit reaction
may be a complex type of immumty m which antibody and
specific allergic cellular mechamisms play a role

Kidney Transplantation between Seven Pairs of Identical
Twms 1s reported by Joseph ' Murray, John P Mernll and
J Hartwell Harrisont {Boston) Total experience at the
Peter Bent Brigham Hospital consists of 24 patients with
hidney transplants  Of these, 16 were from unrelated
donors—none survived permanently although 1 Ined for
515 months and 4 others had measurable function

Of 16 twins observed 8 had transplaats and 7 had return
of normal function chintcally, chemucally and by < ray One
of these patients died 4 months after transplantation when
the transplinted kidney became involied with the origmal
disease  One other, still hving had signs and symptoms
suggestine of active disease n the transplant

Four others were Ining and well, the longest 34 years
after transplantation One recipient successfully completed
a normal pregnancy 114 years after transplantation

The last 1]l twmn a man aged 24, with acute exacerbation
of chronic glomerulonephritis had a left nephrectomy Four
days later, a renel homotransplant from the well twmn and
a simultaneous right nephrectomy were performed This
plan minimizes the possibility of the ongnnl disease devel-
oping m the transplant In 3 weeks this patient became nor-

mal chnieally, chemically and by x ray

Trgernic —Two smultaneous operations—the nephrectomy 1nd
the transplintation—are started m 2 adjicent operating rooms The
nephrectony on the healthy donor requires careful dissection of the
vascalature to obtain maximum length of the renal artery and sein
Continuous spinil anesthesta 1s used The reciprent site 15 prepared
in the night lower quadrint retroperitoneally exposing the ihac
vessels from the bifurcatron of the aorta to the inguwinal ligament
All termunal branches of the hypogastric artery are dissected with
eare to preserve each branch for possible use sf renal anomahes are

(1) Ann Surg 148 343 359 September 1958
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noted 1 the donor The retropentoneal area 1s dissected wadely 1n
a Teral direction to allow room for the kadney.

The rennl artary 18 antstomosed end o end o the hypogastrie and
the rena] vein end to sude to the external aline sem 1 2 or 3 rennd
artcnies are present, smtable branches of the hypogastric are <clected
The ureter 15 prssed through 2 musenlar tunnel and sutured to the
Bladder mucos1 Urine flow uanlly starts immedintddy, and by the
conelusion of the operation copous diurests 15 111 progress

The kadney rests a it uncomfortably 1 the coneavity of the thum,
with some tendeney to be pushed forward Howeser, 1t 15 protected
i ats pew posttion imder the abdominal smusculature and fasery and
docs not requre fixttion sutures, the contents of the perttoneal cav-
1y bung sutherent to keep 1t mmmolndized

The tume Iapee from clampng of the blood supply 1 the donor to
its restoration i the recipient his been 55 and 73 nunutes A ureteral
catheter to the renal pelvis of the transplant, although not essentnl,
was uced on the first 3 occastons

The natural site for the homograft, the renal fossa, has
two disudvantages. First, 1t requires stmultaneous nephrec-
tomy, thus wmereasing the maguitude of the operation Sec-
ond, 1t necessitates ureterourceteral anastomosis, with possi-
bility of subsequent stricture formation because the fength
of the transplanted ureter vasculanized by the renal pedicle
15 too <hort to reach the bladder 7The ihac fossa as the re-
apient site has proved adaptable to man The thac vessels
are of appropriate caliber, and the short ureteral segment
may be mmplanted directly mnto the bladder. The donor hid-
ney fits only mto the opposite 1hac area, 1 ¢, left hidney to
night thac fossa or vice versa Thus produces a proper antero-
posterior relatton of the artertes and vemns and directs the
ureter to the bladder without twisting

The ureter bemng led obliquely through an mcision 1n the
wfertor and lateral aspect of the vesical muscle does not
show evidence of reflux In 1 patient, penistalsis was ob-
served grossly m the completely denervated ureter at the
time of transplantation and by excretory urography seyeral
months later

The most striking finding postoperatively 1s rapid restitu-
tion of well-being and appetite Conulsions cease and con-
gestive heart failure and azotemia disappear The appetite
becomes voracious and caloric intake 15 excessive to make
up for the months of debilitation There 1s an rmmediate
!t)}l]ltput of a large volume of dilute urine Renal function

en progresses rapidly toward normal within 4 months
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Renal plasma flow and filtration rates increase by about
35% within a week and then progress more slowly to about
75% of the value of two hidneys In patients with severe
hypertension, blood pressure drops almost but not quite to
normal with transplantation of a third normally functioning
Kidney It returned exactly to normal when the two bad
kidneys were remoy ed

- [These observations are extremely interesting The fact that trans
plants of tissue between identical twins can be accomplished suecessfully
has been hnown for several years These investigators have taken the
mmtiative 1n putting this knowledge into practical apphication with renal
transplants  The success and significance of thetr observations cannot be
overemphasized One of the mteresting problems has been the develop
ment of disease m the transplanted kidney Although this unfortunate
crrcumstance 1s distressing, constderable mformation concerning the basic
disease process may be obtained through such studies —Ed ]

Evaluation of Endocrine Transplants According to Joseph
E Murray? (Peter Bent Brigham Hosp ), despite mcreas-
mg reports of successful human homografts of endocrme
tissues, evidence of function 15 not completely convicing
Ideal expermmental criteria might be (1) presence of an ab-
solute defictency state, (2) correction of deficiency after
grafting, (3) microscopic evidence of graft survrial and
(4) return of deficiency state by removal of the graft Tur-
ther, the presence or absence of ectopic or regenerated endo-
crine tissue should be verified by postmortem study All
these criteria cannot be met 1 human bemgs Chief chinreal
difficulties are variability of the disease state and undesir
ability of obtaining biopsy material from a potentially func-
tioning graft Because symptoms may vary m defictency
diseases, clinical improvement after insertion of a graft 1s
not conclusive evidence of graft surnvnval and functon After
a graft for ovarian defictency, changes in vagmal cornifica-
tion might concenably be mediated through the adrenal as
a result of fluctuations in release of trophic hormones from
the pitwitary In hypoparathyroidism an adaptation to the
deficiency state may occur In dogs from which all para
thyrord tissue 1s removed at one operation severe tetany
consistently develops whereas 1n gradual removal of all
parathyroid tissue m multiple operations there are mid
symptoms or no symptoms, except 1n times of stress

In the framework of these necessary hmitations reported

(@) Transplant Bull 5 369370 October 1958
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matances of endocrmc survival must be questioned when
any supplemental medications, no matter how sporadic or
<mall, are required One of the anthor’s patients with a vas-
cularized thyroparathyrord transplant bad dramatic relef
and a 10 fold deeretse m supplemental medieition immedi-
ately after operation .After 2 years there has been no need
for supplemental caleum, and the thy roid has begun to take
up radionctine todine However, unttl microscopic ¢vidence
of surviving tissie s asalable, this mstance must aleo be
questioned

That blood supply 1s important to function 15 suggested
by the dasclopment of transient symptoms of hy poparathy -
roidism after thyrordectomy, apparently duc to disturbed
blood supply. Hence 1t 1~ difficult to imagine mmplants of
auto- or homografts «ver assunnng <agmficant function
Neonatal donor tissue of low antigeme quality may grow
and require years to develop function The methods are
pronusing, but some doubt will extst until microscopic evi-
dence 1s obtammed or complete and permanent restoration of
function under all arcumstances ultimately occurs

Emergency Surgery 1n the Elderly Patient was studied by
Herman A Jacobson and Peter Beaconsfield 3 Of 1,267 pa-
tients over age 65 admitted to the general =urgical wards
at Cook County Hospital during 1954 and 1953, 169 re-
quired emergency operatton The conditions necessitating
emergency surgery {cdl into four categories acute abdom-
mnal disorders, strangulated hernins, gastromtestinal bleed-
ing and acute urinary retention The causes of 81 1cute ab-
dommal conditions were 1ntestinal obstruction resulting
from ncoplasm, adhesions, volvulus of the gut and regional
ileitis Other underlyng disorders mcluded acute appendi-
atis, perforated peptic ulcer, acute cholecystitis and dnver-
ticulitis Of 54 strangulated hermas, 15 required bowel re-
section History of heart attachs was noted 1n 17 patients
and abnormal ECG findings i 30 None of these patients
had difficulties during surgery or postoperatively

General anesthesin was used n 67 patients, local 1n 73
and spmal m 29 All surgical procedures, except bowel or
gastric resections, were performed in less than 1 hour Mor-
tality was 88%, as compared with 49% for elective proce-

(3) 7 Am Genatres Soc 6 57 666 September 1958
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dures The 15 postoperative deaths were due to cardiovascu-
lar complications mn 6, overhydration and pneumonra m 3
each, carcinomatosis m 2 and pulmonary embolus m 1

Good results 1n emergency geratric surgery depend on
prompt decision to operate, rapid and brief preoperatne
preparation, restriction of surgery to removal of immediate
cause of 1llness and careful postoperative care, with particu-
lar emphasis on conservatnve fluid intake, breathing exer-
cises, early ambulation and encouragement of self reliance

Surgery Complicated by Pregnancy. R H Walker and
E M Greaney* (North Hollywood, Calif ) report that dur-
mg 5 years 104 of 65,038 women delnvered at two large
hospitals required major surgery during pregnancy Sur-
gery was performed on 49 patients with diagnosis of acute
appendicits, but in 14 Japarotomy failed to disclose the cause
of symptoms Most perforated appendixes occurred in the
last trimester There was no maternal mortality, but 4 fetal
deaths (8%) occurred In 3 patients with acute perforated
appendies, a well-walled off abscess was noted, the uterus
formed one of the abscess walls, and 1 abscess had eroded
from the cecum into the uterme cavity Duration of symp-
toms was 14, 10 and 3 days Diagnosis of acute appendicitis
1s often missed during pregnancy because of lack of climcal
suspicion and difficulty in evaluating abdominal pain

Nearly all ovarian cysts were diagnosed durmg the last
trimester A twisted pedicle or torsion of an entire ovary
and tube occurred rather frequently and at times was
erroneously diagnosed as acute appendicitis Generally
cysts that measure 6 cm or more and are persistent painful
or enlarging should be mvestigated Many with impamred
blood supply, but not gangrenous can be resected, with re-
pair of the ovary and fixation to prevent torsion

Four dermoid ovarian tumors and 1 dysgerminoma were
noted Only 2 patients showed intestinal obstruction Sin
ventral and 1 femoral hermas were operated on Two op-
erations were elective Five hernias were mcarcerated In
1 patient, gangrenous bowel was resected Surgery for
breast carcinoma was done m 2 patients, and 3 were treated
for acute gallbladder disease

Sometimes situations arise that mak{ ate surgery

(4) West J Surg 66 294 299 Sept Oct 1938
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possthle only after cesarean <ection has reduced uterine
volume 1 cesarean hysterectomy i< indicated and the con-
dition of the patient warrants, total hy<terectomy is still
m order.

Postoperative Myocardial Infarction: Report of 35 Cases,
seenn a series of 21000 operations, is presented by Giorgio
Ferugho, Samucel Bellet and Hrant Stone’ (Cnis. of Penn-
s hania). Although thic complication was oheerved more
often during major operatise procedures, it was alco seen
during minor operation~, Mot important of the predispos-
ing factors was anterioselerotic heart disease, cotonary ar-
teriosclerosis acenrringg particularly in the older age group.
The most importamt precipitating factor was development
of a hypotensive state, particularly if accompaniced by shock.

Possibility of myocardial infarction <hould be considered
in the postoperative period, particularly in older patients
with preceding heart damage following a hypotensive epi-
sode, Pain, fever, lenhoey tosis and abnormal serum trans-
aminase levels are usually not of great help in establishing
diagnosis because of the underlying clinical <tate of the
patient and the multiple eauses of the<e manifestations. The
ECG findings may confirm diagnosic.

In older patients and with pre-enisting coronary artery
or 91]|cr thromboembolic disease, unless specific contraindi-
cation exists, prophylactic anticoagulants administered from
the 3d to the 10th postoperativ e day may be of help in avoid-
Ing thromboembolic phenomena,

Mortality was 314% . Prognosis in the individual patient
depends on many factors: pre-existing degree of coronary
artery damage, extent of infarcted area and presence of
complicating visceral diceases. In the older age group, prog-
nosis in rather extensive infarcts is poor.

Myocardial and Cerebral Infarctions as Postoperative
Complications were studied by Keith D. J. Vowles and
John M. Howards (Emory Univ.). Review of 30 patients
Who had cardiac or cerebral infarction during the 30 days
following operation or accidental trauma suggested a bio-
logic difference between these two processes. Of the cardiac
m’“s; 63% occurred during operation or within the

() AN A Arch. Yot M.
(6) Rpp g Srehe Int Med 102 345 353, September, 1958
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first 3 days after operation or injury. Al but 23% occurred
within the 1st week. The cerebrovascular accidents, how-
ever, occurred without apparent time predilection,

A period of hypotension was known to be associated with
operation in 53% of the patients. Hypotension results in
reduced coronary flow. In the arteriosclerotic patient, whose
coronary arteries are unable to dilate appreciably, the reduc-
tion in flow following hypotension is probably a major fac-
tor in the progression of ischemia.

The complications could not be related to the anesthetic
agents used; indeed, 8 followed local analgesia. The in-
creased oxygen requirements of the burdened heart, asso-
ciated with the decreased coronary flow of hypotension, pre-
dispose it to an immediate oxygen deficiency. General anes-
thesia reduces the oxygen demands of the brain, so that an
absolute oxygen deficit is as likely to be postoperative as
operative.

Application and extension of the recognized principles of
avoidance of anoxia, hypotension and increased cardiac
work in arteriosclerotic patients should prevent many myo-
cardial infarctions, The biologic and clinical factors under-
lying cerebrovascular accidents differ in not being specifical-
ly related to the period of trauma. Attempted prevention
necessitates empiric application of such measures as ade-
quate oxygenation, inhalation of carbon dioxide and avoid-
ance of undue sedation in arteriosclerotic patients.

» [It has now been well established that cerebrovascular insufficiency may
be due to segmental atherosclerotic occlusive lesions involving the extra-
cranial portions of the carotid or vertebral arteries in a high proportion
of patients (approximately 25-409%). Our experience would suggest that
such lestons may also account for the development of postoperative cere-
brovascular “accidents™ Under these circumstances, immediate operative
intervention with removal of the occlusive process by endarterectomy gmd
thrombectomy provides dramatic and highly gratifymg results. More im-
portant, however, 1s the fact that such complications are prevepcable in
patients with these extracranial lesions. Patients, for example, with mani-
festatians of cerebrovascular insufficiency and with findings suggestive of
carotid occlusive disease, such as the presence of a systolic murmur Over
the carotid bjfurcation, should have angiographic studies. If such studies
demonstrate the presence of segmental occlusive lesions in the extragrﬂnxal
portions of the carotid or vertebral arteries, surgical treatment directed
toward restoration of normal circulation through these vessels should be
done before the other operative procedure for which the patient was orig-
inally admitted to the hospital.—Ed.] X

Effect of Operation on Serum Transaminase Levels was
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sudied by Douglic A Person and Richard D Judge? (Unnv
of Miclugan) In 33 paticnts, who had various types of op-
erations, 246 detcrnmnations were carred out m oan cffort
to assess validity of the <crum glutanie ovalacctic trans-
ammise determmation with respret to myocardial anfare-
tion m surgical patents Early m the postoperative period
tstically sygmsicant rise oceurs m the serum glutamic
ovilrectie tranc ummase The mean peak occurs on the 2d
postoperative day  Tall to preoperative salue occurs by the
7th day Staustieally, there s dess than 1 chance n 1,000
that uncompheatad operation wall produce serum glutamic
onvaltcctic transammase vilucs wathin the range that 1s di-
agnostic of acute myocardinl mfarction

Exeeptions m wiuch abnormal devations mught occur -
clude (1) biopsy or mampulation of the Iner, (2) bilary
tract «urgery, (3) «ztensinve trauma to sheletal muscle, (4)
large postoperatnne abscess or hematoma with cellular ne-
crosis and humoly s, (5) thoracotomy with pulmonary re-
«cction and (6) possibly prolonged anesthesia If these ex-
ceptions are hept m nund, the serum glutanuce oxalacetic
transammase deternunttion should be helpful m exaluating
acute myocardial mnfarction during the postoperative period
The fact that statisuically operation alone 15 unbikely to
ruse the serum transammase above 60 units must be bal-
anced m each patient agamst duration of the anesthesia,
amount of triuma and type of procedure

SHOCK, 'LUIDS AND ELECTROLYTLS

Shock and Blood Pressure are evaluated by F A Sim-
eone® (Western Reserve Unn ) Shock has many etiologic
factors related only in that they have the same phy siologic
results, 11z, hypotension and poor perfusion of at least some
tissues and organs In some conditions 1n which there 1s 1n
tubttion, depression or block of vasoconstnctor actin 1y, as
m extensive sympathectomy, high spimal anesthesin or se-
vere mfections, adequate justification can be found for re-
stormg the peripheral vascular resistance to normal by use of

() AMA Arch Surg 77 892897 Decemter 1938
@) S rx Cynec & Obst 108 =40 =42 June 1939
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vasoconstrictors Lven here, however, vasodilatation 1s not
generalized

The crculation conducts 1ts affairs at the capillary, at
which level solutes, gases, crystalloids and colloids shuttle
from one side to the other of the endothelial membrane that
separates the blood from the tissue fluids The blood pres-
sure 18 only a means to this end Lattle, 1f anything, 1s
achieved for a tissue or organ by restoring the blood pressure
1 the large arteries 1f this 1s done at the eapense of the capl-
laries by constricting the arterioles that control their blood
supply The action of the agent merely adds to the depriva-
tion of those capillaries and the adjacent tissues

Dafferent vascular beds throughout the body react differ-
ently to nervous and humoral stimuli 1 Norephinephrine
causes vigorous vasoconstriction in the shin, but in the myo
cardial blood vessels causes extraordinary vasodilatation In
the laboratory, when I-norepinephrine 1s used from the start
to maintain blood pressure in the face of hemorrhage, the re
sults 1n terms of mortality are better than when the hypo-
tension 1s not corrected by this means However, when this
hypotension 1s permutted to last much longer than 5 minutes
before 1 norepimephrine 1s admimstered, the mortality rate
1s not improved, in fact, the treatment may reduce chances
for survaival Reports have claimed beneficial effects in man
from use of pressor agents that restore the blood pressure
primarily by increasing peripheral vascular resistance

There probably are differences between the physiology of
hypotension 1 man and that 1n the dog Nevertheless, after
examination 1s made of available nformation on reported
patients who survived or those who died after use of sym-
pathicomimetic agents 1n hy potensn e agents, the conclusion
15 that those who had serious abnormalities underlyng the
hypotension died, whereas those with relatively simple or
trivial pathologic states hived

Acute Blood Loss Requining §8 Transfusions * Use of Ant1-
gravity Swit as Aid wn Postpartum Intra-abdominal Hemor-
rhage The modified antigravity smt (G-suit) consists of a
large plastic inflatable bladder that 1s wrapped around the
tower half of the body after the manner of a huge blood pres-
sure cuff 'W James Gardner, Howard P Taylor and Donald
F Dohn? (Cleveland Chnic) report on a woman, aged 36,

(9) JAMA 167 985986 June 21 1958
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whe bled severely owing to placenta perereta. When the -
G-snit was applicd, 1825 hotrs post partum, after two ab-
dominal eperations, <he had reccived 10,000 ml. fluid and was
recciving the 26th and 57th unite of blood. During the first
few hours in the Gesuit, she received an additional unit of
blood, making a total of 88 unit< in 24 hours. No more blood
was needed. She showed type O, Rh+- blood and received
only thic type donor blood through treatment. The supply
of banked blood was rapidly exhausted in this emergency,
and thereafter the citrated blood that she received, still
warm from the donor, probably contained a good number of
platelets. She received 29000 mi. blood in 24 hours.

The G-suit was used in another instance of postpartum
hemorrhage, in which 20 transfusions were required in 20
hours to combat hemorrhagic shock. In this patient also,
after application of the G-suit, only 1 additional unit of blood
was required to restore and maintain the blood pressure
level.

Intestinal Factor in Irreversible Endotoxin Shock. Ac-
cording to Richard C. Lillchei and Lloyd D. MacLean?
(Univ. of Minnesota), evidence is increasing that endotox-
ins produce deleterious effect by inciting severe, lasting vaso-
spasm in small arteries and veins. As in hemorrhagic shock,
effects of this vasoconstriction are particularly severe in the
bowel and there is progressive decrease in plasma volume
and increase in hematocrit and plasma hemoglobin, which
foretell hemorrhagic necrosis of the bowel noted at autopsy.

The authors report experiments on dogs in which several
drugs (chlorpromazine, Dibenzyline®, metaraminol, nor-
cpinephrine and hydrocortisone) and antibiotics, enterec-
tomy, hypothermia and fluid replacement for lost plasma
were used to alter response to endotoxin.

:I‘l.\c course before death and autopsy findings in dogs re-
ceiving intestinal antibiotics in no way differed from those
in control dogs. Stool cultures before the experiment were
sterile for aerobic and anaerobic organisms in § of 11 dogs;
yeast was found in 2 and gram-positive cocci in 1.

Despite severe hemorrhage and an anesthetic agent that
somewhat potentiates the deleterious effects of endotoxin,

- enterectomized dogs survived significantly longer than did
the controls. In dogs pretreated with chlorpromazine, 25-50

(1) Ann Surg. 148.513-524, October, 1958.
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mg./kg., the secondary blood pressure drop after 60-90 min-
utes was mild and mean pressure usually returned to normal
by 4 hours after the endotoxin. Plasma losses and hemato-
crit increases were slight and only moderate rise in plasma
hemoglubin occurred. At 24 hours after the experiment there
was little change in these measurements over those in the
{ir<t 8 hours and 6 of 10 dogs survived permanently. They did
not have diarrhea and when killed, the bowel and lungs were
normal though liver congestion and subendothelial hemor-
thage~ 1 the left ventrscle were usually present. In dogs
given Dibenzyline®, the secondary blood pressure drop
rarely went below 80 mm. Hg. By 4 hours after endotoxin,
irean blord pressure returned to pre-experimental levels.
There wa- little change in plasma volume or hematocrit and
pla~ma hemoglobin levels increased only slightly. On the
day after the cxperiment these dogs were usually alert in
contrast to ~urvivors treated with chlorpromazine, and all
plasma meusurements were at pre-experimental levels.
These dogs did not have diarrhea and when killed the bowel
and lungs were normal The only significant finding was
hiver congestion,

Hydrocortisone provided protection against endotoxin,
which was even more conspictious than with adrenergic
blacking ageats. The immediate drop in blood pressure
rarely was below 85 mm. Hg and there was no secondary
fall. There was no significant plasma loss or hematocrit in-
creasc. Plasma hemoglobin increased slightly, but returned
toward normal in 24 hours. The only significant finding
after the dogs were killed was congested liver, which was
more pronounced in the dogs killed 1 or 2 weeks after ad-
ministration of endotoxin than in those killed 1 or 2 days
afterward.

Whether hypothermia was induced just before or just after
endotoxin was given, the results almost uniformly paral-
leled those in controls. Dogs given metaraminol with the
injection of endotoxin followed an accelerated course to
dc]“h Autopsy showed extensive hemorrhagic necrosis in-
volving the entiTe mucosa of the small and large bowel. Dogs
receiving norepinephrine had survival time that was almost

evels throughout the experi-
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ment. At autapsy the bowel was edematous and necrotic.
Replacing plasma losses with whole blood or dextran main-
tained normal <3 stemic blood pressure in early stages of the
experiment, but was of little final value because survival was
not influenced, Bloody diarrhea was especially severe in dogs
receiving blood for replacement. N\utopsy findings were
identical with those in the controls,

Plasma loss, hematocrit and plasma hemoglobin increase
and hemorrhagic necrosis of the bowel in irreversible shock
duc to endotonin apparently result from <ympathomimetic
action. Agents with adrenergic blacking effect prevent these
deleterions effeets and prevent death, whereas vasopressor
drugs commonly used to treat this type of shock are without
effect or actually potentiate the reaction by increasing in-
testinal ischiemia,

Intravenous Fat as Supportive Therapy after Severe Inju-
ries was tried by Curtis P, Artz and Thomas K. Williams®
(Univ. of Mississippi), using Lipomul” L.V, a commercially
prepared fat emulsion. A 600-cc. bottle of the emulsion con-
tains 90 Gm, cottonseed oil, 24 Gm, glucose, 7.2 Gm. soybean
phosphatide and L8 Gm. polyoxyalkol, making up 960 calo-
ries. The emulsion is prepared by high-pressure homogeni-
zation and is sterilized in the final container by autoclaving
at 15 Ib. of pressure for 20 minutes. Most of the fat particles
are under I in diameter. The emulsion appears to be stable
for at least 1 year if kept at about 5 C.

A total of 302 units was given to 28 patients. During 5 in-
fusions, reactions such as nausea, chills and urticaria oc-
curred. These reactions were minor, and the patients showed
no untoward effects when reinfused with fat emulsion the
next day. After 18 infusions in various patients a benign rise
In temperature to above 1006 F. was noted. Only 1 patient
showed a serious response, which consisted of jaundice after
24 infusions,

Metabolic balance studies were done on several patients.
Patz\ on 6 typical patients show the protein-sparing effect of
intravenous fat emulsion. This preparation appears to be a
useful adjunct i patients with injuries and in others who
are unable to take adequate calories by mouth

Moderate quantities of fat emulsion seem to be safe for

) Am J Surg 95 651658, April, 1958
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cluucal use, but large quantities may evoke a severe re-
sponse Interference with liver function and the coagulation
mechanism after intravenous fat emulsion infusions over a
prolonged period 1s the primary problem

During the past 5 or 6 years, hundreds of patients have
recened mtravenous fat emulsions, with no evidence of fat
embolisin It has been reported that the serum cholesterol
level does not rise, but actually falls, after intravenous fat
emulsion and that 1 some hypercholesteremic diseases, 1t 15
posstble to reduce cholesterol levels

Use of Intravenous Fat Emulsions in Surgical Patients.
Fredersch W Preston and George C Henegar® (Northwest-
ern Unn ) report recent expertences with an 1mproved
mtrivenous fat emulsion Lipomul® 1V, consisting of cot-
tonseed o1t 15 Gm soybean phosphatide 12 Gm , polyoxy-
cthvlene polvmer 03 Lm  dextrose 4 Gm and water to mahe
100 Gm (Over Y0C ot the fat contained m the emulsion 1s
{articles of cubmicr scopie size

tebrie cictr s 1re the commonest unfavorable response
to mtrovenons {ut Charactenstically, the temperature be-
comes elevated scveral hours after the infusion is begun,
then falls wathin 2 & hours after onset and does not rise again
Often 1t 1s accompanzed by a chill The more serious the
condition of the patient, the greater1s the likelihood of fever
Prolonged use of the emulsion may lead to the fat overload-
mg syndrome, which 1s characterized by fat accumulation 1in
the lnver and hy pocoagulability of the blood These are the
most serious tonie effects

Taidence that intray enously admmistered fat 1s metabo-
}:‘::;itx)nptsnz):;ncner dentical to orally ingested fat comes from
o s of \peniments (1) resprratory quotient and oxy-
g ption experiments, (2) radioactive 1sotope la
beled fatty acud espenments, (3) weight gam studies and
[C)) nlct:\b(ihc balance studies
(hfi:l)?:’:l‘llit lzq\st ;31\ be given m amounts of 500 600 ml
200960 c:\lor;cs/&h\co";%c()g??) days This amount supphes

av, 1 200 ml of tlus preparation

may be grven duly to Increase caloric mtake, but 1t must be
given slowly and probably should not be ’ngen for more
than 7 conscentive days More than 1,200 ml should not be

() S ClIn Norh America 39 145159 February, 1959
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given an a single day. The rate of adnmmstration 1s the samce
i~ for destrose and saline solutions

Peraistent hipema 24 hours after an fuston of a fat cmul-
<ton m1y be a contrandication to mtrivenons fat
* (This agent has now Ind extensive clime] trsal and appears satisfac
tory for general uce—1 d |

Studies in Metabolism of Trauma: IIT Postoperative So-
dium Retention 11 E Jorgensen and J U Schleged® (Univ
of Rachester) studied two groups of patients  controls, 18
ptients who i the postoperative pertod were given 2,000-
3000 cc of 5% dentrose m water, and the urea group, 29 pa-
tients who 1 part of the postoperatine puriod were given
about 3,000 cc of 55 destrose m water with 4% urca and
80 mEq sodium chloride Balance studies were carricd out
for the d1y of operation and 3 postoperative davs

Sodium «ncretion 1 the postoperative patients was
shghtly igher when druresis had been promoted by admmn-
istration of 456 uren solution ‘The commonly described post-
operatn ¢ sodium retention was thus pravented It might be
expected that sodium retention without water retention
would result 1n mereise m serum sodium concentration,
whereas sodium as well as water retention could mamtain
or lower the concentration The controls, receiving only 5%
dextrose mm water, gamed weight and thar serum clectro-
Ivtes became iluted This 1s a common postoperatine pat-
tern The best evplanation for the commonly observed de-
crease in serum sodium postoperatively 1s dilution second-
ary to water retention

It has been suggested that decrease m serum sodium con-
centration, as such, will provoke sodium retention m the
postoperative period This theory was substantiated by the
fact that the controls had increasing positin e sodium balance
on the Ist and 2d postoperatine days, after drop m serum
sodum on the day of operation No such retentton was pres-
ent 1n the urea group on the same 2 days

Other types of sodium retention, such as noted mn patients
with renal damage or on steroid therapy, are not prevented
by admimstration of 4% urea Whatever the role of aldoste
rone 1s, 1t appears that the postoperatne sodiuum retention
found 1n the controls 1s at least in part secondary to the post-

(4) Surg Gynee & Obst 108 339 346 “March 1959
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traumatic antidiuresss Urmary sodum concentration does
not ditter sigmficantly m the two groups so lack of sodium
retenticn w the urea group appears to be due to the lugher
urne volumes This means that postoperative sodium re
tention can be avorded n the avernge patient 1f daily urine
wolnme ot 2 3 L 1s obtamned by admimistration of 4% urea
Sich regimen will also prevent water retention and conse
quent crum dilution

» (It w sid o pear from these studies that some of the changes m serun&

¢ trel o occurring after operation previously ascribed to so calle
nea e resp nse to the stress of surgery are 1n effect duc to postopera
ttve fiL d restriction or artificial diuresis—Ed ]

Aldosterone Excretion Followmg Trauma was studied by
Elemor H Venning, J] R McCorriston, I Dyrenfurth and
J € Beck (McGill Univ ) The physiologic and metabolic
response to gastrectomy showed, essentially, 2 stmilar pat-
tern 1 the 3 patients studied, although the mtensity of this
response vanted depending somewhat on the extent of the
operatine damage These patients were n a good nutritional
state preoperatively and on the day of operation all showed
an immedite rise m the excretion of 17-hy droxycorticoste-
roids and aldosterone The former remamed at a hugh level
for scvernl dnys then gradually returned to the preoperatne
level

The patent (I' K ) who had the most extensive operation
showed the greatest response, and the subsequent metabolic
and cndocrme changes were those associated with the deiel-
opment of surgical complications

In all these patients, aldosterone excretion rose to signifi-
cautly lugher levels on the day of operation In 2 this increase
Insted for 1 day only, and on the 2d postoperative day the
valucs were within normal range All 3 showed a later rise
Aldostcrone exerction m patient I' K this appearcd to be

1snoct ated with recurrence of vomiting and development of
Aehy dration and m anather patrent with wound mfectron

Despite the increased output of aldosterone on the day of
operition only patient I' K showed significant sodium re
tention on this dvy  This patient recenved a much greater n
tihe of sodium on this day than did the other 2, w hich nught
account for the excessive roy Mter the dvy of opera-

tion all 3 paticnts show ul( o retention of sodium
(57 Metatedem 70t 1) 793 300 4

(
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for «everal daye, though aldosterone exerction had decreased
to lower levels, It wonld appear, therefore, that unless there
i« a delay in the effect of aldosterone on <odinm metabolism,
the <adium retention that normally occurs postoperatisely
cannot be attributed to the increased seeretion of aldosterone.
Other adrenal «teroids, which are claborated in greater
amounts at thi~ time, must contribute to this metabolic
changre.

There was an immediate loss of nitrogen and potassium
after operation, the former being the more protonged. The
potassium-nitrogon ratio of the negative balance was greater
than 3.5 on the day of aperation in 2 patients, which sug-
gested that more potassium was being lost than could be
accounted for by protein catabolism. Since aldosterone
causes potassinm escretion in the adrenalectomized animal,
this excescive Ioss of potassium might be associated with
the increased aldosterone sceretion.

A marked reduction in urine volume with a corresponding
rise in specific gravity, which lasted 24-48 hours postop-
eratively, was aleo obeerved in the 3 patients. The sodium re-
tention that occurred later was not associated with increased
urinary concentration.

In this study the initial increase in aldosterone excretion
observed after operation occurred at a time of adrenal stim-
ulation. As other factors which tend to suppress aldosterone
excretion come into play, such as sodium and water reten-
tion, reduction in secretion of this hormone follows.

In studies carried out on 2 patients after fractures, no urine
was obtained on the day of injury. Aldosterone excretion ap-
peared to be depressed, however, for several days after the
accident.

Effect of Removal of Major Endocrine Glands on Serum
Level of Magnesium in Dogs was studied by Peter Weil and
David State® (Cedars of Lebanon Hosp., Los Angeles) to
determine whether magnesium metabolism is under hor-
monal control. Attempts to correlate the serum level of mag-
nesium with the serum levels of other electrolytes have been
reported, but findings have not been uniform. A review of
the literature has revealed that the body mechanisms reg-
ulating magnesium metabolism are still largely unknown.
- =

(6) Surg, Gynee. & Obst 107 483 488, October, 1958
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traumatic antidiurests Urmary sodium concentration does
not differ significantly 1n the two groups so lack of sodium
retention n the urea group appears to be due to the higher
urine volumes This means that postoperatine sodium re-
tention can be avoided m the average patient if daily urine
volume of 2-3 L 1s obtamed by admimstration of 4% urea
Such regimen will also prevent water retention and conse-
quent serum dilution

> [It would appear from these studies that some of the changes mn serum
electrolytes occurring after operation previously ascribed to so called
metabolic response to the stress of surgery are mn effect due to postopera
tive flind restriction or artificial diurests—Ed ]

Aldosterone Excretion Followmg Trauma was studied by
Eleanor H Venning, ] R McCorriston, I Dyrenfurth and
T C Beck® (McGul Univ ) The physiologic and metabolic
response to gastrectomy showed, essentially, a similar pat-
tern m the 3 patients studied, although the intensity of tlus
response varted, depending somewhat on the extent of the
operative damage These patients were m a good nutritional
state preoperatively, and on the day of operation all showed
an immediate rise m the excretion of 17 hydroxycorticoste-
roids and aldosterone The former remained at a high level
for several days, then gradnally returned to the preoperatine
level

The patient (I’ K') who had the most extensive operation
showed the greatest response, and the subsequent metabolic
and endocrime changes were those associated with the devel
opment of surgical complications

In all these patients aldosterone excretion rose to signifi
cantly hugher levels on the day of operation In 2 this increase
lasted for 1 day only and on the 2d postoperative day the
values were within normal range All 3 showed a later rise
aldosterone excretion m patient I' K this appeared to be
associnted with recurrence of vomting and development of
dehvdration and 1 another patient with wound infection

Despite the incrensed output of aldosterone on the day of
operation only patient F K showed sigmficant sodtum re
tention on this day Tlus patient recenned a much greater -
tihe of sodium on this day than did the other 2, which might
account for the excessive retention After the day of opera
tion all 3 patients showed progressne retentton of sodim

€3)  Metabol sm 7(pt 1) 293300 July 1958
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for several days, though aldosterone exeretion had decreased
to lower levele, It wounld appear, thetefore, that unless there
is adelay in the eficct of aldocterone on sadium metabolism,
the saddium retention that normally oceurs postoperatively
cannot he attributed to the inereased secretion of aldosterone.
Other adrenal steroids, which are claborated in greater
amounts at this time, must contribute to this metabolic
change,

There was an immediate loss of nitrogen and potassium
after operation, the furmer being the more prolonged. The
potassitm-nitrogen ratio of the negative balance was greater
than 3.5 on the day of aeperation in 2 patients, which sug-
gested that more potassinm was being lost than could be
accounted for by protein eatabolism. Since aldosterone
causes potassium excretion in the adrenalectomized animal,
this excessive loss of potassinom might be associated with
the inereased aldosterone seeretion,

A marked reduction in urine volume with a corresponding
rise in specific gravity, which lasted 24-48 hours postop-
eratively, was also observed in the 3 patients, The sodium re-
tention that occurred later was not associated with increased
urinary concentration,

In this study the initial increase in aldosterone excretion
observed after operation occurred at a time of adrenal stim-
ulation. As other factors which tend to suppress aldosterone
exeretion come into play, such as sodium and water reten-
tion, reduction in secretion of this hormone follows.

In studics carried out on 2 patients after fractures, no urine
was obtained on the day of injury. Aldosterone excretion ap-
peared to be depressed, however, for several days after the
accident.

Effect of Removal of Major Endocrine Glands on Serum
Level of Magnesium in Dogs was studied by Peter Weil and
David State® (Cedars of Lebanon Hosp., Los Angeles) to
determine whether magnesium metabolism is under hor-
monal control. Attempts to correlate the serum level of mag-
nesium with the serum levels of other electrolytes have been
reported, but findings have not been uniform. A review of
the }itcrature has revealed that the body mechanisms reg-
ulating magnesium metabolism are still largely unknown.

(6) Surg., Gynec. & Obst. 107:483-488, October, 1958,
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Surgery was done on 22 mongrel dogs, of which 2 had total
bilateral parathyroidectomy, 4 simultaneous thyroid para-
thyroidectomy, 4 hypophysectomy, 2 bilateral orchiectomy,
2 total pancreatectomy, 6 total adrenalectomy and 2 gastric
resection, used as controls Serum magnesium levels were
determined up to 2 months after surgery In most dogs, se-
rum calcium, potassium and sodium values were also deter-
mined simultaneously

Results showed that only 1n the dogs with adrenalectomy
and thyroid parathyroidectomy were the magnesium levels
appreciably altered In those with total adrenalectomy se-
rum magnesium increased, whereas with thyroid-parathy-
roidectomy 1t was significantly decreased The low magne-
sium values comncaided with clinical mamifestations of tetany
Convulsions disappeared after serum magnesium had spon-
taneously returned to normal, even though serum caleium
remained low

It would appear that aldosterone mught be a regulatory
hormone for serum magnesium as 1t 1s for serum sodium and
potassium Other investigators have found that, under nor-
mal conditions, at least 95% of the filtered magnesium 1s re-
absorbed by the tubules If aldosterone 1s necessary for reg-
ulation of reabsorption of magnesium, then removal of the
adrenal glands should result in less urmary excretion of
magnesium and higher blood levels The effect of adrenal-
ectomy on serum magnesium appears 1dentical to its effect
on serum potasstum This concept was supported by the fact
that hypophysectomy did not alter magnesium levels and 1t
1s m agreement with the prevailing view that aldosterone
secretion and activity 1s independent of the pituitary

Low magnesium levels are found 1n patients with chronic
alcoholism, especially 1n those with delirium tremens and
hepatic cirrhosis Impaired mactivation of aldosterone as a
causative factor for the hypomagnesemia as well as the so-
dium and water retention in cirrhosis has been suggested
by an earlier report and may be a possible explanation

Safety of Liquid Plasma—Statistical Appraisal Wynn A
Sayman, Ross L Gauld, Shirley A Star and J Garrott
Allen™ did follow up studies 1n three categories of patients
who recenved transfusions at the Umversity of Cmcago

(7) JAMA 168 17351739 Nov 29 1958
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those receiving pooled plasma without whole b]ood,.thosc
receiving plasma plus blood and these given blood without
plasma. Complete follow-up was possible for 98% or more of
the patients comprising each group.

Attack rates were evaluated for serum hepatitis, with
jaundice, as compared with the number that should have
been encountered had the pooled plasma been infectious (ic-
terogenic). Among 303 patients receiving pooled plasma
without blood no cases occurred, whereas 48 would have
been expected, The established attack rate for 653 patients
receiving plasma plus blood was 3.290; 123 cases would be
expected in this scries, with 24 from blood reccived, but 21
cases were found or nearly the number expected. The attack
rate among 1,894 patients receiving blood without plasma
was 2.3%6 ; in this group, the average patient was exposed to
3.0 units of blood, whereas the blood exposure for those in
the group receiving plasma plus blood was 5.7 units, irre-
spective of the plasma that was also given. The slightly
higher attack rate for the plasma plus blood group as com-
pared with those receiving blood alone was therefore to be
expected. Pooled liquid plasma was not to be incriminated
in any patient as the cause of secrum hepatitis.

The probability that the results obtained in this clinical
study could have occurred by chance alone, computed statis-
tically, proved to be less than 1 in 1,000. The statistical
method reported in this study is but one of several that were
applied; regardless of the method used, the conclusions re-
mained unchanged.

There is little chance that pooled liquid plasma will pro-
duce serum hepatitis after being stored about 6 months
at average temperature of 89 F. (31.6 C.). Provided adequate
bacteriologic safeguards are used to insure sterility, this pro-
cedure will enable preparation of pooled plasma that is es-
sentially free from the risk of transmitting serum hepatitis.

. When these same conditions prevail in plasma prepara-
tion, except that the temperature is 9.2 C. lower (224 C. or
72 F.), serum hepatitis can be transmitted despite 7 months
of storage. Daily temperature records are therefore essential
to the safety and success of the procedure.

» IThic st A€ fon ‘rum hepatitis has now been
. v t blood replacement therapy.
+ article, that pasteurization
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may be equally effective with the additional advantage of greater ease of
preparation Certunly there 15 adequate justification for more clmical expe
rience 1n this direction —Ed ]

Clinical Trial of Pasteurized Pooled Human Plasma 1s
reported by Wilham C Levin, Truman G Blocker, Jr,
L Trank Dunton and Melvin A Casberg® (Univ of Texas)
The plasma, treated by heating to 60 C for 10 hours to inac-
tivate the serum hepatitis virus, was admrustered 35 times
to 30 patients No mmmediate untoward consequences were
observed No subjective or objective evidence of anaphylac-
tord or other allergic episodes, no symptoms suggestive of
significant hemodynamic changes, no pyrogenic reactions,
no chinical or laboratory evidence of hemorrhagic diatheses
and no sigmficant alterations 1 serum protemn levels were
noted

In previous trals, 130 units were given to 84 patients, with
22 readministrations after 1 month Two patients being
treated for pulmonary tuberculosis had chest pamm Two pa-
tients felt “chilly,” without objective evidence of reaction,
and 6 hours after mfusion, 1 had shght temperature eleva
tion (1006 F ) which lasted a few hours Schultz-Dale tests
on serum from 11 of these patients showed negative results
1n all

These expertences and previously reported evidence of ef-
ficacy of pasteurization in 1nactivation of serum hepatitis
virus probably assure the long term safety of this prepara-
tion, inasmuch as pasteurization of serum albumn has been
satisfactory by the same method These clmical trials also
suggest that 1t exerts a satisfactory oncotic effect, with pro
duction of almost a calculated optimal increase 1n plasma
and blood volumes 1n normal recipients, with maintenance
of this effect for at least 24 hours More extensne climecal
trials 1n patients who require blood volume expanders are
needed

Removal of Excessive Potasstum and Ammomum from
Bank Blood Prior to Transfusion by cation exchange resin
15 described by David Charles Schechter Thomas I' Nealon,
Jr and John H Gibbon, Jr? (Jefferson Med College) There
1s progressive increase in ammonium and plasma potassium
1 blood stored m silicomzed vacuum bottles and plastic

(8) US Armed Forces M % 9 1249 1256 September 1958
(9) Surg Gynec & Obst 108 16 January 1959
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contamers T hese w0ns accumulate more rapidly m blood de-
calaified by passage through an on-exchange column than
m blood to whieh A CD ~olution has been added

Alrriion —The resin columns conststed of 50 Gr. Dowex 50-A8,
sodm evele, supported on 100 mesh nylon bolting cloth i 1 vimlite
casing  1he columns were connected to the blood contuners (g,
1) Cald blood was prssed over the resin at room temperiture 10
simulte conditions pres uhing during most chinieal transfusions Rate
of flow of hlood through the rewin prck was 50 ml Znunute

Analvars of blood for ammomum, potasstum and sodm

Bonk Hood
8 “Cotxn free”.
— dn plostic eontoiner
Jon exchonge N
resn cokmnt N

7.

Fig 1—A and p 10ns 3 { by passage of bank hlood
through sterile resin column n series with contamner Effluent blood may then be
given directly to a patient (Courtesy of Schechter, D C ¢ a/ Surg, Gynee &
Obst 103 16 January, 1959 )
shoned that potassium nas reduced to below wutial levels
and ammontum to about normal levels There was a con-
comitant small mcrease i sodium Ammomum and potas-
sium were removed to the extent of 74% and 94, respec-
tively Increase in plasmt sodium averaged 11%

Admmistration of stored blood 1s potentially dangerous
m patients with renal damage, severe tissue tnjury and hver
damage This simple method 1s recommended as an effec-
tive means for removing escessnve potasstum and ammo-
nium from the blood bank

Serum Hepatitis from Whole Blood: Incidence and Rela-
tien to Source of Blood Calvin M Kunin! (Harvard Med
School) 1nvestigated whether an apparent increase 1n nci-

(1) Am J M Se 237 293303 \larch 1959
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dence of homologous serum hepatitis noted during a single
year at the West Roxbury (Mass ) Veterans Admimstration
Hospital was due primarily to use of blood supplied by a sm-
gle commercial source A retrospective study was made of
the hospital records on cases that occurred during 5 years
and of all pints of blood used during that pertod The data
suggested that one commercial source may have been re-
sponsible for more than its expected share of cases Two
Iines of evidence were available, the temporal relation of an
mcreased number of cases during years mn which this bank
was the commercial source and an unexpected representa-
tion of pints of blood from this bank in patients in whom
hepatitis developed subsequently Neither of these lines of
evidence was conclusive

A simular study was therefore undertaken at the Boston
Veterans Admimstration Hospital during 6 years This hos-
pital had received blood from smmlar sources Once agam
an unexpected representation of pints from the suspect bank
was found 1n data on cases of serum hepatitis This time
comparison of the incidence of cases per 100 umits during the
years used when bank X supplied 28 5% of all pmts of blood
used and the years when a negligible amount was used re-
vealed a difference 1n the attack rates sigmificant at the 001
level The comparison for both hospitals on a similar basis
was of borderline significance (P =0 05)

These assumptions were made, which are considered vahd
for this type of comparison A representative proportion of
patients with serum hepatitis recerving blood from each
source reported back to each hospital for diagnosis and treat-
ment Al patients included had true serum hepatitis result-
g from transfusion of blood Cases of serum hepatitis that
occurred from needles, syringes and blood products were
negligible or were balanced out The most valid estimate of
the number of icterogenic pmts used when multiple transfu
stons are grven 1s based on the number of cases per 100 pt
blood given, regardless of the number of pints received by
the mdividual recipients The number of icterogenic pints
nussed 1n patients dying during the incubation period was
neghgible or balanced out A single pint was responsible for
each case and the other pints received were not icterogenic
This final assumption appears vahd m view of the small
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number of pints given to patients and the low over all mer-
dence of the disease

Metabolic Alkalosis Following Massive Transfusion Mar-
tm S Litwmn, Lows L. Smith and I'ranais D Moore?* (Har-
vard Med School) found that after massine transfusion
with whole blood preseryed m acid-atrate-dextrose (ACD)
<olution, usutlly immedinte posttransfusion metabolic aci-
dosis occurs due to the low pll of banked blood and poor tis-
sue perfusion Imtind acidosis 15 follow ed m several hours by
gradual onset of a metabolic alhalosis, which 1s most marked
on about the 3d posttransfusion d1y This alkalosis 1s due to
the metabohic breahdown of sodium citrate, which 1s used as
an anticongulant im ACD solution The mimmum amount of
sodium citrate necessary to produce nmld alkalosis after
transfusion m hemorrhage 1s about 135 mEq This would be
contained 1n 8 units of whole blood preserved in 600 ml ACD
solutton A or 1,000 ml solution B

Posttransfusion alkalosis represents, mn a sense, the re-
verse of citrate intonication, 1t 1s a result of the metabohe
utthzation of aitrate Thus the alkalosis produced would be
expected to have effects just the reverse of those of atrate
on myocardial irritability, 1e  those of hypocalcemia, aci-
dosis and hyvperkalemin Minor aitrate accumulation may be
sigmficant under special circumstances, quite aside from the
missive accumulation usually associated with atrate to-
ity This metabolic alkalosis 1s probably an effect to be
desired In the 11l postoperative patient or i the patient
transfused after severe hemorrhage, alkalimzing therapy
may aid in counteracting the metabohc acidosis that results
from madequate tissue perfusion Though evidence 1s not
conclusive, there are data to suggest that in amimals and
m man i presence of hypovolemia, oliguria, hy potension
and shock vasculir homeostasis and recovery are more
easily aclueved 1n a normal or alkaline acid base setting
than m severe actdosis The alkalosts of transfusion 15 be
hieved to be an umntentional, but probably beneficial, by
product of modern blood bank practice When pyloric ob
struction coewists or there are other sources of alkalosis or
hypokalemia this transfusion atkalosis may be of more dan
gerous sigmficance

(2) Surgery 45 805813 May 1959
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Hemorrhagic Diathesis Associated with Massive Trans-
fusion In the past decade, with increase 1n large scale oper-
ations and use of large volumes of blood for replacement,
fatal hemorrhage of obscure origin has raised challenging
questions During the Korean conflict this complication was
noted 1 field and forward hospital surgery The syndrome
became known as “hemorrhage due to massive transfusion”
and serrous indictment of large volume blood transfusion
excited general concern Investigations have not yet mdi-
cated a common cause for the abnormal bleeding Open car-
diac surgery with its concomitant need for massive blood
replacement presents a unique opportumty to study this
problem

S Gollub, A W Ulin, H S Winchell, E Ehrlich and
W Weiss® (Hahnemann Med College) studied 38 patients
who recen ed large volume blood replacement m whom co-
agulation factors were determined Of 30 who had open car-
drac surgery, 8 bled abnormally, and 8 who had closed car-
diac procedures also bled abnormally Bleeders recened a
greater ax erage total amount of blood as compared with non-
bleeders, but up to the time when bleeding started, this was
not the case Bleeders were grven 6 0and 46 L up to the time
of bleeding, nonbleeders recerved an average of 54 L It ap-
ears therefore that massive transfusion 1s not a condrition
sufficient to produce hemorrhage

Exammation of mean values of mdividual coagulation
tests did not disclose any biologically significant differences
1 the platelets or plasma coagulation factors between bleed-
ers and nonbleeders undergoing open heart surgery There
were, however, consistent findings of lower values or greater
relative decreases in various coagulation factors for bleed
ers Whether the summation of these individual nonsignifi-
cant differences 1s significant 1n the aggregate, such that the
hemostatic mechamsm of bleeders 1s sigmificantly more 1m-
patred than that of nonbleeders, 1s not known Results of
plasma recalcified time suggest such a tendency, though ab-
solute differences are not impressive In further studies, the
role of blood vasculature 1s being considered

The authors suggest reconsideration of the term “hemor-
rhage due to massive transfusion” and a generahized ap

(3) Surgery 45 204222 February 1959
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proach to the svndrome of “uncxpluned bleeding 1 the
surgical pattent”

Problem of Overtransfusion in Massive Hemorrhage was
studied by John W Downs* (Lattle Rock, .Arh ) In crrcula-
tory overlonding, withm 1 hour of transfusion the patient
<uddenly becomes dyspnac, orthopneie nd intensely cya-
notic  Blood-tinged frothy sputum may be coughed up
Venous pressure 15 elevated, as indicated by engorgement
of the jugular vans m the ercet posttion, the lungs fill with
sibilant and <onorous rales, and auricular fibrillation may
occur The prtient mav dic within a few mmutes of onset of
symptoms, depending on degree of overloading and ability
to tolerate 1t Pernipheral edemn mny develop af the patient
survives some hours without treatment

Asthma 1s the only conditton Ithely to cause confusion
When it 1s necessary to admunister [irge volumes of fluids
at a rapud rate, repeated auscultation of the chest and gross
determination of venous pressure should be done

Tourmquets tight enough to prevent yvenous return but
not to occlude arterial pulsations should be applied to all four
extremities They should be left 1n place no longer than 30
minutes at a time i st1s1s 1s necessary for over 30 minutes,
the tourmquets should be released one at a time and then re-
applied As soon as diagnosis 1s confirmed, phlebotomy
should be done The amount of blood withdrawn should ap-
provimate that ginven af 1t 1s 500 ml or less

Positive pressure onygen therapy 1s helpful i combating
marked pulmonary edema Patients are more comfortable
and less cyanotic when the mask 1s mm use I'lnds should be
restricted to the minunum to produce an adequate urinany
output and should contam no electroly tes unless a spectfic
electroly te defictency ewssts I'requent tracheal aspirations
are used to remove fhd accumulations

Immediate, Nonhemolytic Reactions to Blood Transfu-
sion Analysis of Sertes of Transfusions Olof Ramgren, Erik
Shold and Jan-Egon Tengberg® (Stockholm) found that
the incidence of reactions associated with 6899 transfusions
administered durmg 1955 was 411 (596%) The rate for
febrile reactions was 3 55%, for allergic 1 2% and for other

(4) Ann Surg 148 7380 July 1928
(5) Acta med scand nav 167 211223 1958
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reactions 12% No hemolytic reactions due to serologic m
compatibihity occurred

Cases m which reaction occurred were compared with a
control group 1n an attempt to elicit enterra for predicting
rishs of reaction Hemolytic and other nonposthemorrhagic
anemias show a high reaction rate Nephropathic anemias
and posthemorrhagic conditions of blood defictency, con
versely, show a strilungly low rate With respect to mahg
nant tumors, no difference exists between the two groups Pa
tients with nephropathies tolerate transfusion well, despite
the large numbers of transfusions admimstered to many of
them Otherwise, the madence of reaction increases with
the number of previous transfusions In cases m which the
pretransiusion sample reveals rouleaux formation, there 1s
a clearly increased febnle reaction incidence The sedimen
tation rate appears to be without sigmficance in this respect
In allergic reactions the pretransfusion sample provides no
guidance In this senzes age of the blood does not appear
to affect reaction rate sf admnistered withm 14 days If a
patient has a certain type of reaction after bloed transfusion
an mcreased risk of reactions of the same type may be en
pected from subsequent transfusions

Six-Year Study of Incompatible Blood Transfusions Lee
S Binder, Victor Gunsberg and Merel H Harmel® (State
Univ of New York, New York City) report 30 cases among
81,392 transfusions Incompatible blood transfusion reac
tions were classified into 5 major groups In group A, 10 pa
tients were hnown to have had transfusions with mcompats
ble blood, but laboratory evidence of hemolysis was not
shown Nine showed mcompatibility in the ABO system
Rh antigens were myolved 11 1 Seven of the patrents had
climcal symptoms suggestive of an mncompatible transfusion
reaction In 5 patients to whom B positive blood had been
given symptoms developed after transfusion of Jess than 100
cc blood and in 1 after only 5 ec Three patients who
showed no clinical reaction recerved 0 positnve blood, prob
ably of low antibody titer

Group B mcluded 6 patients with free hemoglobin 1 the
blood and urine, but with normal output Of 4 who had
symptoms with the smallest volumes of blood, 3 had re

(6) Surg Gynec & Obst 108 1934 January 1959
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ceived group B blood. Two had evidence of hemolysis .with
apparently compatible blood. The symptoms were vnrl:\blc
in number, severity and duration, but all the patieats
recovered,

In group C, 3 patients had oliguria lasting 48 hours or less;
1 died. In 6 patients in group D oliguria lasted over 48 hours;
1 dicd. One patient showed Rb incompatibility and in this
group was 1 of 3 in whom the transfusion reaction was asso-
ciated with hypertension.

In 5 patients in group L, intractible bleeding developed
with incompatible blood transfusion; all died. Only 1 sur-
vived long enough (5 days) for kidney damage to contribute
to his death. In 3 patients, hypotension was a prominent
initial finding; 1 became hypertensive; and in 1, blood pres-
sure remained normal.

The pathogenesis of acute renal failure that can result
from an incompatible transfusion is unresolved. Several fac-
tors may act singly or in concert to produce renal ischemia:
(1) shock, (2) cffcct of hemoglobin, (3) blood loss, (+) anes-
thesia, (5) levarterenol bitartrate. These factors could not
be correlated with production of kidney shutdown in this
series and they do not seem to have prognostic significance.

The clinical course of a hemolytic transfusion reaction is
divisible into four phases: an initial phase of clinical symp-
toms ; interval phase of apparent clinical improvement asso-
ciated with oliguria ; renal failure identified with stupor, con-
vulsions and coma; and recovery heralded by abrupt onset
of diuresis. Each is variable in severity and duration and
one or more may be clinically insignificant or lacking en-
tirely. As the patient progresses through each phase, ther-
apy is varied to meet the changing clinical problem.

Education of the responsible physician to more careful
and thoughtful use of blood has the greatest potential for
ultimate reduction of incompatible blood transfusions. Less
than half of the patients in this series receiving incompat-
ible blood had transfusions that were indicated. Indications
were questionable in 53%. Only 14 of the 30 transfusions
were given for what was thought at the time to be an emer-
gency. Of the 14 indicated transfusions, 11 resulted in mild
reactions, but 73% of the severe reactions resulted from non-
indicated blood transfusions. Of 7 patients who died, in 6
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death was associated with transfusions of questionable ne-
cessity

* {Ths article, along with the others ummediately preceding tt, pomts up
agam some of the important and even fatal complications associated with
biood transfusion The ready facshity of blood transfuston m modern prac
tice, 1ts unquestioned need and efficacy i many conditions and 1its relatne
safety have undoubtedly led to a tendency to overuse this valuable agent
Such artscles as these however, serve a remundful purpose concermng the
untoward effects of blood transfusion and emphasize the need for serrous
consgd}eratxon of the mdication of each umt of blood to be admmstered

Postsurgical Anuna+ Experimental Study of Flwmd and
Electrolyte Changes was done by B ¥ Rush, Jr,and H T
Randall” (New York) to measure and evaluate the shfts of
fluid and electrolytes that occur wm acute and total anuna
after surgical procedures Observations in 9 dogs are tabu-
lIated and discussed Methods employed included serial
determinations of plasma volume and the space of distribu-
tion of sucrose and ubin, determination of changes m the
concentration of plasma electrolytes, estimation of intra-
cellular (muscle) water and electroly tes by serial biopsy and
tissue analysis, metabolic balance studies, and estimation
of total body potassium by radwactive potassium dilution
studies

Anurna was produced in the dogs by hgature of the ureters
Studies of mntra- and extracellular flind spaces and electro-
Iytes were done before and usually 72 hours after onset of
anurta In all but 1 dog fwid ntake was restricted to about
half the wmsensible loss

It was found that, during anuria, total eatracellular so-
dium, chlonide, carbon dioaide and pH decreased, whereas
extracellular potassium, phosphate and magnesium -
creased Intracellular sodiuym and chloride mcreased With
fimid restriction, plasma volume decreased, mulin or sucrose
space decreased both m the entire animal and 1n muscle
biopsies, and mtracellular water mcreased Balance studies
mdicated that loss of chlonide from the extracellular flwd
could not be accounted for mn eatracorporeal losses Total
available body potassium remamed the same before and
dunng anuria

Under the experimental conditions established, it was felt
that there was a shift of flmd and electroly tes from the ex-

(7) Surgery 43 655 605 October 1958
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traccllular space into the cells with extracellular dc}‘xydl:n-
tion, hyponatremia and hypochloremia correlated with in-
tracellular edema, hypernatremia and hyperchloremia.

Cation Exchange Resins in Treatment of Hyperkalemia.
According to Iarvey R. Bernard, John C. Fletcher and
Charles F. Humphreys® (Washington Univ.), exchange res-
ins can be nsed effectively in treatment of uremia and in some
instances their use has obviated the need for dialysis. Ex-
change resins adaptable to treatment of uremic hyperkale-
mia have two components: the resin base and the attached
groups that bind the exchangeable ions. In general, the
resin base consists of long-chain polymers, cross-linked by
shorter molecules, forming a lattice structure so constituted
as to be inert and completely insoluble. The surface area
of the resin may be expanded by decreasing particle size,
grinding or limiting polymerization. Active groups of ca-
tion exchangers are bound to the resin base at multiple sites
and consist of strongly ionized (sulfonic) or weakly jonized
(carboxylic) acids. Most of the exchange resins now being
manufactured have exchange capacities of 3-5 mEq. cation/
Gm. dry resin. The type of jon used to charge the resin has
not been of clinical significance; i.e., there were no obvious
differences between use of sodinm-charged and ammonium-
charged resins. In no instance was significant alteration in
extracellular fluid volume or osmolar concentration caused
by use of sodium jon through exchange for potassium.

In treating over 40 patients with cation exchange resins,
no adverse toxic effects were encountered. The only difficul-
ties were of technical origin. Fecal impaction from concre-
tion of resin particles has not been noted since finely ground
resins were suspended in hypertonic (10%) dextrose solu-
tions before introducing them into the colon.

Although exchange resins did not provide ideal treatment,
a few patients with high serum potassium levels were suc-
cessfully treated. Exchange resin treatment is started after
the serum potassium rises above 5 mEq./L. or when steady
rise is evident, even at lower levels. When these indications
are followed, small doses of resin are used and can be given
over many days. The effectiveness of cation exchange resin
treatment of hyperkalemia is directly proportional to the

(8 AM.A. Arch. Surg. 77 703708, November, 1953
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skill and perssstence of the person who gives the enema

There 1s wide indivadual variation 1n the rate of extra
cellular flusd potasssum elevation from patient to patient
during acute renal farlure due to previous state of potassium
metabolism, unusual losses (extrarenal) of potassium and
unusual sources of potassum gain through breahdown of
transfused blood, destruction of tissue or unknown causes
It 1s therefore next to impossible to predict the exact rate
of potassium accumulation or time of onset of hyperhalemia
Guided by careful clinical observation, small doses of resin
(20 30 Gm daily) may be started almost immediately on
discovery of renal shutdown, thus prophylactically remov
mg the rather small daily accumulation of potassium If
similar methods can be found for reducing the effect of other
toxic factors mn uremsa, necessity for extracorporeal dialy
sis may be still further decreased Use of cation exchange res
s sufficiently early in acute anuria or oligurra usually re
duces the need for dialys:s in treatment of hyperkalemia or
prolongs the interval between dialyses

Artificial Kidney F M Parsons and B H McCracken®
report on 82 patients who were dialyzed with an improved
Kolff Brigham arttficral kidney The rate of blood flow
through the dialyzer has been increased from 200 m! a mmn
ute to maximum of 550 ml a mmute, and the dialyzing sur
face area of the cellophane has been mncreased from 21000
to 28000 sq cm These alterations have improved the clear
ance rates of urea and creatinme by nearly 40% The dialyss
which 1s carried out 1n a special room, 1s continued for 6
hours, but the whole procedure takes about 9 hours To fill
the machne before use 2 pt stored blood that s less than 5
days old 1s required and to prevent clotting, a total of 14 000
unitts of heparin 1s given intravenously mn divided doses
during the dialysis

Acute reversible renal failure occurred 1n 63 patients and
45 were dialyzed Basic treatment was a dietary regime (400
ml water and 100 Gm glucose daily, with vitamms) The
most consistent indication for dialysis was clinical deterio
ration particularly early mental changes nausea and vom
iting The biochemical indications were blood urea mitre
gen 180 200 mg /100 m! plasma potassium i excess of 7

(9) Bnt M J 1740751 Mar 21 1959
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mEq./L. and COa-combining power l{clm}' 13 mEq./L.
The metabalic response, estimated by daily rise of the blood
urca nitrogen was remarkably constant in any one patient,
and classification into mild (rise<15/mg./100 ml. a dn)_'),
moderate (risc 15-30 mg./100 ml. a day) and severe (rise
>30 mg./100 ml. a day) is suggested. l’:\tic{lts in th_c m:}d
group were often managed successfully without dialysis,
whereas those in the moderate group (mainly patients with
complications of late pregnancy) usually required dialysis
between the 6th and 10th days. Those in the severe group
(mainly patients with trauma, accidental or surgical) often
required dialysis as carly as the 4th or 5th day. Among pa-
tients in the severe group, incidence of complications, par-
ticularly sepsis, was high and the mortality greater. Many
of thesc patients were referred too late; carlier transfer
might improve prognosis.

Metabolic response in the pregnant patients was reduced by
70% when 30 mg. norethandrolone (Nilevar®) was given
daily. Administration of this steroid might largely climinate
the need for dialysis. Similar action has not been observed
in other conditions. Nine uremic patients with reversible
postrenal obstruction were dialyzed. Obstructions in the
upper renal tract were relieved surgically after dialysis. Ob-
structions caused by the prostate gland were relieved by an
indwelling catheter and dialysis was performed, operation
being delayed until renal function improved.

In chronic renal failure, too few patients were treated for
justifiable conclusions to be drawmn. In those with acute re-
nal failure of obscure origin, dialysis was used to maintain
life while diagnostic procedures were being undertaken. If
an irreversible condition was found, no further dialysis was
performed.

Many types of artificial kidney are available. Some of these
machines can also remove water from the patient by ultra-
filtration (Alwall, Skeggs-Leonards and Kolff disposable
pack), but unfortunately, their dialyzing surface area and
hence, efficiency, is less than the modified Kolff-Brigham
model used in this series.

Surgical Care in Post Traumatic Renal Failure. Benjamin
F. Rush, Jr,, Paul E Teschan and Roy Mundy! report on 8

(1) AMA Arch Surg 77 807 815, November, 1958
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patients seen at a specialized treatment center in Korea An
artificial kidney was used as an adjunct i controlling ure-
mia and potassium intoxication Many patients had recerved
massive wounds and showed large areas of nonviable tissue
which 1t had been 1mpossible to remove n 1mitial surgery at
forward hospitals

Group 1 consisted of patients with acute renal failure un
complicated by accompanying tissue damage or nfection
In 1 of 2 of these patients, diuresis (rise i urinary output
to over 1,000 cc daily after a period of oliguria, or output of
under 500 cc ) was re established with medical management
only, 1n the other, 1t was re-established with medical ther-
apy after hemodialysis A fatal outcome could not be averted
n 4 1n group 2, consisting of patients with acute renal fail
ure complicated by massive tissue necrosis and/or infec-
tion, m whom infected necrotic tissue could not be ade-
quately removed The outcome was satisfactory mn 2 m
group 3, comprising patients mn whom acute renal failure was
associated with severe tissue necrosis or mfection, which
was removed

Cases n group 2 1llustrate that 1n tissues severely mjured
by miection or trauma, there appears to be a failure of nor-
mal homeostasis, with an outpouring of potassium and nitro-
gen and other mntracellular constituents mto the extracellu-
lar flud In the patient unable to excrete these substances
rapid nise 1n serum nonprotein nitrogen and potassium levels
follows, and these changes are superimposed on serious
mbalances already present due to renal failure and post-
traumatic electrolyte shifts When infection cannot be con-
trolled or when dead and dymng tissue cannot be fairly
completely debrided, deterioration 1s progressive One pa-
tient had repeated debridement of extensive wounds of the
night thigh and buttock and right arm, but after each proce-
dure necrotic tissue remained A total of 700 mEq potas-
sium, about 18% of normal body stores, was removed through
repeated hemodralysss, but rapid evolution of potassium in
tonication was only temporanly affected

When all necrotic and infected tissue can be removed 1n
patients with renal failure, as 1n group 3 patients, the course
may be favorably altered and the patient may be salvaged,
despite severe mtial mjury Excision of necrotic and m-
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patients seen at a specialized treatment center 1n Korea An
artificial kidney was used as an adyunct in controlling ure
mia and potassium intoxication Many patients had recerved
massive wounds and showed large areas of nonviable tissue
which 1t had been 1mpossible to remove 1n 1mitial surgery at
forward hospitals

Group 1 consisted of patients with acute renal failure un-
comphicated by accompanying tissue damage or mfection
In 1 of 2 of these patients, diuresis (rise 1n urinary output
to over 1,000 cc daily after a period of oligurna, or output of
under 500 cc ) was re-established with medical management
only, 1n the other, 1t was re-established with medical ther-
apy after hemodialysis A fatal outcome could not be averted
m 4 1n group 2, consisting of patients with acute renal fail-
ure complicated by massive tissue necrosis and/or mfec-
tion, 1n whom infected necrotic tissue could not be ade-
quately removed The outcome was satisfactory in 2 1n
group 3, comprising patients i whom acute renal failure was
associated with severe tissue necrosis or mfection, which
was removed

Cases 1n group 2 illustrate that in tissues severely injured
by infection or trauma, there appears to be a failure of nor-
mal homeostasis, with an outpouring of potasstum and nitro-
gen and other intracellular constituents into the extracellu-
lar fllud In the patient unable to excrete these substances,
rapid rise 1n serum nonprotein mitrogen and potassium levels
follows, and these changes are superimposed on serious
mbalances already present due to renal failure and post-
traumatic electrolyte shifts When mfection cannot be con-
trolled or when dead and dymng tissue cannot be fairly
completely debrided, deterioration 1s progressive One pa-
tient had repeated debridement of extensive wounds of the
night thigh and buttock and right arm, but after each proce-
dure necrotic tissue remained A total of 700 mEq potas-
sium, about 18% of normal body stores, was removed through
repeated hemodinlysis, but rapid evolution of potassium 1~
tonication was only temporarily affected

When all necrotic and mnfected tissue can be removed m
patients with renal failure, as in group 3 patients, the course
may be favorably altered and the patient may be salvaged,
despite severe iitial mjury Excsion of necrotic and -
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In a surgically closed wound, eprdermis does not umte at
the surface by growmg across the clot-filled defect, but ms-
grates rapidly toward the depths of the wound on the cut
surfaces of the dermis until 1t reaches a point of tissue con-
tinuity Here, advancing epidermal sheets from opposite
sides meet and close the wound The epithelial junction be-
comes greatly thickened and tends to fill i the defect left
by 1ts merted growth down the dermal edges Regenerat-
mg epidermus apparently secretes a proteolytic enzyme, a
fibninolysin, which facibtates sts movement beneath blood
clot and tissue debris and may be refated to keratimzation
Epithelization of experimental wounds 1s regularly accom-
plished before connective tissue regeneration becomes ap-
parent As the two tissues mature duning repair, epidermal
penetration of granulation tissue occurs Later, as new col-
lagen appears, eptthehal growth is reabgned and epider-
mization occurs Regeneration of connective tissue accurs 1n
situations well removed from the epidermms Regenerating
eptdermys probably exerts Iittle control over contraction
and granulation tissue formation other than that exerted by
the cover 1t provides

As the cellular exudation of acute inflammation sub-
sides, the fibroblast rapidly becomes the numerically dom-
mnant cell of the wound The first evidence of fibroblast activ~
ity appears n tissue adjacent to the wound At a time whesn
the central region abounds with infiltrated leukocytes, fibro-
plasia 1s proceeding at the periphery in contact with in-
flamed areolar tissue Fibroblasts have three functional
stages mn the healing wound prohiferation, collagen fiber
formation accompanited by waning growth potential and ap-~
pearance of fibrocytes, whose blast potential has vamshed
The mast cell 15 not always found, but sts function and that
of 1ts secretory products, lustamine, hepann and serotonmn,
are mmportant 1 connective tissue metabolism

The second numencally and functionally dominant cell
of granulation tissue 18 the endothebal cell After mnjury
hemorrhage and thrombosis oceur in the terminal vascular
bed directly affected, with a peripheral zone of studging and
diapedesis of dimmmishing nteasity Camllary proliferation
occurs from these perspheral inflamed vessels Only 1 cor
neal healing does normal fibroplasia occur 1n absence of an
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Bferstion of expullane g ol and ahiormal asa cular
filirog s 1a speresd featute of pramsd suh yace ompon
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vatentants Lamphiatic se erl pespend to st s by
Alstan moand tense prolifessen The tuptored hmphaoe
ver ol after diteet vgnty 13 ot be eoaled for aeveral das
disinge whieh isd and eells v dtech between the vee ol
and the teae

Ater i solutinn and dispoest of tiene debtiesn a s arnd
and ammediitely befoee filimblaed peoliferation, ceve fud
~eewpulates, dintipunhicd from early esndate

In tespon o to ampury, mtact pronnd «ubatance mpadls
tah e up water and tends o change fram a grel o a fnd that
preath enbances prisvape of particulate matter T he groundd
substance provides a comnd compartment briv cen eelle and
the sqscular svetom and cancequently an abligatory path-
wy between eolls of the healing wound amd the rest of the
bodv Inercrsang evidence suppests that the sullted mucn
poly sacchardes rerve an mportant function an nterfibnl-
Iy cementay of fibrous canncctine tissue

Collapen fibers prmaipally acconnt for restoration of ten-
sile antegnty 1o a severed tissue Collagen eoncentration
and tenale strenpth of & wound normally reach an imtial
masanum value i 1211 dave m most species Microfibrils
appear to be formed outade the cell and ther growth and
aggregatton lead to optieally viable collapen fibnls and 6
ber bundlcs I'sbnl bundhing mav depend 1 part on the nu-
menenl density of mucrofibnls in the tisene, m turn refer-
1blc to the abundance of precurcor collagen and ediulr wun-
thews Cellular densaity duning the prolferatinve phase ap-
pears to be direetly related to subsequent densaity of collygen
fibers, whether estimated chemienlly ar nucroscoprcally

Closure of an open soft-tissue wound, unhhe a sutured -
asion, depends Iargely on molbization of surrounding tis
sue rather than on eprdermal and connectine tissue regen-
cration Wound contraction 1s the mnjor factor, areawise, in
closure of a defect i tissue thatis not splinted by underly g
structures The more nearly complete the contraction,
the smaller the surface defect that must be bridged by
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In a surgically closed wound, epidermis does not unite at
the surface by growing across the clot-filled defect, but mi-
grates rapidly toward the depths of the wound on the cut
surfaces of the dermis until it reaches a point of tissue con-
tinuity. Here, advancing epidermal sheets from opposite
sides meet and close the wound. The epithelial junction be-
comes greatly thickened and tends to fill in the defect left
by its inverted growth down the dermal edges. Regenerat-
ing epidermis apparently secretes a proteolytic enzyme, a
fibrinolysin, which facilitates its movement beneath blood
clot and tissue debris and may be related to keratinization.
Epithelization of experimental wounds is regularly accom-
plished before connective tissue regeneration becomes ap-
parent. As the two tissues mature during repair, epidermal
penetration of granulation tissue occurs. Later, as new col-
lagen appears, epithelial growth is realigned and epider-
mization occurs. Regeneration of connective tissue occurs in
situations well removed from the epidermis. Regenerating
epidermis probably exerts little control over contraction
and granulation tissue formation other than that exerted by
the cover it provides.

As the cellular exudation of acute inflammation sub-
sides, the fibroblast rapidly becomes the numerically dom-
inant cell of the wound. The first evidence of fibroblast activ-
ity appears in tissue adjacent to the wound. At a time when
the central region abounds with infiltrated leukocytes, fibro-
plasia is proceeding at the periphery in contact with in-
flamed areolar tissue. Fibroblasts have three functional
stages in the healing wound: proliferation, collagen-fiber
formation accompanied by waning growth potential and ap-
pearance of fibrocytes, whose blast potential has vanished.
The mast cell is not always found, but its function and that
of its secretory products, histamine, heparin and serotonin,
are important in connective tissue metabolism

The second numerically and functionally dominant cell
of granulation tissue is the endothelial cell. After injury,
hemorrhage and thrombosis occur in the terminal vascular
bed directly affected, with a peripheral zone of sludging and
diapedesis of diminishing intensity. Capillary proliferation
occurs from these peripheral inflamed vessels. Only in cor-
neal healing does normal fibroplasia occur in absence of an
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intimate blood supply and enly in scorbutic healing docs
filroblast proliferation proceed without commensurate pro-
liferation of capillaries. Jn normal and abnormal avascular
fibroplasia, special features of ground substance composi-
tion probably account for dissociation of cell growth and
vascularity. Lymphatic vessels respond to inflammation by
dilatation and intense proliferation. The ruptured lymphatic
vessel after direct injury may not be sealed for several days,
during which fluid and cells flow frecly between the vessel
and the tissue.

After dissolution and disposal of tissue debris in a wound
and jmmediately before fibroblast proliferation, clear fluid
accumulates, distinguished from early exudate.

In response to injury, intact ground substance rapidly
takes up water and tends to change from a gel to a fluid that
greatly enhances passage of particulate matter. The ground
substance provides a ceniral compartment between celis and
the vascular system and consequently an obligatory path-
way between cells of the healing wound and the rest of the
body. Increasing evidence suggests that the sulfated muco-
polysaccharides serve an important function in interfibril-
lary cementing of fibrous connective tissue.

Collagen fibers principally account for restoration of ten-
sile integrity to a severed tissue. Collagen concentration
and tensile strength of a wound normally reach an initial
maximum value in 12-14 days in most species. Microfibrils
appear to be formed outside the cell and their growth and
aggregation lead to optically visible collagen fibrils and fi-
ber bundles. Fibril bundling may depend in part on the nu-
merical density of microfibrils in the tissue, in turn refer-
able to the abundance of precursor collagen and cellular syn-
thesis. Cellular density during the proliferative phase ap-
pears to be directly related to subsequent density of collagen
fibers, whether estimated chemically or microscopically.

Closure of an open soft-tissue wound, unlike a sutured in-
cision, depends largely on mobilization of surrounding tis-
sue rather than on epidermal and connective tissue regen-
eration. Wound contraction is the major factor, areawise, in
closure of a defect in tissue that is not splinted by underlying
structures. The more nearly complete the contraction,
the smaller the surface defect that must be bridged by
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the scar From this 1t follows that complete physiologic
contraction altogether precludes the formation of a patho-
logic contracture

I Inpury and abnormal repawr —Ldwards and Dunphy?
pomt out that the prmapal factor 1 mmpaired healing s
cellular privation, resulting from lach of essential nutrients,
inaccesstbihity of metabolites from the rest of the body or
mabihity of the cell to utihize them Common to scurvy, pro-
tein starvation, cortisone poisomng and radiation disease
are defects in other systems of protem synthesis Har
growth 1s defective or deficient, antibody formation 1s -
tubsted, somatic growth is retarded and there 1s general
wasting of body tissue No single biochermcal lesion 15 para
mount m the end eftect of these conditions, but current
knowledge lmghlights the defects m wound healng

Scurvy 1s marhed by failure of fibroblast differentiation
and mmpaired synthesis of collagen and sulfated mucopoly
saccharides Exactly how absence of ascorbic acid s ulte~
mately lethal to the orgamsm 1s still unknown

Protemn starvation ss characterized by retardation of all
phases of wound repawr, but heahng 15 ultimately accom-~
plished even in termunally depleted amimals Restoration
of healing toward normal by metliommne or cystme sup
plementation of the protemn free diet emphasizes the mpor
tance of amuno acid sulfur i heahing, and this 15 doubtless
an enzymatic function nvolving protemn sulfhy dryl groups
True dimenstons of the roles of osmotic derangement and
mdridual amino acid deficiencies 1 the healing defect of
protemn stariation remam to be established

Admimstration of cortisone depresses cell respiration and
division and synthesss of collagen and mucopoly saccharides
in the wound Simultaneously, cortisone cruses protem ca
tabohsm, and there 15 decrexse mn crculating ammo acids
Additive imparrment produced by combiming protein depr:
vation with admpustration of cortisone along with known
effects of cortisone on permeabiity and diffusion, suggests
that cortisone oy erdosage mduces m connective tisstre a form
of cellular starvation Paradoscally however protemn syn-
thesis 1 the Iner 1s mcreased by cortisone Perhaps refated
to this 1s the mntimate contact between blood sinusoids and

(3) New England J Med 259 275285 Aug 7 1958






54 GENERAL SURGERY

the material should not create a conditron that may fayor
bacterial growth Tensile strength should be Iugh i the
small caliber suture Knots should hold without fraymg or
cutting, threading should be easy The material should not
shrink or fray and should be nonelectrolyte, noncapillary,
nonallergemic and noncarcmogenie, and also newpensne
The materral should allow easy steriization by borling or
autoclaving without altering the suture The material might
also be of a type that 1s absorbed with minimal tissue reac
tion after it has served its purpose Obviously, this deal sur
gical suture matersal 15 not available
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Plain and chronue catgut, silk, cotton, wire, mylon, rame
nymo, Dacron and Teflon were studied 1n ammals as re
gards tensile strength of the sutured rectus wound, stol
ogy of this wound, tensile strength of the implanted suture
foop and grade of tissue reaction to the suture The catgut
sutures were similar to the nonabsorbable sutures until ab
sorption began At this time, tissue reaction wcreased and
the tensile strength of the suture fell rapidly
Tissue reaction to Teflon was the least of any of the su
tures studied and the tensile strength was satisfactory (Tig
2) A braided rather than twisted suture would probabh
decrease the amount of fraying, but, as with the other syn
thetic sutures, some alterations of the suture will be neces
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<ary so that the kuot will be dependable. The favorable
characteristics of Teflon are <o evident that further work to
overcome tlns one diadvantage should certamly prove
worth wlile

Debricin: Clinical Experiences with New Protcolytic En-
zyme in Surgical Wounds in 139 patients arc reported by
James F. Connell, Jr, Loms R M. Del Guercio and Louis
M Rousselot® (New York Univ.). This enzy matic agent was
developed from the ficin lates of the fig tree Although
lughly actine agamst fully denatured protein, Debriem is
only partially active on margmal necrotic tissues There has
been no evidence of systemic tonicity and Iittle evidence of
wouttd maceratton

In 106 (7755) patients, respotise was more prompt with
less trauma, and 1 many mstances with extraordmary re-
sults, than would be anticipated with other available pro-
teolytic enzymes or surgical debridement In 19 lesions, re-
sults were fair and in 9, poor or meffectual In 55 patients,
the lestons were burns of various type and severnity ; 49 had
uleerated Jesions; and 30, 16 of whom were surgical pa-
tients, had various wound mnfections

To obtain good results, Debricin must be kept m contact
with the proper denatured tissue substrate The lughly spe-
cific nature of this biochemical reaction must be kept in
mind when selecting patients for therapy. The reactnve
process requires that the wound has adequate dratnage and,
if necessary, frequent replacement of enzyme, especially
when 1t has to be applied to convex surfaces

The mamn purpose of enzymatic debridement is to pro-
vide a clean wound 1n the shortest period After this state
has been aclieved, t\he enzyme should be stopped and ap-
propriate surgery for wound closure carried out Enzymatic
debridement 1s primarily an ancillary tool to surgical ther-
apy and not necessarily a replacement In many instances 1n
which both techmcs can be carried out concomutantly,
more rapid results will be obtained

Debricin 1s not bactencidal and should be accompanied
by parenteral antibiotics, especially when used in large
contammated wounds Further studies on local enzyme-
antibiotic combinations are m progress

(5) Surg Gyncc & Obst 108 9399 January 1959
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Skin Degerming Agents with Special Reference to New
Cationic Iodophore. Arthur W Frisch, Gordon H Davies
and William Krippaehne® (Umv of Oregon) tested a num
ber of shin degerming agents by the scrub ndex ntroduced
by Blauk and co-workers m 1950 and obtamed the follow
g indexes soap 173, Septisol 151, aqueous Zephiran®
(1 500) 96, pHisohex® 94, N-methylheptylcolaminoformyl-
methy I-py nidmium chionde 58, the 1odophore Virac 19 and
ethy! aleobol (709 by weight) 17 Under the experimental
conditions of testing, hexachlorophene and alhylbenzoninm
chloride were only shghtly more effective shin degermmng
agents than Ivory soap

Before Virac was used in the scrub experiments, prelim-
inary tests established that 1t demonstrated antibactersal ac-
tivity when concentration of odine was reduced to as little
as 5 ppm Later 1t was shown that Virac killed Mycobac
tertum tuberculosss, spores of Bacillus subtilis, Candida al
bicans, Microcoecns aureus, mfluenza A virus, polromyeh-
tis virus and Trichomonas vagmalis in use concentrations
From these prehummary tests, 1t was concluded that odwe
was readily released from Virac and acted as the major dis
mfecting agent The quaternary also exhibited potent ant
bactersal properties characteristic of this group of cationtc
compotinds In the scrubbing tests, Virac was definitely su-
perior to hexachlorophene and benzalkonium chloride, gi-
g a final mdex roughly nine tunes mare efficient as a de
germung agent than soap and water

Discriminate Antibtotic Prophylaxis i Elective Surgery
15 urged by T ] Pulaski® (Letterman Army Hosp) The
antibiotic chosen for protection during and after operation
15 preferably selected on the basis of prior bacteriologic
studies The purpose of continming therapy postoperatively
1s to control the remammng bactera after debridement and
dramage of mfected tissues Postoperative therapy 1s desit-
able ordmarily for no longer than 3 days At this tume the
patient’s condition 1s re-evaluated and a decision made as to
whether therapy 1s to be interrupted, continued or altered

The objective of prophylactic antibiotic therapy m the con
tamynated patient 1s comyersion nto as nearly a ‘ clean” cate-

6y Surg, Gynec & Obst 107 442 446 Qctober 1958
€7; Tbsd 108 385 388 April 1959
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pory as possible. Emphasis is placed on prc_opcmlivc prep-
aration and on judicious rather than exclusive use of anti-
biotics. Antibiotics should he used as an adjunct for standard
surgical procedurces, not as a substitute. Preoperative reduc-
tion of regional bacterial flora should be achieved by me-
chanical cleansing and adjunctive antibintic therapy. Circu-
lation should afford adequate, antimicrobial concentrations
in the infected tissues, Sceding at operation should be pre-
vented by proper quarantine. Postoperative antibiotic ther-
apy should be unnecessary unless spillage has occurred. An-
tibiotic effectiveness is often nullified by tissue necrosis,
hematoma, ischemia, presence of drains or foreign bodics,
or dead space. After mechanical cleansing, the drug used is
the one chosen by laboratory studies or in emergencies, and
the one determined by experience to be the most effective.

A category exists in which antibiotic prophylaxis is prob-
ably warranted in delayed or nontreated cases. Examples
are nonoperative treatment of acute pancreatitis, bleeding
esophageal varices, acute cholecystitis, perforated peptic
ulcer and active diverticulitis. Tt is questionable, however,
whether otie is actually using antimicrobial prophylaxis or
therapy in these potentially explosive surgical cases. Never-
theless, evidence favors antimicrobial therapy in these in-
stances. In the presence of infection, chemotherapy, not
chemoprophylaxis, is needed before and after surgery. The
antimicrobial agent used should always, when practicable,
be sclected on the basis of careful laboratory sensitivity
studies of the organism involved.

Prevention of Wound Infection Following Contamina-
tion with Colon Organisms. A. O. Singleton, Jr., David Da-
vis and Jerry Julian® (Univ. of Texas) observe that where
there is sufficient time to prepare the bowel preoperatively
by administration of oral antibiotics and sulfonamides, the
bacterial flora of the bowel and incidence of infection should
be greatly reduced. Great care in protecting the wound and
avoiding contamination is of prime importance with or
without bowel preparation. Edmiston demonstrated, in an
experimental evaluation of intestinal antiseptics used for
protection from fecal contamination during colon resec-
tion, that avoidance of contamination is more important

(8) Surg, Gynec & Obst 108:389-392, April, 1959,
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ords, no correlation can be made between type of esudate
or condition of burned surface and amount of magnesium
appearing n the exudate These cudate losses of magne-
stum generally lie betw een the amounts lost sn the urine and
m the stool and m 1 case contributed significantly to the
negatine balances

The departure of the magnesium-mitrogen ratios from the
value generally ascribed to normal muscle (06 08) argues
strongly for specific retention in or mobihzation from the
sheleton of magnesium

Treatment of Burns with Particular Reference to Local
Care. Michael L Mason* {Chicago) emphasizes that local
care of a burn begins just as soon as the patient’s condition
permits If no shock 1s present and adequate fluid replace-
ment 1s started at once, the burn may be treated immed:
ately Under stnictly aseptic conditions, burn surfaces are
first washed gently with soap and water After cleansing
the wound and the surgeon changes gloves and gown, shmn
tags and blisters are removed from the surface with sterile
mstruments Excision 1s not carried out at this time

The author prefers the closed treatment, consisting of ap
plication of a thich absorptive compression dressing, which
stops pain almost immediately A single layer of rayon, if

(4) Northwest \led 57 1439 1446 November 1958
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hightly moistened with saline, 1s an excellent coverng &
rectly over the burn, 1t 1s transparent and so finely meshed
that granulitions cannot grow through 1t Absorptive lay
ers may consist of fluffed gaure, covered with abdominal
pads and kept 1n place with woven elastic bandages Immo
bilization 1s accomplished by the bulky compression dress
mgs plus splints on the extremities, applied m functional
position Intravenous flmds may usually be discontinued
after 48 hours, then a diet rich n protemn, 150 200 Gm daily
1s grven, along with large amounts of vitamins, especially
vitamm C (500 1,000 mg daily) In some severely burned
patients, tube feeding by nasogastric drip 1s necessary Blood
1s given liberally during the first few days, then once or
twice weekly, as needed

The burn usually 1s examined on the 5th to 8th day Tacal
and hand burns are usually uncovered by the 4th or 5th day
Hand burns may often be excised and skin grafted at once
Other burns are dressed on the 7th to 9th day If the injur)
15 only deep dermal, dressings are reapphed and complete
healing may be anticipated 1 another 7-10 days With only
small spotty areas of 3d degree loss, these areas may be per
mtted to slough off and epithelialize spontaneously Occa
sionally, fairly good sized areas may be dressed every 2d
day or so and the slough permitted to separate Free graft
may then be placed over the defect This pohicy, however
may lead to many weeks of delay in closure Another haz
ard of watting 1s that areas of deep dermal burn m1y be
converted mto full thichness burns There 1s also danger of
infection from repeated dressings

The most rapid method of slough remoyal s that of sur
gical excision under general anesthesra and with blood
available Grafting 1s not often feasible at the time of exc
sion because of bleeding Immediate grafting 1s often pos
sible on the hand, on which the operation can be performed
under tourmiquet control, with application of a pressure
dressing before release of the cuff

Evaluation of Fine-Particle Skin Autograft Techme Based
on experiments m rabbits Willlam A Cox and William W
Nichol® (Brooke Army Hosp) found that spht thickness
skin autografts will survive 5 minutes of mincing mn a food
TG ADMA Arch Surg 77 870874 December 1958
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Blendor and the cell homogenate will proliferate when
pced on a raw defect It was difficult to determine the
wmount of <han coverage obtammcd beeanse of continued con-
teetion an size of the defeet, which resulted from loose at-
tichment of the rabhit <kin to underlying fasctn Threo
weeks after grafting, of the defoet had contracted to 67
cm and was 605 covercd with <hm, the actual arca ot
grafted <k was 6X7 em times 6096 or 25 sq em, which s
thout 25 times the area of the <Jan graft that was mmeed
and apphcd to the defeet 1The increased adge surface of mul-
tiple small particles of homogomzad autograft pormitted
cprithdization to proccad from muluple ponts Many ¢pi-
thehinl eells of the graft were brohen up by the blades of the
Blundor or sufficiently traumatized to ciuse death This may
oxplun why greater coverage was not obtamned Usually the
cell fragments seen i stamed smears were composed ot
groups of cells and occasvonally an ntact hur follicle Hair
follicles were al<o found i hiopsy specimens obtamed from
the center of the grafts In rare mstances fine hars were
scen growng i the graft area

Becuse this techme docs not give complete epithehal
coverage imtially or for «everal weeks after grafting, raw
areas remain that result in fld loss and provide portals for
myasive mucro orgamsms lhis grafting techme is unsut-
able for primary covcrage around jomts or 1 regions where
elisticaty 1s nccessary It nught be of value m providing
coverage for large immobile arcas Cosmetically, the techme
lcaves much to be desired

Survey of Burns at Vancouver General Hospital from 1946
t0 1955 1s prescuted by D IT Yates, G B Stiles, R J Cowan
and R G Langston ® During this period, 780 patients with
burns (528 superficial and 252 deep) were admitted a few
minutes to several months after myury Larly in the sertes
1t W1s common to recene a patient burned 3 weeks or more
previously , now a patient usually arrives within the first
few days, and 1t 1s rare to get an old untreated burn Causes
of burns were flime, 314, scalds, 237, chemuical, 36, electric,
27, direct heat, 117, not stated, 49 Children under age 10
comprised one third of the total and had one third of the
deep burns Mortality was 26% for children and 5% for

(6) Canad M A J 78240245 Feb 15 1958
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adults (an inclusive rate of 42%) Adults recerved more ex
tensive burns—usually from flames, which caused 80% of
the deaths There were more deaths 1 patients under age
5 (7%) and over age 60 (12%) No patient Ined 1n whom
deep burns mvelved 45% or more of the body surface, and
mortality mcreased when the burn exceeded 25% In the
first 2 days after the burn, shock was the commonest cause
of death, but pnlmonary edema was often associated Pul
monary edema and bronchopneumonia predominated sepa
rately and together from the 2d to 11th day The most fre
quent cause of death from the 5th to 15th day was acute
tubular degeneration of the kidneys, but this was occasion
ally associated with hepatitis or pulmonary mvolvement The
single proved death from hepatitis occurred 1 a child, aged
10 months, 1n whom the burn did not exceed 10% of the
body surface and who had received blood and plasma on
admission Serum jaundice occurred mn only 2 other pa
tients given plasma, both recovered Two cases of septice
mia were fatal Generally, there were no deaths attributa
ble to inadequate management of the shock phase, although
often no obvious program was bemg followed Early in the
sertes there was a tendency to care for the burn surface be
fore shock was controlled, but now the latter 1s overcome
before local therapy is applied Smaller amounts of nar
cotics are bemng used, thus reducing the hazard of depres
sion 1n elderly patients

Better understanding of the method of preparing the burn
area for skin grafting has led to earlier grafting with resuit
ant reduction in morbidity and hospital stay Average
time of application of the first skin graft i 1947 was 369
days, and mn 1955, 226 days Recently, the burn area has
been prepared for grafting by debridement under anesthesta
or by actual exciston The skin graft 1s not apphied until 2o0r3
days after excision The trend 1s toward a reduction i the
number of grafting procedures and toward successful cov-
erage of larger areas 1n a single operation This 1s reflected
sn the reduction of hosprtalization for a deep burn from 733
days i 1946 to 464 m 1955

Mortality Rates 1n Patients with Burns Report of Expe-
rience at San Francisco City and County Hosprtal, 1943 56,
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on the Unneraty of Califormn Sersice, 1s presented by Al-
bert G Clark and J Harold {{ancon,” who restovwed 93 cases
of burns corermyg more than 2056 of the body surface Mor-
tahity wereased from 4090 m the period 1943-47 to 69% 1 the
period 1952-56 Sigmficant change n sunvaval time was
noted T'rom 1913 to 1947, 6950 of the deaths occurred withm
48 hours of admission, from 1952 to 1956, only 1990 of deaths
oceurred within the first 48 lours 'rom 1943 to 1947, most
deaths resulted from shock i the mmediate postburn pe-
riod, m Inter years, the major case of death was mfection

No pattent orer 1ge 50 with burns over more than 23% ot
the body surfice surined Only 1 with burns mvolving
wore than 45% survived No patent with a blood culture
posttive for bacterin sunvned Use of antibiotics had no ef-
fect on maidenee of infection Llderly patients, children and
alcoliolics were luss able to resist effcets of mfection The
lowest mortality rate was m the group aged 15-35

Ihe only change m antiseptic techmic was mncreasmg use
of multiple, systemic antibiotics as prophylaxis and as de
finitiv e trcatment, not only for burned patients but for sur-
gical patients on the same wards During the period covered,
there was an merease m resistant orgamsms and 1 serious
and fatal infecttons due to orgamsms previously considered
nonpathogenic or of low virulence Although increased age
was a factor in the nising mortality, the authors believe that
the mcreasingly early mfectton in burned patients, caused
by ergamsms resistant to all antibiotics, also played a prom
ment role

The steadily mcreasing mortality, primanly due to nfee-
tion, would scem to warrant establishing a separate ward
for these patients Isolation techmics should be used, and
hospital personnel assigned to this ward should not be per-
mitted to care for other patients Since the use of antibiotics
prophy lactically has had no effect on mcidence of infection,
these drugs should be reseryed for therapeutic measures

* (Despte the acquisition of considerable additionat hnowledge about
the burn problem through extensive mvesnigations and the use of more
effective therapeutic measures such as antibiotics and blood replacement
therapy, there has been little or no appreciable change 1n mortality of ex
tenswve burns during the past several decades —Ed |

(7) Calforna Med 89 210214 September 1958
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doing. Tt makes sense to speak of immunity to bacterial in-
vasion, but immunity to implantation of tissues seems in
many aspects to be a Iaboratory artificiality that resides in
the methods of study, imposed by present limitations of
knowledge, and not by the phenomena. There is satisfying
evidence that living cells interact with cach other and with
their environment in specific ways, and that some of the in-
teractions modify cellular structure and physiology, tissuc
maorphology and organization, e.g., in the field of embryol-
ogy. H these are kept in mind, along with broadening view-
points of immunologists, some of the sceming artificiality
and confusion of transplantation immunity may in time
disappear.

Cells express their potentialities in ways strongly modi-
fied by their morphologic position and associations, Experi-
mental embryology is replete with observations indicating
that whether a cell differentiates, how it differentiates and
to what extent, depend on environmental factors. Some
if not all, of these intercellular reactions are mediated
through “information” carried by the cells, Experiments
suggest that some of this information is on the ceil surface
and some may depend on relatively large and complicated
arrangements of constituent molecules. If so, it would not
reflect on indications that lesser fragments of whatever is
“arranged” may also be active or on the probability that be-
cause of their simpler nature, they might be first to be dem-
onstrated and studied. If such information (antigen) is in-
vohed in tumor immunity, as it appears to be, it is not
characteristic of the tumor as such because it is shared
by normal cells. However, it is conceivable that one at-
tribute of malignant cells is a disarrangement of such in-
fom_m.tion so that the cells no longer react normally to their
environment.

On a tentative and speculative basis, the sparse facts of
tumor immunity may be looked on as fragmentary repre-
sentations of broad biologic principles, broader than is usu-
ally implied by the term “immunity.” Possibly in the past
only special cases of general phenomena have been dealt
\\{1th, \\'hjcll. should be thought of in relation to development,
dlfferentmtlon and organism controls, as well as in relation
to immunity. Such speculation led to the search for evidence
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of specificity in gastric digestion. Experimental results en-
couraged retention of the working hypothesis that recog-
nition systems may be widespread in biologic phenomena.
How such systems operate is still largely a mystery, but
many facts suggest they may be an important influence in
cellular behavior. Cellular behavior poses the central prob-
lems in cancer and other biologic phenomena. All factors in-
fluencing cellular behavior are important and will remam
so until knowledge of cancer is complete.

This viewpoint attempts to relate some of the artificiali-
ties of transplantation immunity to the realities of general
biology and thereby remove some of the obscurity. This
working hypothesis has led to experiments yielding inter-
pretable results and may do so in the future. It has the
philosophic virtue that it keeps open another possible ap-
proach to the problems of learning what a cancer is funda-
mentally and what might be done about it practically.

Role of Operative Stress on Resistance of Experimental
Animal to Inoculated Cancer Cells (Walker 256 carcino-
sarcoma) was tested in rats by Peter Buinauskas, Gerald O.
McDonald and Warren H. Cole? (Univ. of Illinois). “Takes”
were observed in 61.1% of 85 rats subjected to celiotomy just
before inoculation of cells and in 31.6% of 79 control rats
inoculated with cells but not subjected to surgery. The con-
trol rats lived longer than those with celiotomy: at 35 days,
75% of the controls and 41.7% of the celiotomized rats were
alive; at 90 days, 61.5% of the controls and 33.3% of the ce-
liotomized rats were alive. The first discernible tumor usu-
ally appeared 8-12 days after inoculation in rats with celi-
otomy; in controfs, about 3 days fater. Tumors in celioto-
mized rats grew slightly faster than those in controls. The
heaviest tumor in the celiotomy group after 90 days weighed
115 Gm.; that 1n the control group, 80 Gm.

These findings suggest that operative stress reduced the
resistance of the rats to the inoculated Walker 256 cells
Whether this reaction is sustained by human subjects is not
known. At first glance, these data might appear to be a point
against surgical therapy, but, si™ <., is the most ef-

fective agent available for the «cer, if human be-
- e a e ) rtinn &, 1ts mirht be im-
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proved by neutralizing the deleterious effect of operation on
host resistance.

Local Chemotherapy of Experimentally Tumor-Seeded
Wounds was studied by Arthur G, Ship, Richard V. Eck and
Rabert R. Smith® (Nat'l Inst. of Health). Formaldchyde in
dilute solutions was very effective against tumor cells in vitro
and in vivo against tumor cells implanted in artificially
created apen and closed tissue pouches in experimental ani-
mals. The site of surgical wounds in rabbits with implanted
Vx2 carcinoma showed quantitatively less tumor growth
when wounds were washed with 0.5% formaldehyde in sa-
line than when they were washed with saline solution.

Air bubble wounds—tissue pouches created in the backs
of mice—that were seeded with a known number of ascites
tumor cells and treated at times ranging from 24 hours be-
fore to 24 hours after tumor inoculation with dilute concen-
trations of formaldehyde showed variations in the growth
potential of tumor related to time of application of formal-
dehyde. Formaldehyde (0.0596-0.19%) applied at times vary-
ing from 5 minutes before to 24 hours after tumor inocula-
tion prevented tumor growth in 80-859% of the animals, tu-
mor growth occurring in 1009 of untreated controls. In
treated mice in which tumor developed, there was a signifi-
cant delay in time of appearance of tumor. The same con-
centration of formaldehyde placed in the wound 1 or
24 hours before tumor inoculation resuited in enhanced tu-
mor growth, with decrease in the latent period of tumor
growth detection.

Host toxicity, as measured by motor impairment after ex-
posure of nerves to dilute concentrations of formaldehyde,
was shown. No nerve damage was produced in any rabbit
treated with 0.5% formaldehyde, the same concentration
showing a high degree of effectiveness against Vx2 carci-
noma. In mice, a safety factor of 10 was demonstrated, the
concentration of formaldehyde producing nerve damage be-
ing 10 times that therapeutically effective against tumor.

> [Steady advances are being made in the development of chemothera-

peutic agents which may be of value in treatment of malignant disease,

and currently an extensive cooperative study is being conducted for the

clinical eyaluahon of various agents as adjuvants to surgery. Formalde-

hyde, which was used in this experiment, is only one of 2 number of agents
(2) Cancer 11:687-695, July-Aug, 1938,
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Tig 5 (top).—Cutaneous metastases before perfusion
17 ttom).—After perfusion
(Courtesy of Creech, O, Jr, et al  Ann. Surg. 148 616 632, October, 1958)

crosis of tumor cells and fibrous tissue replacement and finally by
comiplete disappearance of tumor cells. The patient has been followed
almost a year smce perfusion. During this time metastatic lesions
have continued to regress and disappear (Figs. 5 and 6). Only 8
(of the original 175) metastatic lesions on the extremity remained at
last examination, and these were flattened and dark. No new lesions
have appeared since perfusion,

» [Regional perfusion with chemotherapeutic agents using the extracorpo-
real pump-oxygenator illustrates how research in one field of medicine
may be successfully applied in others Creech 1s to be commended for his
imagmative application of this approach to the treatment of malignant
disease His experience now includes more than 100 cases, and other cen-
ters including the M D Anderson Hospital, Houston, have also used this
procedure in many patients The lesion which seems to respond most favor-
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ably is melanoma, as indicated in this article. However, some remission
has occurred in certain other neoplasms The exact place of this method
of therapy in the total armamentarium of cancer therapy is yet to be deter-
mined Its usefulness e T Y *7 ")gic nature of cancer
and thus to provide . tase may be of more
importance than its :

Molluscum Sebaceum and Its Surgical Significance (Syn-
onyms: Keratoacanthoma, Molluscum Pseudocarcinatosum)
are discussed by Sydney Thomson* (King’s College Hosp,
London). The nodule is hemispherical, clothed with normal
skin except on the upper surface, on which is a thin, shghtly
depressed adherent scale. The scale is peeled off with dif-

Fig 7 (left) —Lesion wn man, aged, 39, shown 5 weeks after onset, was allowed
to beal spontaneously
II;I (ccnhtt)r).—LLesmulll weﬁks ?im onset.
1g 9 (right) —Lesion 13 weeks after onset.
S(Egourtesy of Thomsen, § Ann Roy. Coll Surgeons England 22 382 400, June,
1958

ficulty, leaving a rough, wregular, almost papilliform un-
dersurface, The scale 1s in fact the keratotic plug which s
always firmly embedded The curved side shows no trans-
lucency but sometimes shows teflangiectasia running up
from the normal skin, which leads to the usual misdiagnosis
of rodent ulcer. Occasionally, the tumor flattens as it grows
Resolution occurs largely by resorption, but larger lesions
develop a black central eschar which separates to leave a
superficial ulcer with a soft outer shell. At whatever stage
the growth resolves—and it can disappear at any stage—it
always leaves proportionate scarring (.Figs,‘ 7-9), which
gradually becomes much less obvious with time.

Rapudity of growth is characteristic. The patient may de-
scribe an antecedent comedone or a small boil or slxght lo-
cal damage, but when the nodule becomes evident it rises

(4) Ann. Roy. Coll Surgeens England 22 382 400, June, 1958
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quickly above <hin level and i 6-8 » cehs 15 usually about
1 em m ditmeter Lesions allowad to resolve spontancously
as 1 rule dicappear completely i 1-5 monthe

I the growth shows signs of carly regression, it 1s prob-
ably wise to leave it alone Some workers advocate radio-
therapy, m doscs of 100 6,000 ¢ Mans mcthods of direet de-
struction lve buen used, meluding hquid mitrogen Thom-
<on believes, as do most authors, that come form of surgery
15 the treatment of chotee Varous methods mclude com-
plete exasion, simple curcttage, <ometmnes followed by
dlectrocautery or dinthermy , simple curettage followed by
siver mtrate as a caustie, cutting and coagulation dia-
thermy , and curcttage and hght cauterization followed by
5050 podophyllm and subscquent treatment with an omt-
ment contuung hydrocorticone and neomycmn

Recurrent Basal Cell Carcinoma of Skin was observed by
L A Van Slooten, J ¥ Hampe and G Montanar® (Neth-
erlands Cancer Inst,, Amsterdam) in 81 (8 1%) of 1,000 con-
secutine patients with histologically proved primary tumor
The recurrence rate was not nfluenced by the patient’s age
at tume of imitral treatment nor by <ex Primary treatment in
all was contact irrachation with n-rays and all were followed
for 7 years Recurrences were commonest at sites where the
surface of the shin shows deep grooves and bends sharply
around corners, probably because of the difficulty in admin-
istermng adequate tumor doses of radiation i such areas
The recurrence rate was highest among superficial tumors,
followed by noduloulceratine lesions, pigmented lesions
tended less to recurrence Lesions with a short history hnvea
greater tendency to recur than those present for several
years

Over 50% of the recurrences were observed during the 1st
year after mitial treatment, with the number gradually de-
creasmg in succeeding years After 7 years, there were still 6
(74%) patients with recurrence Late recurrences are gen-
erally easy to treat because of httle nfiltration into depth,
therefore extension of follow-up beyond 7 years does not
seem warranted

Of 81 patients, 21 had recurrence at the same site as the
primary growth, 29 on the edge of the radiation scar and 27

(5) Arch chir neerl 10 329349 1958
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shghtly beyond (paramargmal), locahzation mn 4 was un
certam Marginal recurrences were commonest over bone or
firm cartilage Paramargmal recurrences had a predilection
for a soft yielding substructure Central recurrences had no
such preference The chief determinant of type of recur
rence 1s probably the histologic growth pattern of the prn
mary tumor Subsequent recurrences in 28 patients were
commonest 1n the paramarginal ty pe

Of 31 patients treated by surgical diathermy, 14 (452%)
had recurrence Of 48 who received 1rradiation, 12 (25%)
had recurrence These disappointing results led to revision
of treatment routine The first step 1s accurate, meticulous
examination of all cut surfaces of 1 specimen because deter
mrnation of spread 1s necessary 1n plannmg successful treat
ment Surgical exploration 1s the only acceptable approach
because with irradiation and electrocoagulation no patho
logic examnation of wound edges can be made No wound
should be closed before the pathologist’s report 1s ready
Combmed surgical radiologic treatment can be carried out
after the limits of the tumor are known and where large de
fects are to be avoided, but tissue to recerve split shin grafts
or to be used as flaps should not be irradiated

Reconstructive procedures generally are mdicated m
younger patients and mn old people without perforating de
fects, but reconstruction of a nose, cheek, upper jaw and
palate entailing repeated operations should be avorded In
these patients, prosthetic repair affords many advantages

Letomyosarcoma of Superficial Soft Tissues 1s a rare tu
mor that can develop 1n any of the major regions Arthur
Purdy Stout and Wilham T Hill¢ (Columbia Unmiv ) re
viewed data on 36 cases from various mstitutions through
out the United States up to 1956 During the same penod
170 cases of letomyoma of soft tissues were recorded Of the
letomyosarcomas, 9 were found n the region of the head
and neck 6 m the trunk 5 1in the upper extremities and 16
m the lower extremities (12 1 the thigh) Most of these tu
mors are not large The smallest was 15 cm 1 diameter
20% were under 25 ecm 20% were 26 5 cm and 60% were
over 5 em (Fig 10) The largest measured 16X9X8 em
weighed 660 Gm , was nestled among muscles on the poste

(6) Cancer 11 844854 July Aug 1958
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rior thigh of a woman, aged 63, and was adherent 10 the
great vessele. Pain or tenderness is a feature of 80%6 (')f leio-
myomas but was noted by only 2 patients with Teiomyo-
sarcoma.

Clinical evidence shows that leiomyosarcomas infiltrate,
how ever circumscribed they appear. Of 32 patients who had
excisions, 21 (66%) had local recurrences and some of the 11
without local recurrence died with metastases. Most of the
tumors are solid, rounded or irregularly nodular growths.

Fig 10 —P lated tumor in sub tissue in man, aged 79, measured
12x5 5 em after 3 years of growth (Courtesy of A. P. Stout, and W. T. Hill)
They do not undergo much necrosis and hemorrhages into
them are not common. A high mitotic rate is the most valua-
ble criterion for judging malignancy and an absence of mi-
toses is almost a guarantee that the tumor is benign. Leio-
myosarcomas always have anaplastic cells, often show at
least some bizarre cells and do not always show easily rec-
ognized myofibrils, whereas leiomyomas always do. When
leiomyosarcomas metastasize, the favorite route is through
the blood stream to the lungs. In this series, 19 patients had
pulmonary metastases and 4 of these had additional in-
volvement of regional Iymph nodes Four with lung metas-
tases also had extensive metastatic spread to viscera, skin,
bones and dura,

. A local recurrence rate of 606% is an indication of the
inadequacy of primary treatment in many of these patients.
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TABLE L—Privary Focus

1 No. Casre
l';:ul and neck ... 58
I

2
o

o
o

=Lt

21

\bdomm'll wall
Pubis ...
Chest watll

Upper extremity
Fingers and h
Farearm
Upper arm
Shoulder
Axilla

LOI“ cr extremity

l

32

Nwa3n w—nis

Thigh .
Buttock .
Total

TABLE 2 —Five-YEar ResuLts v At Pamiexrts Treatep ror Cure

Resvrr

Death from disease
Operative death
Patient hvmg, with discase present, :\t 5y
Untraced since treatment
Patient living, continuously frec from dxseasc, verified

by medical examination, at 5 ¥r. ..ovvireririiinarecaanns 44 (52%)
Patient living, successfully (rcntcd for recurrence

and free from disease, at 5 yr. ........ ceeen

weSE

No. Casrs

Death within 5 yr.

uses, without res

performs local excision, with a skin graft if necessary. As
soon as this wound is healed and free from infection, the re-
gional dissection is performed.

Lesions of the upper and lower extremity are particularly
suitable for unilateral regional dissection. Lesions on the
trunk may require dissections of one or more groups of
lymph nodes on one or both sides. Malignant melanomas of
the head and neck may not metastasize or may spread into
nodes on both sides of the neck and require bilateral radical
neck dissection.

Table 2 lists the results of all operations in which cure
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was attempted It includes patients with primary cases who
had only excision, those with secondary cases with excision
and those with both primary and secondary cases with both
excision and regional dissections or only regional dissec
tions The only surgical patients excluded are those 1n whom
operation consisted 1n removal of recurrent or metastatic
masses, performed for palliation, without hope of cure

Patients continuously free from disease for 5 years after
local excision only comprised 55 5% The 5-year cure rate of
all patients treated by local excision and regional dissection
was 52 3% When lymph nodes were negative, the rate was
71% , when nodes were posttive, 26% The 5-year cure rate
when any attempt was made to eradicate the disease com
pletely was 523% Only 3 patients had recurrences after 5
vears Nearly all patients who died of disease did so withmn
3 years

This study does not settle the question of the necessity for
precautionary regional dissection This 1s considered of
greatest value n lesions of the extremities Too few patients
did not undergo dissection for extremity lesions to gnea
parallel percentage of cures for the study

Studies on Melanoma II Sex and Survival in Human
Melanoma Laurens P White® (Stanford Univ ) studied 439
determinate cases of a total of 871 These cases were grouped
according to site of the lesion (ocular or cutaneous) and by
sex and age The distribution of melanoma was roughly
equal in the two sexes and survival was better among women
than men, this difference 1 surviial being statistically signt
ficant Women have a greater chance than men for 5 year sur
inial and prognosis for surinal beyond 5 years even more
strihingly favors women Prognosis for 5-year survrval m
both sexes decreases with advancing age out of proportion
to the eapected decrease mm lhife expectancy with aging
the general population

From the present data 1nd Ilterature, no defimte state
ment regarding the effect of pregnancy on the course of
melanoma can be made Though pregnancy may adv ersels
affect prognosis this effect has not been proved by nde
quate statistical study Statistics on 5 year survival m pa
tients with melanomn though significantly better in women

(8) New England J “Med 260 789 797 Apr 16 1959
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than i men, do not adequatcdy espress the late course of
the discase The most mpressne differences mosurvival are
1 the group follow cd for more than 5 ycars, m which female
survival 1s much greater ‘The different prognosis for mdla-
noma m men and women, winch markedly favors fomale
survinal, the mercasingly poor prognosis with advancing
age, the hemgmity of melanomas m young clnldren and the
posable adverse effect of pregnancy on the disease course
all suggest the hkdihood of a hormonal mfluence on the
growth of melinoma The nature of this mfluence, of actu-
ally present, 15 obscure

T he fact that melanomas are equal i frequancy mn the two
senes argucs agamst any cructal sen hormone effect on the
genests of mcdinomas If sex hormoncs do affcct this tumor,
it appears that the cffect 1s on the emvironment of the me-
tastases The hormonal mfluence, then, would be one of m-
lubiting the micromctastatic growth without preventing
the process of metastasis per se At some later time of hor-
monnt change, the metastasis present, but latent beeuse of
hormonal and other mnfluences, would then become able
to grow, mamfesting its presence by chmical disturbance

Primary Lymphomas of Gastrointestinal Tract were m-
vestigated by Paul P Jachson and Campbell J Coady®
(Unnv of British Columbia) 1 15 patients Retrculum cell
sarcomas and Hodghm's granulomas were by far the com-
monest In all Iymphosarcomas the primary lesion appeared
to be 1n the mesenteric lymph nodes, with only secondary
mvolvement in the intestine 1tself There was 1 lymphoma
of the stomach, 7 of the small bowel and 7 of the large bowel
and rectum Only 2 lymphomas occurred 1n the terminal
ileum One patient with Hodghin's disease had what ap-
peared to be 2 primary lesions, 1 1n the jejunum and 1 n the
terminal tleum (Figs 11 and 12)

The most frequent symptom was pain, occurring m 13 pa-
tients This was nearly always intermittent and crampy,
caused by recurrent partial small bowel obstruction One
acute perforation occurred mn a reticulum cell sarcoma of the
terminal ileum 1n a man, 67, whose only previous symptoms
had been anemma and occult blood sn the stool S\ months
previously a large bemgn rectal polyp had been discovered

9 AMA Arch Surg 78 458463 March 1959
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Fig. 11 (top).—Modgkin's disease involving both jejunum and tcrmma\ ilew

Eig 12 (bottom) —Hodghin's discase of jeyumum; enfarged from X 600

(Gouriesy of Totison B + nd Condy Ol T AT A et Sueg 7845846
March, 1959.)
and removed by fulguration. The lesion of the termine
ileum had not shown in barium series. The other acute pet
foration occurred in 1 of the 2 patients with Hodgkin’s di¢
ease of the jejunum. None of the small bowel tumors wer
diagnosed by barium meal.

A plasmacytoma was observed in a man, 27, who had hat
intermittent pain, nausea and vomiting for about 1 year. £
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trinsverse plague m the lower jejunum was 2 cm w 1de and
mvolved three fourths of the bowel arcumference The pa-
trnt died 5 wecks later of peritoniis, after mtussuseeption
of the anastomosis

Prunary lymphomas of the gastromtestmal tract are un-
common Although prognosis 1s generally poor, it 1s not
hopeless and more of these lesions than 1s realized may be
resectable Perhaps awarcness of the condition could lead to
carher diagnosis and rescction, with possibly more cures

Diagnosts and Clinical Management of Functioning Car-
cmoids are reported by Willkim G Sauer, Willlam H Dear-
g and Lumce V. Flock! (Mayo Chinie and T'ound ) m 12
cises The syndrome of functioming carcimod 1s bemg 1n-
creasingly recogmized as knowledge of 1t 15 bemg more
widely dissemmated The tumor functions 1 the same way
as an endocrine tumor as a result of its sccretion of seroto-
mn The excess serotonmn produces special symptoms, e g,
spells of flushing of the shin, cramps, diarrhea and other less
ty pical symptoms generally associated with intra abdominal
tumors Demonstration of abnormal amounts of 5 hydroxy-
3ndole acetic acid 1n the urnine confirms the diagnosis
Amounts of this substance may vary from time to time, and
more than one determmation may be necessary Postoper-
atine urmary determmations are of value 1n suggesting the
development of metastises

The primary lesion was located n the small mtestine 1n
7 of the 12 patients—n the tleum m 5, 1 the jejunum m 1
and 1 an unrecorded part in 1 In 1 patient, 1t was m the
cardia of the stomach, m 1 1n the gastromtestinal compo-
nent of an ovaran teratoma and 1n 3 n the lung, where ap-
parently 1t was the carcinoid type of bronchial adenoma
Tumor tissue from the lung contamned 31 pg /Gm seroto
nin m 1 of the 3 patients and 86 and 62 pg /Gm 1n another
(2 specimens) In 10 patients, qualitative tests for 5 hv-
droxy 3 mdole acetic acid gave positive results and quanti-
tative tests yrelded amounts varying from 12 to 14 mg
to over 280 mg 1n 24 hours In 1 patient with large amounts
of serotonin 1n the unme and tumor, no signs of symptoms
of functionmng carcinord were noted, despite symptoms of
intestinal obstruction and demonstration of recurrent and

(1) JAMA 168 139 147 Sept 13 1958
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metastatic tumor at operatton Apparently some bodily
mechanism furnished protection from the abnormal amounts
of serotomn, although functional signs and symptoms prob
ably will appear later

Treatment of choice 15 surgical removal of all, or as much
as possible of, the tumor tissue to reduce the amount of sero
tonin secreted Irradiation 1s of doubtful value “Serotonm
antagomsts” have not been of aid 1n medical management
Symptomatic measures for relief from diarrhea, pam and
asthma are indicated

Carcinoid Tumors of Gastrointestinal Tract Jerome E
Adamson and R 'W Postlethw ait® review 26 cases observed
during the past 25 years at Duke Unnersity Hospital
Pathologically, the tumor cell (Fig 13), like 1ts parent ar
gentaffin cell, 1s small, of fairly constant size and typically
epithelial Cords, rosettes, long strands and pseundoacinous
formations are noted with an acidophilic material some
times present m the acint Cells are cuboidal or low colum
nar Cytoplasmic granules having silver reducing proper
ties and associated vacuoles surround a centrally placed,
ovoid, well defined nucleus Mitotic figures are seen only i
wildly malignant cases The cell membrane 1s ndistinct
Cytoplasmic vacuoles usually contam a lipid material The
tumor stroma 1s composed of tightly organized fibrous tissue
with little vascularity No true capsule 1s present, with 2
pseudocapsule composed of smooth muscle or fibrous tissue
of surrounding structures Qccasionally, fibrous tissue pro
Lferation 1s evoked by the tumor from these myvaded
structures

Grossly (Fig 14), the tumor may be pale yellow or gray
1sh tan, with this color related to the lipid materal of the
cytoplasmic vacuoles Ulceration of the mucosa usually does
not occur except 11 large carcinoids They appear asa smooth
to polypoid submucosal mass extending longitudmally and
usually not encircling the gut Obstructive symptoms are
often the chief complaint because of intraluminal pOI)POId
projections of the tumor The serosal surface s least -
volved, with a typical indenting pucker revealing the un
derlying disease

Differentiation of malignant and bemign carcinoid cannot

@) Ann Surg 148 239248 August 1958
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Fig 13 (top) —Typical carcinoid with identifying features (Hematoxylin cosin
reduced from X226 2

Fig 14 (bottom) —Gross of d of d
Tumor was bright yellow on sectior

n
(Courtesy of Adamson J E, and Postlethwait R W Ann Surg 148 239 248
Avgust 1958 )

obl terating lumen

be made on a cellular basts Invasion beyond the submucosa
mto surrounding structures plus chmecal evidence of dis-
tant spread are necessary for diagnosis of malhgnant carci-
noid Metastases usually develop by local dissemination
through the contiguous mesentery and by the usual hema-
togenous routes Lymphatic involvement and permeural in
vasion are also seen

Apparent essential components for the symptom complex
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(flushung and “cyanosis,” patchy transient skm lesions,
arrhea, dyspnea and right-sided cardiac valvular disease, at
tributed to excessne serotonmn secretion by carcmoid tu
mors) are a malignint tumor with hepatic metastases, Iner
destruction and concomitant S-hydroxytryptophan pro
duction, but the exact mechanism for production of these
symptoms 1s not clear

The authors’ cases showed no symptom complex sug
gestive of this syndrome Of 16 nonappendical tumors
about 449% showed evidence of local or distant spread Ap
pendical carcinoids showed only local spread Distribution
of the 26 cases was appendiv 10, rectum 7, ileum 3, duo
denum 2, colon 2 and stomach 2 In 1, multiple nodules were
found 1n the 1leum, jejunum 1nd cecum

Treatment depends largely on tumor site Complete sur
gical resection 1s preferable, but a long-term arrest of the
disease can be expected with resection of the primary growth
m the presence of irresectable metastases Apparently, 111a
diation has no place 1in treatment

Extramammary Paget's Disease 1s discussed by Orulle
I Grimes® (Univ of Califorria) Controversy still exsts
about the exact nature of Paget’s disease of the mipple and
extramammary sites Some authors consider the disease 0
be a type of primary malignant tumor peculiar to the skin
but others are convinced that, regardless of 1ts location, 1t
always represents a process secondary to underlymng pri
mary carcmoma The true pathogenesis of the condition 15
difficult to clarify because the phenomenon as 1t affects the
shin 18 usually of long duration by the tume dignosts 1S
established

Paget’s disease arising 1n an estramammary area occurs
most often 11 parts of the body where a generous supply ©
apocrinie glands exists In almast all the reported cases the
disease was found i the axllae and perianal region Thus
suggests a close relation between primary malignant dis
ease of the apocrine glands and mtraepidermal cellular ma
Iignant spread The literature, however, contains reports O
several cases i which extramammary Paget’s disease 0¢
curred without an underlying malignant process In certun
mstances 1t 1s a distinct possibility that the underlyng

(3) Surgery 45 569574 April 1959
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mahignant growth was <o small 1t was o crloohed entirely

Grimes studied 2 men, aged 55 and 76 The results sup-
port the thesis that Paget's discase represents secondary
mahgnant itricutancous spread from underlying primary
caranomt The primary tumors were mucord adenocara
noma of the antl canal and carcimomn of the prostate, re-
spectinely In the man aged 55, the lesion was caused en-
tirely by ntracpithehinl spread of the mucoid adenocarcr-
noma In the man aged 76, autopsy showed adenocarcinoma
of the prostate gland with dircet exteusion wto the pelvie
soft tissuc and mvasion of the lcft ureter, with mild hyvdro
nephrosts Metastases were found i the shin and subcutane-
ous tissue of the anterior abdominal wall, legs, ngumal, me-
distinal and supraclavicular nodes and bone marrow In
both patients, special stams showed mucond matertal m the
Paget's cells similar to that which occurred m the underly -
mg carcmoma Paget’s disease may represent merely an un-
usuil mode of spread to the skin along established lym-
phatic pathways

THE HEAD AND NECK

Cysts of Neck in Infants and Children. Richard Mendez
and John Erbes* reviewed data on 1,274 patients with
masses of the neck, who had been admitted to the Milwaukee
Children’s Hospital between 1940 and 1955 Enlarged cer-
vical Iymph nodes accounted for the masses in 1,154 pa-
tients, whereas of the 120 others, 51 had primary cysts, con-
sisting of thyroglossal duct remnants n 24, branchiogenous
rests i 17 and cystic hygromas m 10

The thyroglossal duct remnants presented climcally as
draining smuses m 13 instances, as abscesses 1 4 and as
cysts mn 3 Most of these remnants were evident above the
thyroid cartilage oppostte the hyoid bone Symptoms lasted
from 1 day to 6 years Treatment consisted of complete ex-
casion, including the central portion of the hyoid bone 1n 18
patents, mcision and dramnage in 1 and simple excision 1 §
In the last 5, the operator was unable to trace a tract to the

(4) West J Surg 66 6672 Mar Apr 1953
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hyoid bone, but none of these has shown evidence of recur
rence

The cervical branchiogenous rests consisted of 9 sinuses
and 8 masses, which varied i location from the sternocla
vicular area to the angle of the jaw All, however were in
the anterior triangle of the neck just anterior to the sterno
clerdomastoid The rests measured only 1 3 cm 1 dameter
and were small compared with other cervical masses Inall
but 4 patients, they had been noted since birth and average
duration of symptoms was 3 5 years Treatment mn all was
complete excision .

Cystic hygromas constituted the rarest group of primary
cysts of the neck They were 25 17 cm 1n diameter and were
usually seen 1n the posterior triangle of the neck In half the
patients, the lesion had been noted since birth, and i all but
1, 1t had been present before age 1 Treatment consisted of
complete excision 1n 7 patients In 2, the lesions were so ex
tenstve that only partial excision was possible These 2
patients were the only ones m this group who died In1pa
tient, treatment was deferred because of upper respirator)
mfection

Of the total patients with enlarged cervical lymph nodes
m only 11% was the mass the presenting complamt In only
2%.of those diagnosed as [ymph nodes was a cervical massa
presenting symptom

Sialography 1n Children With proper sedation, instru
ments and radiopaque materials, sialography yields good
results sn children as young as age 18 months, accordmg 10
Bromley S Freeman® (Baylor Unn ) Premedication 15 of
paramount importance

TECHNIC —A secobarbital suppository or Phenergan® as suppost
tory or orally has been satisfactory If a tender gland 1s to be probel
meperidine 0 5 mg /1b should be given 30 minutes before the PYOCCI
dure Surface anesthest1 with 2% tetracune hydrochloride 15 carfied

out while preliminarv posteroanterior and lateral films are taken The
finest silver probe 1s mnserted gently 1nto the mouth of the parotid duCE
and shd forward to the masseter muscle allowing the wider proxim®
end of the probe to dilate the tiny sphincter Then the spectal needle
attached to 1 syringe contamning Pantopaque® 1s shipped mto place
~nd mnjection started slowly After about 08 1 cc contrast medum
has been mjected the patient complains of severe pun and the mJ:“
tion 15 stopped Posteroanterior and lateral films are taken Tlates

(5} Surg Gypec & Obst 107 505 567 QOctober 195§
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are reud wet nd af <atsfactory, the patient 1s grven 1 fanon such er
The films are repeated 30 minutes Tater I retention 16 noted, the
fitms may b reperted m 24 Doure

Tor anterng Wharton s duct mugnifung lenses re used The
mnamum amount of conteat modium mjected mto the submaxatlary
gland 1o 1 cc o cluldren aged up to 6 vears In nhh‘f children injec-
tion 1s regulated by the routine and point of pun To word loss ot

Tig 15 —TFaroud tumor of 2 months duration tn girl aged 21 months Sulogram
under Jocal shows pooling in necrotic tuberenloma  (Courtesy of Freeman B S
Surg  Gynee & Obst 107 505 507, Octcber 1958 )

contrast materstl constant pressure ts mantauned over the openings
of the ducts, or the catheter 1s plugged or the ncedle 15 left 1 plce

Sialography can be used to aid m diagnosis of any ques-
tionable mass around the region of the s1lnary glands (g
15) wath hittle traumn, and oceasionally may prevent evplo-
ratory surger)

Surgrcal Parotitis 1s defined by R K Gilchrist and J R
McAndrew® (Presbyterian St Luke’s Hosp, Chicago) as
an acute mflammation of the parotid gland, uni- or bilateral,
wlhich occurs most commonly after surgical procedures
The complication 15 rare and unewpected and usually af-
fects the seriously ill, dehydrated, undernourished patient
with poor oral hygiene A dry mouth and decreased sah-
vary secretion are the principal precursors to onset of the
disease, which 1s almost always caused by the Staphylococ-

(6) AMA Arch Surg 76 863867 June 1958
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cus aureus orgamism  Onset 1s usually 4-6 days after oper
ation Oceastonally the first sy mptom 1s pam m the temporo
mandibular jomt, but more often there 1s localized pam and
swelling 1 the gland A febnile response occurs within the
first 24 hours, with temperatures of 102 103 I, along with
acute elesatson in the leuhocy te count Mortahty rates have
varted from 30 to 60% 1n most series reported

The authors observed 7 patients with surgieal parotitic
All were treated with \rays as an emergency procedure
within the first 12 hours after onset of symptoms and 1mme
diately on making the dingnosis X-rav dosage was 75 r to
the gland tissue daily  One patient responded to \ ray ther
apy alone within 48 hours Within 48 72 hours when swell
mg and pam appeared chmcally to be progressing despite
\-rav therapy, 6 of the patients were subjected to decom
pression 1n the operating room under local 0 5% procame
anesthesra Relief from pam was almost smmediate and
marhed reduction of swelhng was noticed withun the first
3 4 hours
> [Qur expertence has been simular to tha  ~ PAF Aeda
that postoperatnve parotstss ss best treated
started as soon as the diagnosis 1s suspectec
sary ~Ed.}

Papillary Cystadenoma Lymphomatosum (Adenolym
phoma) Review of Literature 15 presented by A P Chau
dhry and Robert ] Gorhin® (Untv of Minnesota) A bemgh
neoplastic disease of the major saln1ry glands the lesion af
fects chiefly-men aged 41 70 and 1s characterized chmically by
a well defined round or ovoid swelling 1 the parottd gland or
penparotid regions The highest maidence 18 m the 6th dec
ade Histologically, the lesion 1s composed of epithelial pap
illary processes progecting mto dilated cyvstic spaces Thest
pracesses are supported by lymphoid stroma contaymng
germinal centers

Papillary ¢vstadenoma lymphomatosum has been rf(
ported to comprise 2-65¢ of all paroud tumors and 16-42%
of all new growths of the salnary glands Chmecally 1815
mdistinguishable from other benign lesions of the parott
gland The most practical method of diagnosts 1s microscoptt
examination of the frozen section at the time of operatio?
The tumor 1s round or oval and often flattened 1t 15 U7

(7) Am J Surg 95 923931 June 1928
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rounded by a thick, strong, glistening capsule. Rarely does it
infiltrate the surrounding gland, The surface may be smooth
or lobulated and is commonly pinkish gray. It may be soft
and fluctuant or firm or both, The cut surface is studded with
whitish nodules corresponding to grerminal centers.

Microscopically, the essential components of the neoplasm
are epithelial parenchyma and lymphoid stroma. The paren-
chymatous tissue is made up of tubules and dilated cystic
spaces, into the lumina of which slender, finger-like papillary
processes project, giving the neoplasm its characteristic ap-
pearance. In the most typical arrangement, the epithelium
which is the lining of these structures is composed of two
rows of cells.

Surgical removal is the treatment of choice. Radiation is
of no value. The neoplasm is apt to recur if incompletely re-
moved or if present in multicentric foci.

Parotid Tumors: 10- to 15-Year Follow-up on 28 patients
who had radical parotidectomy is presented by William B.
Hutchinson and Lawrence B. Kiriluk® (Seattle). Malig-
nancy was found in 12, Only 1 of the 12 had recurrence,
which resulted in death 10 months later. The carcinoma in
this patient had becn far advanced. Of the 16 patients with
mixed tumors, 2 had recurrence 4 and 5 years after surgery.
In cach, the site of the recurrence was in the skin along the
scar of the incision. Thus, the long-term follow-up showed
that carcinomas and mixed tumors did not behave very dif-
ferently, One patient with Warthin’s tumor (papillary cyst
adenolymphomatosum) was included in the group with
mixed tumors because it is believed both tumors should be
treated precisely the same. At surgery, there is no way to
differentiate accurately between the mixed tumor and War-
thin’s tumor except histologically. The recurrence rate is
higher in Warthin’s tumor.

. All of the patients showed some temporary facial paraly-
sis postoperatively. That the great auricular nerve is cut in
the radical operation should be remembered postoperatively
bef:ause in some patients a neuroma develops and is often_
evident to them. They should be reassured that this is not a
recurrent tumor. Full-thickness skin flaps are extensive, but
assure excellent exposure. Lack of an unsightly scar often

(8) Surgery 44:483-491, September, 1958.
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depends on how neatly these flaps heal to the underlymg
tissue

The Frey syndrome 1s a possible annoymg postopera
tive sequel, usually appearing withn 2 years after surgery
and consisting of flushmg and/or sweating in the area of
the shan flaps dercloped at the time of surgery The reaction
occurs during the meal or shortly afterward

Treatment for parotid tumors should be radical parotidec
tomy early m the disease Preservation of the 7th nerve ss
posstble m all patients m whom the nerve has not been m
vaded by the tumor
* [Total parotidectom) does not seem justified 1 the treatment of lestous
ather than caranomt A lugh recursence rate of mixed tumor after simple
excisson 15 adequately documented but eaciston of the superficial fobe 15
attended by a very low mncidence of recurrence and a lower mardence of
7th nerve paralysss —~Ed |

Saltvary Gland Tumors Management and Results m 329
patients admutted to Massachusetts General and Ponduille
(W alpole) hospitals durmg 1942 51 are reported by Gerald
G Garcelon® There were 172 mived tumors 98 caremo
mas and 59 muscellaneous lesions Ten of 17 tumors m the
palate were malignant Of 12 patients with mixed tumors i
abnormal locations (mostly n oral cavity or upper respira
tory tract), 8 were free from recurrence 5 or more )ears
after surgical removal, 2 were lost to follow up and 2 recenved
no treatment Of 20 with carcinoma of salnary gland origm
7 (35%) were hving and free from disease 5 years or more
after surgery

Of 149 patients with mived tumor of the parotid gland, 7
(18%) bad had one or more previous enucleations Ioliow up
on 69 patients 5 15 years after treatment resealed no rectt
rence and only 1 had muumal v cakness of the mandibujar
branch of the facial nerve among the 42 subjected to rad
1cal evcision, with exposure and dissection of the 7th nerie
(Adson Ott operation) Partial parotidectomy m 20 p2
tients with small superficial tumors without dissection of
the 7th nerve resulted m no recurrence and no facial palsy
Of 7 who had simple enucleation of the tumor, 1 had recut
rence and 1 complete 7th nerve paralysis The Adson Oott
procedure 1n 13 patients with secondary or recurrent mned
tumors resulted 1 recurrence m 2 and partial facaal palsy 1

) AMA Arch Surg 78 1216 January 1959
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3 lour had «aimple exersion of the recurrent tumor with
three reeurrences and two partial facial paralyses

Of 12 (2355) patients with parotd caneer, 5 had one
previous axerson of a bungn mned tumor, 3 had two pre-
vious (aersions and 2 had three Of 9 cures among 53 pa-
tients with parotrd caneer, S weremn 13 with lestons confined
ta the parotd, thus pernutting radical oxcrson

Total cxersion of mined tumors of the submaxiliary gland
resulted m no disability and no major nerve myury Of 11
patients with mined tumors ot the submavllary glnd,
treated by oncision of the glind, with or without neck dis-
sections, nonc hud recurrence Three of 6 patients with car-
cmomn of the submaxilliry glind were cured 3 years or
more by radical ncek disscction, whereas only 1 of 7 who
had upper nech disscetion was free from disease for the same
period One patient with a small, low-grade carcinoma was
cured by cvaston of the submanatlary gland

Lnucleation of mined tumor of the parotid mvates possibil-
1ty of recurrence Radical enciston with cvposure of the
facial nerve should mimimize the danger of facinl nerve in-
jury and recurrence of mived tumor, and should be adequate
treatment for carly carcimoma, which 1s usually first recog-
nized by the pathologist at operation In more advanced dis-
case total parotidectomy ma) be necessary, with sacrifice
of the facinl nerve, combined with radical neck dissection
Irradiation with deep \-rav affords palliation for varymng
periods 1 about 509% of the patients with advanced cancer
of the salnary glands Estrogen alone or combined with 1r-
radiation has provided palhation n a few patients

Changing Pattern of Thyroid Disease 1s evaluated by
Thomas J Mudge, Thomas Sellett and Raymond W Neme-
cek! (Augustana Hosp, Chicago) In attempting to deter-
mme the mcidence of various disenses, the fact that the
diseases may not be static but subject to change may be
overlooked, e g, 1n diseses of the thyrod

To deternine the frequency of thyroid malignancy, all
forms of thyrord disease encountered at surgery durng
1935 54 were analyzed The lesions mn the 4,512 cases re
viewed ncluded nontoxic nodular, towic nodular, nontoic
diffuse and toxic diffuse goters, thyroiditis adenomas and

(1) S rgery 43 622630 Apnl 1958
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mahgnant growths Tlus division 1s clmical and pathologic
m basis and requires a preoperatinve evaluation of the pa
tient's tosiaity followed by the surgeon’s and pathologists
description of the gross and mucroscopic appearance of the
gland For clanty and sunplification, the nodular and diffuse
gorters were charted separately from thy roiditss and the be
nugn and malignant tumors

Larly m the study, the mcidence of nontoxse nodular gos
ter was relatn ely small Since 1946, however, 1t has been the
commonest type of gomer operated on In the last 2 years
of study, the mcidence of this gotter surpassed all other
types combined Conversely, the percentage of tovic nodular
goiter decreased fairly conssstently throughout the study
At present, more patients are seen with towucity due to
Graves’ disease than due to degenerating adenomatous
tissue

In every vear of the 20 year period there was at least 1
case 1 which the preoperatne diagnosss was nontoc nod
ular goiter but gross exammation revealed diffuse enfarge
ment This enlargement was not the soft elastic sweling of
excess collord seen 1 the adolescent goiter Instead the
gland was firm, with prominent lobulations, and 1t occurred
i patients averaging age 404 Microscopically, these en
largements presented a varyisg picture of hyperplasia
lymphocytic mfiltration and increased fibrosis

The mcidence of tosc diffuse gotter (Graves™ disease
exophthalmic goiter, primary hyperthyroidism) dechned
moderately, but definitely, over the 20 years The reason {0
the decline cannot be stated unequrvocally, but mcreased
wdwe cousumptian may be a factor

There were 131 cases of prumary thyrowditis In these he
thyroiditss was the predominant pathologsc change m the
gland In cases m which Iymphocy tic infiltration or rf{’xb‘m&!s
appeared spottily and m small amounts, the term sem!:5
dary thyroiditss * nmught be appended to the mam dxag“gsm
on the pathalogist s report, but these were not mclude o
the grouping Of the 131, 4 cases were diagnosed as snbacy

hyrorditis

‘ %urmg the 20 y ears, 170 bemgn adenomas were found The
criteria mncluded encapsulation, homogeneous structure m;‘
ration from the structure of the thyroid beyond the capsuié
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and evidence of compression of adjoining thyroid tissuc by
the adenoma.

Of 147 surgical cases diagnosed as malignant, 129 were
new and 18 recurrent. The commonest histologic types were
adenocarcinoma (33 35¢), papillary carcinoma (32.65) and
unchfferentiated carcinoma (20.9%0). The incidence of can-
cer (suspected and unsuspected in all types of goiter) in the
first 10 years of the study was 1.6% and in the sccond 10
years, 4.2%.

Treatment of Thyrotoxicosis with I'*': Review of 500
Cases is presented by G. \W. Blomficld, H. Eckert, Monica
Fisher, H. Miller, D. S. Munro and G. M. Wilson® (Univ. of
Shefficld). The criteria for sclecting patients was age over
45; younger patients with associated disease, particularly

-1
i

I

Hig' 16 (feit} —Before trearment

1g 17 (nght) —Clinreal It of
SlandSand impnt) = Cln exnrf(‘l‘nl n?as radiotodinie therapy, showing shrinkage of

(Courtesy of Blomfield, G W, et al Bnt M J 16374, Jan 10, 1959)
cardiovascular complications ; relapse after thyroidectomy ;
and patients who had not remained euthyroid after antithy-
roid drugs in whom thyroidectomy had been refused or was
contraindicated. Pregnancy 1s a complete contraindication for
irradiation The intended dose to the thyroid was about 7,000
r.ads n the average case, with a slightly higher dose for pa-
tients with severe hyperthyroidism, nodular glands or dis-
abling cardiac complication

(2) Bt M J 16374, Jan 10, 1959
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The female to male ratio was almost 4 1, mean age was
509 Mimmmum follow-up was 1 year Of the 500 patients,
80% became euthyroid and 12% permanently hypothyrod,
2% were still hyperthyroid 1n varymg degree, 4% died be
fore final assessment, and 2% could not be traced Inall pa
tients with thyroid enlargement, diffuse or nodular, definite
shrinkage occurred after treatment, msuring a good cos
metic result even when gross enlargement was present m
tially (Figs 16 and 17) Improvement in exophthalmos and
Iid retraction was a common occurrence 1 most patients
The proportion of patients who became euthyroid after a
smgle dose mn all climcal groups was 57-60% Among those
without palpable abnormality in the thyroid, fewer required
a second treatment and more became hypothyroid Of 295
patients who required only a single dose, 227 (77%) became
euthyroid within 6 months and 52 (18%) within 12 months
Of 104 who required two or more doses, 77 required two,
20 three, 6 four and 1, five doses This last patient previously
had been treated by partial thyroidectomy and methyl
thiouracil Relapse occurred in 27 after an apparently suc
cessful first treatment After further doses, 21 became
euthyroid and have remaed so, 2 became hy pothyroid after
a second dose and 4 are still hyperthyroid after recent re
treatment None relapsed at a longer interval than 1 year
after treatment

Delay of retreatment 1s important, even in patients with
continung hyperthyroidism, so long as there 15 any sign ©
improvement If body weight 1s nising or steady, the patient
will often become euthyroid without further treatment

Restoration of health with a single therapeutic dose of
1131 was achieved m only 59%, i 41%, reaction to the first
dose was mmadequate or excessive Hypothyroidism 1s ust
ally mamifest within 6 months, but occasionally appears
Jate So far, the longest interval noted was 5% years after
therapy The highest incidence of hypothyroidism occurred
among patients with small glands, the size of which pro
ably had been overestimated The patient’s age and wde var
1ations 1 the uptake and half-life of 1131 1n the thy roud did
not have any consistent effect on the clinical result

Patients with tracheal compression or distortion du
thyroid enlargement were treated No symptoms due to tra

e to
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cheal compression oceurred after therapy, and subsequent
<hrimhage of the gland restored the trachcal abnarmahty to-
ward normal Scveral normal pregnancies have oceurred
following therapy. X
Transformation of Low-Grade Papillary Carcinoma of
Thyroid to Anaplastic Carcinoma after Treatment with Ra-
diotodine 15 reported by George Crile, Jr, and Donald 1L
Wilson® (Clevcland Clhine) It has been shown that m lab-
oratory ammmals «timulation of the targct organs by tropic
hormones canses first hyperplasa, then nodular change,
then the dovdopment of cancers that depend for thar
grow th on the persistence of the imbalince that causcd them
Finally, »f the endoerine imbalance persists, undificrentiated
cancers that are antonomons and unresponsie to endocnne
control may be produced
In man, 1t has been suggested that many differentiated
cancers of the thyrowd are “endocrme dependent ” Not only
15 the growth rate of these cancers mncreascd by any treat-
ment that mduces hy pothy roiism and mcreases the output
of thyroid-stimulating hormone, but al<o, just as m ammals,
prolonged stunulation by thy roid-stimulating hormone may
comvert a low-grade, differentsated and endocrine-depend-
ent tumor mto a Inghly malignant anaplastic cancer that
15 no longer dependent on thyroid-stmulating hormone
The authors observed a woman 1 whom, after a period
of myedema mduced by I treatment, a low-grade papil-
Iary carcinoma that had shown no tendency to grow durmg
34 years was transformed nto a Inghly undifferentiated,
rapudly growing, autonomous cancer This 1s the 14th case
of this type to be reported Laperimental and chnical evi-
dence suggests that the increased output of thyrord-stimulat-
ing hormone mduced by the I3 trcatment mtiated the
transformation of the cancer to an undifferentiated, autono-
mous type or promoted the growth of dormant cancer cells
Most tumors that are sufficiently differentiated to tahe up
% still depend on thyroid-stimulating hormone for con-
tinued growth Most such tumors cease growing or shrink
after the output of thyroid-stimulating hormone 1s sup-
pressed by feeding thyroid Because treatment of thyrod
cancer by thytoid feeding runs no nsk of mcreasing the
(3) Surg Gynec & Obst 108 357 360 “March 1959
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growth energy of the cancer, a trial on thyroid should be
given before I'3! 15 used If I'3! 15 to be used, the perod
of myxedema should be as short as possible

Operable papillary carcinomas should be removed, even
if they are not growing because some can undergo change to
a more malignant type

Papillary Carcinoma of Thyroid: Evaluation of Surgical
Therapy 1n 62 patients was undertaken by Charles R Under
wood, Lauren V. Ackerman and Charles Eckert! (Washing
ton Univ ) The proportion of women to men was over 4 [
The commonest presenting symptom (53%) was that of a
smgle nodule within the thyrotd In 39% of the patients
Iymph node enlargement was a major presenting finding
when first seen Pure or predominantly papillary tumors
were present 1n 64% of the patients, whereas 36% had mxed
papillary and follicular tumors

Presence of psammoma bodies 1n a papillary lesion of the
thy rord indicates mahignancy Frozen section should be used
and may be of value i the immediate pathologic diagnosis
There was no correlation between minute variations 1 mt
croscopic pathology and prognosis

Sinteen different types of operations were performed
m the 62 patients, which reflects the diversity of surgeons
and of concepts of “adequate therapy” Local excistonal
therapy was often, but not mvariably, assocrated with local
persistence

When operating on a lesion of the thyroid gland sus
pected of being a neoplasm, the entire imolved lobe should
be resected by extracapsular dissection If the tumor i
volves the 1sthmus or the opposite lobe, a wide mugn
should be taken about the area of extension Should diagnoss
of papillary carcinoma be made subtotal resection of the op
posite lobe, leaving only a small amount of normal gl’iﬂdl:]a}:
tissue on the posterior capsule, should be performed Wit
palpable lymph node metastases, defimtive nech dissection
should be done After diagnosts of metastatic papillary car
cinoma by excision of a node 1n the neck, i the absence © a
clinically obvious tumor in the thyroid, total lobectom)
should be performed on that side and subtotal lobectomy 0°
the contralateral side with en bloc radical neck dissection

(4) Surgery 43 610621 Apnl 1958
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on the side with demonstrable metastascs. If during the
follow-up it becomes apparent that disease persists in the
neck, secondary surgical remosal may still control the tu-
mor. This is particularly true when the persistence is in a
tymph node rather than in diffuse invasion of the rest of the
vital neck structures. Irremovable or metastatic lesions
should De treated with thyroid hormone, 180-300 mg./day.
X-ray therapy may control the pain from osscous metas-
tases and promote recalcification and healing in pathologic
fractures. Radioactive iodine has been of little value in pap-
illary earcinoma.

Papillary Cancer of Thyroid: Review of 25 Years’ Expe-
rience at Memorial Center for Cancer, New York, is re-
ported by Edgar L. Frazell and Frank W. Foote, Jr.* Diag-
nosis of thyroid carcinoma was confirmed in 725 patients
and in 393 (54.29) the tumors were classified as papillary.
About one third of the patients were referred after previous
thyroid surgery elsewhere and many had disease that could
not be controlled or had been successfully treated. Many
required further treatment, and some have become long-
term survivors. About 15% were referred after local excision
of a regional lymph node metastasis only or, rarely, after
biopsy of a distant focus. These patients were classed with
patients not previously treated.

During 1930-54, a gradual, progressive effort was made to
control surgically papillary thyroid cancer, which is notori-
ously regarded as low-grade. Conventional 5-year follow-up
studies are inadequate to determine the true lethal proper-
ties of the disease and response to different treatment meth-
ods. Some evidence has accumulated to suggest that long-
standing tumors may be expected to accelerate their invasive
properties after years or decades of relative quiescence. Dur-
ing the study period, 47 patients died of thyroid cancer and
20 are living with clinical evidence of residual thyroid can-
cer; 6 died of other causes, with cancer of the thyroid still
present.

As measured by 5-year survival, papillary cancer runs a
more favorable course in patients under age 40 than in older
age groups. Among 244 determinate patients, 126 under age
40 had a 5-year survival of 968% and 118 aged 40 or over,

(5} Cancer 11 895922, Sept Oct, 1958
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61% Too much stress had been placed on the relationshup of
age and prognosis because reactivation and aggressive be
havior have been noted mn tumors onginally diagnosed or
treated during the more fayorable age period Two patients
under age 40 died of thyroid cancer 9 and 13 years after they
first came under observation The relatively bemgn climical
course 1n most young patients with papillary tumors and the
more rapid malignant process in some older patients may
represent two extremes of the natural course of the disease
Males with papillary thyroid cancer have a less favorable
prognosis for 5 year survival than do females, and for this
there 1s no adequate explanation

Though the chnical sigmficance of regional lymph node
spread of papillary thyroid cancer has been questioned, 1t s
reasonable to assume that this represents capacity for dis
semmation and that patients in whom this occurs have less
chance for long term survival In terms of 5 year survival
patients whose disease was recurrent or residual after pre
vious thyroid surgery fared more poorly than those net
previously operated on

Thus study fails to settle the 1ssue of whether or not routine
neck dissection for metastatic papillary cancer will be the
deciding factor 1 ultimate survival of the patient, but sys
tematic removal of such metastatic nodes appears to bea
step m the nght direction Dogmatic statements concert
mg superiority of one treatment method over another afé
unwarranted at this time

A few patients had what was considered moperable dis
ease on admission, and 1rradiation only was prescribed Ten
of 23 patients survived 5 or more years, 1 1s lving and
asymptomatic 26 years after admission, 9 are hnown to hg‘;
died of thyroid cancer after 10 months to 8 years, an
were lost to follow-up with disease present

Treatment of Papiilary Carcinoma of Thyroid Gland o!
wer H Beahrs and Lewis B Woolner® (Mayo Chmc at
Found ) studied data on 136 patients subjected to curative
surgical treatment during 1938 47 In the same penod, 1
patients with moperable lesions had only bropsy 1 hd Pﬂd
liative lobectomy and gross carcinoma remained n the m!
Iine portion of the neck

(6) Surg Gynec & Obst 108 4348 January 1959
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In 47 (316%) patients, carcinoma was known or sus-
peeted before operation In 22 (16 297) others, enlarged cer-
vical ly mph nodes were noted climcally and no fesion could
be palpated n the thyrotd gland In 14 patents, operation
was performed for supposed cxophthaliue goiter, w1 of
these, there was a small nodule suspected of bemg carc-
noma In 53 patients, carcinoma was present i nodular or
adenomatous gotters Nine had chnical symptoms of hyper-
thyroidism and lagh BMR

In 64 patients, there was metastass to cervical hmph
nodes Treatment m absence of metastasis was lobectomy
m 30, double resection (lobectomy on the side of the lesion)
m 41 and total thyrowdectomy m 1 Patients with enlarged
cervical nodes were treated by modified neck dissection,
except m 5 mstances in which radical neck dissection was
carrted out No cervical procedure was done for patients
who did not have clinteally mvolved cervical nodes or when
nodes could not be felt at operation There were no hospital
deaths

Of the 136 patients, 133 were followed for 5 years, 129
(97%) were hving At 10 years, 109 (87 9%) of 124 patients
traced were alne Of 57 patients treated 15 or more years
before, 49 were traced, 37 (75 5%) were lining Of 19 known
deaths, 3 resulted from recurrent thyroid carcinoma in the
mudportion of the nech, 1 patient also had pulmonary me-
tastasis Two patients with pulmonary metastasis were
Lnown to be lining 10 years or longer Of 11 who had mop-
erable lesions, 3 are hving 9, 10 and 11 years after biopsy

These results support the belief that radical operation 1s
not always essentrnl in mantgement of papillary carcinoma
of the thyroid and that neck dissection 1s not indicated 1 the
absence of known enlarged cervical nodes

Results of Surgery for Thyrotd Cancer in 139 patients, in
whom the disease was primarily diagnosed and treated at
Johns Hophins Hospital during 1930 56, were evaluated by
James R Jude, Jack McK Zimmerman and Grant E Ward 7
Five- and even 10-year survnvals for thyroid cancer of papil
fary and alveolar histologic types are misleading because of
the duration of the natural history of this disease Hence
analysis was made of the pathogenesis of recurrence and

(7} AMA Arch Surg 77 757762 November 1958
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death among patients with imtially resectable cancer

The recurrence rate of papillary adenocarcmoma was
27 4% 1 62 patients with an average follow-up of 7 4 years
(median 54) The recurrence rate i cervical podes was
17% and 1n local thyroid disease, 16% Some recurrences
were 1n both locations Distant metastases developed m only
3% In 34 patients with resectable als eolar adenocarcinoma
the recurrence rate was 23 5%, with an average follow up ot
63 years (medinn 51) Distant metastases were more com
mon (147%) as a source of recurrence than among the pap
illary group, whereas local thyroid recurrence was the same
(147%}) and local node recurrence was 3% The number of
phtients with resectable undifferentiated carcinoma was
small (10 of 25 patients) and the recurrence rate was high
(50%), locally and 1 distant metastises

The chronicity of thyroid cancer 1s apparent from an av
erage surinal of 5 years for 4 patients (of 62 considered
adequately treated) who died directls of papillary adeno
carcinoma, 7 years for 4 (of 34) who died of ah eolar adeno
carcinoma and 6 years for 2 who died of undifferentiated
carcmoma Of these 10 patients who died, local recurrence
was observed m 7, cervical node recurrence n 1 and distant
metastases mn 4

The possible multicentric origin of thyroid cancer and the
demonstrated propensity for local gland recurrence are €t
dence of the need for radical local thyroid gland resection
with all pathologic types Such a procedure might e]lmm?te
part or all of the local thyroid recurrences and possibly al®
prevent secondary metastases from such residual dlsendse

Primary Chief Cell Hyperplasia of Parathyroid Glands
New Entity mn Surgery of Hyperparathyroidism Olnver
Cope, W Milo Keynes, Sanford I Roth and Benjamn CBSC
tleman® (Hanard Med School) describe a new pathalogld
entity, characterized by hyperplasia of the chief cells a®
usually involving all the parathyroid glands They I€
viewed data on 200 consecutn e patients 1 whom dagnos®
of hyperparathyroidism was made

The commonest form of anatomic disorder seen i hy per
parathy rotdism 1s a2 bemign adenoma n one gland with 10

(8) Ann Surg 148 375388 September 1958
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disease m the other three Treatment 15 removal of the af
fected gland, and 1t alone Of the 200 patients, 158 (79%) had
such single adenomas Qccasionally, 2 double adenomd it
volving mare than onc gland was found This occurred 1
10 (5%) patients, 11t 8 (49) of whom the diagnosts wa
carcinoma

The new entity, named by the authors “primary chuef celt
\\yperplasm,” was found m onty 10 (5%0) of the patients This
entity wvolves all the glands, and thesr total weight has
Laried from 1 10 25 Gm The glands may have 2 nodular, ¥
regular contour, but, unlike the enlargements seen I natel
clear cell 1y perplasia, pseudopods have not beett encoun
tered grossly The glands are tan to reddish-brown, 19 con
trast to the more chocolate-brown color m wWater clear cell
11y perplasia

The mICroscopic pieture I8 often difficult t© distinguish
from an adenomd of secondary hy perplasi, except fof the
fact that the new entity svolves all four glands The str
g feature . many jnstances 18 the great vapation 1t the
types of cell wathin 2 smgle gland This 18 pamcular\y rue
m glands showing gross nodularity One whole podule o
an 1sland of cells within 2 nodule may be composed entirel)
of small, pale ctuef cells, whereas 1ts contiguous sstand W
pe made up of large clear cells of oxyphils (Figs 18 an
The predommant cell . most of the glands 152 small (6 3p)
or large (8-10 p) chuet cell, mn contrast to the huge (10 40 v
clear vacnolated cell seen 1n Pramary water cleal cell hypef
plasia The cytoplasm 13 shightly pasophilic 18 alt cells
second commonest cell 1s the 1arge pale ory pht

The climcal pieture 1s one of by perparath) rosdistnt Treat
ment 18 surgrcal, consisting of total resection of three gland®
and subtotal resection of on€ After aperation ¢ blood €@
aum level falls to normal lumits M 24 hours 4

gurgcal Treatment of Hyperparathyrmdxsm 15 outhn®
py Frank Glenn® (New York Hosp _Cornell Med Center)
Primaty hyperpamthy rouhism caused by simple hyPCTP‘?‘S""
benight adenoma Of carcinoma 18 aceompante by marhe
mecreased productiont of parathy rord hormoné he eMees®
hormone frees the fixed calewmd thus causing decalafic?

e
(9) Ano Surg 149 305 320 \arch 1959



T 20 —Osteoparasis of bones of han e and cyst of ulna (Courtesy of Glenn, F
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Fig 21 -—Xray showing diffuse calaification of Superior mesenteric artery and
its bl;anchzs and épleen (Courtesy of Glenn F  Ann Surg 149 305 320, March,
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tion of the bones (Fig, 20). Metastatic calcification of the
spleen and arteries (Fig. 21) may accompany carcinoma of
the parathyreid.

Repeated examination of the thyroid area of the neck be-
fore operation, noting any differences on the two sides, may
provide a lead as to the location of an adenoma, Esopha-
grams may be valuable. The slightest distortion of the esoph-
agus may indicate the position of an adenoma.

Tecanic—Endotrac: * -« ~ . 0o»
for hyperparathyroidisn
and the strap muscles . L (R : .
gland, Meticulous hemostasis is essential in differentiating between
parathy e R I e
pletely
relatior . . L o :
cularity of one area as compared with another area of the thyrod
gland may be significant. If a lead is thus gained as to the location of
an adenoma, this area should be explored first. If there is no indics-
tion, systematic dissection is done, beginning with the isolation and
then the division of the vessels supplying the upper pole on the right,
being sure that any aberrant blood vessels are identified. The }a\teréﬂ~
thysoid vein is divided and the lower pole dissected so that it mdy
be retracted laterally and the recurrent laryngeal nerve identified,
The right lobe is reflected medially and the right superior parathy-
roid is Jocated. It is evaluated as to size and appearance, 2 biopsy
specimen is taken and a frozen section done to establish its tr.ue'xdeln'«
tity, The parathyroid of the lower pole is next dealt with smuh(; 5
After identifying two parathyroids on one side, the thyroid glan I
carefully inspected and palpated in a search for any others that may
be present. The carotid sheath is exposed and the carotid artery ¢
amined for aberrant branches. If any are present, they are traced to
their terminations. Sometimes they lead to a parathyroid adeﬂﬂi\'ﬂa
After complete examination of the right side, the Jeft is approach
in the same manner, o

About 209 of the patients with hyperparath)'m‘d‘sén
have more than one tumor; therefore exploration should be

complete. .

End Results in Combined (Commando) Operation for
Mouth Cancer in 58 patients with advanced disease are pré-
sented by H. Mason Morfit! (Univ. of Colorado). The P“Z‘
cedure involves neck dissection combined with intraoral €<
tension (usually jaw resection) designed to remove the pr-
mary tumor and regional lymphatics in one stage. .ani\ré
tumors originated in the tongue, gum, tonsillar pillar a0
floor of the mouth, and there were some lip cancers in whit
"D Surg., Gynec. & Obst 308 129 133, February, 1959,

G etead
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the primary lesjon was previously controlled. but metastases

to the submasillary area invaded adjacent Bone, The average
<jze of the primary lesion was 10 «q. em. Many invaded ad-

TFig 22 —Representattve lesions suitable for by ds
A, cancer starting tn gum and invading underlying bony cortex B, cancer of antenor
floor of mouth invading symphysis mentt with brlateral cervical metastases C, ad
vanced cancer of tongue spilling over onto adjacent ramus of mandible D, exophy
lactic leston primary in gum inyvading underlying bone (Courtesy of Morfit, H, M.:
Surg, Gynec. & Obst 108 129 133, Tebruary, 1959.)

jacent periosteum or true bony cortex (Fig. 22). All were
squamous or epidermoid cancers. In only 2 instances during
1948-55 was a patient refused operation because the tumor
was too extensive.

Results 3 years after definitive treatment showed 30 fail-
ures, including 4 patients who died as the direct result of
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operation Recurrent cancer developed within 1 year after
surgery m 19 (73%) of the failures: in 5 (19%) during the
2d year, and 1 only 2 (8%) during the 3d year No recur-
rence has yet developed in those who remamed well for 3
years after treatment The over all salvage rate was 466%
There was no postoperative death among the last 22 con-
secutive patients

Routine tracheostomy 1s now an integral part of the oper-
ation, failure to do this accounted for 2 of the early postop-
erative deaths Fistulas developed 1 249% of the patients
and healed by secondary intention in every instance Some
dysphagia was encountered routimely for a few weeks post-
operatively, but all of the patients recovered the ability to
eat normally The more posterior the oral defect, the more
marhed was the swallowing difficulty

Restoration has not been successtul in large mandibular
defects If the defect 1s small (1-2 1) and if a reasonably
long proaimal segment 1s left, the defect may be bndged
later with a graft Unless the symphysis ment1 1s sacrificed,
a good cosmetic result can be achieved Most patients have
adjusted well to partial loss of the mandible If they have
teeth, they are able to chew to some degree If they are eden-
tulous, they have to adjust to a soft, pregound diet In no
case has nutrition been a problem

THE BREAST

Gynecomastia: Origims of Mammary Swelling in Male:
Analysis of 406 Patients with Breast Hypertrophy, 525
with Testicular Tumors and 13 with Adrenal Neoplasms 15
presented by Norman Treves” (Mem’l Center for Cancer,
New York) Gynecomastta occurred predommantly during
puberty and adolescence, with second highest meidence dur-
mg the male climacteric years The lesion was predomi-
nantly unilateral except when produced by testicular OF
adrenal neoplasms The nodes were enlarged in about one
third of the patients Location of the mass was usually cen-
tral (1n cancer of the male breast the lesion 1s usually ec-
centric) Nipple abnormahty was rare Trauma was re-

(2) Cancer 11 1083 110° Nov Dec 1958
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called by 1466 Endacrme disorders, mcluding  general
endocrine imbalance and pituttarv, thyroud, testicular and
prostatic chsorders, were prosent m 249 Breast cancer did
not devdop i any patients wath prevsously recorded or con-
comutant diffuse breast hy pertrophy

In those with testicular tumors, wcidence of gynecomns-
trwas 105+ .\ sinmlar merdence was assoctated with bemgn
testicular abnormahtics When assocrated with mahgnant
testicular tumors, the gynecomastia was usually bilateral
aud irreversible (regression did not follow orchiectomy)

Of the 406 patients with breast hypertrophy, 260 were
adequately followed Complete chincal regresston occurred
m 115 (85%) of 136 who were untreated Siv who werc
treated and 21 who were untreated showed no change Of
124 treated with surgery, testosterone or both, 117 (949%)
showed satisfactory results Untreated patients were those
with nild disease or those expected to recover spontancously

Tor some tune endocrme 1mbalance has been considered
the dommant cause of gynecomastia Other causil cond:-
tions are nutrittonal deficiencies, use of estrogen or andro-
gen, Iner discase and testicular, adrenal or hypophysial tu-
mors Trauma calls attention to, but does not cause,
gynecomastia Cancer must be ruled out speaifically, through
biopsy, when a patient with suspected gynecomastia has an
cccentric, firm, localized lesion, mipple discharge or re
tracted or encrusted mipple

Gynecomastia occurs as a bemugn lesion that often re-
gresses spontaneously Its importance rests primanly on the
fact that 1t may occur as the result of some other systemic
symptom compley, such as endocrine imbalance, liver dis-
cases, testicular abnormalities (including mahgnant neo
plasms), tumors of the adrenal glands or of other glands of
mternal secretion and many other serious concomitant med-
1cal problems Any unexplained gynecomastia, especially bi-
lateral, indicates the need for thorough, and often extensive,
diagnostic studies

Florid Papillomatosis of Nipple From the Mayo Chnie

files for 1910 56, which contam many thousand mastectomy
snecimens bhath henron and malionant Tramase  NTo ol
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stnes of flotid papillomatosis ol the nipple mmong 310 nipple
tunots, Mention ix also made of 2 eases neen by "Todd wud
Jahins,

The menn ape of patients tn s series was 45,0, with av-
vrape dutation of symptoms 19 years, The ehief complain
of most patients (14) was 0 serosangaineous dischnge from
the uipple, Nipples, in general, were enluged, induided,
crythematons nnd wleetnting (Wi, 23, Befme aperation
most of the lestons were thouphit to he Pagret’s disense of the
breast Pathologic dinpnosis, helfote veengnition of this en-
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tity, was penerndly that of fow-giade, multicentise, |l(!p”'
Iary, intinductal Ciremoman Patholopieatly, forid papille-
matosis appuiently  ongmates fHom multiple papilinty
mfoldings of the duet epithelinm Muwroscopienlly, it enn he
distinguished ensily from Paget’s disense of the hieast and
from the commoner smplesstalled yvarieties of fntraduetal
papillomas Tt is wote diflienlt to distinguish it from towes
wiade, nonmmyasive, intsduetal pagallary entefnoma,
Refore the bonpn natute of this fumor was 1ecognized,
vatious forms of treatment were wsed - Operations \'mgl‘ll
from adical mustectomy, with or waithout postoperative
x-tay tientment, to simple excrmion of the tumor, Seven pis
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tients with diagnoses of multicentric papillomatosis or pap-
illary carcinoma, grade 1, were treated by simple mastec-
tomy. Two of 4 paticnts who had radical mastectomy were
thought to have had low-grade, noninfiltrating, intraductal
papillary carcinoma and 2 were believed to have infiltration.
X-rays in single or multiple doses were used after simple or
radical mastectomy in 3 cases. Benign florid papillomatosis
was recognized after biopsy in 2 recent eases. One patient
had associated diffuse, chronic, cystic mastitis treated by
simple mastectomy; the other patient had Jocal excision
of the tumor.

Average follow-up was 9.8 years (0-20), and no patient
exhibited recurrence. Five returned at various intervals
complaining of painful mastitis in the opposite breast which
required simple mastectomy. In no instance was there bi-
lateral florid papillomatosis. Carcinoma developed in 1 pa-
tient 12 years later in the opposite breast, for which radical
mastectomy was performed. These findings certify the be-
nignancy of this lesion. Local excision is advocated, and
long-term follow-up studies justify such treatment.

Endocrine Relationships between Chronic Cystic Masti-
tis and Cancer of Breast were studicd experimentally and
clinically by Nathan A. Womack® (Univ. of North Caro-
lina). Although treatment of cystic mastitis with progester-
one in 15 patients was effective, its expense and the necessity
for repeated injections were handicaps. Long-acting testos-
terone, although an effective antiestrogen, possessed unde-
strablc side effects. Delalutin® was used in 41 patients in a
single monthly injection of 250 mg. for 3 or 4 months. The
patient was examined every 3 months and if cysts recurred,
a new cycle of treatment was begun. All treatment usually
could be stopped after the menopause.

Chronic cystic mastitis develops when a factor of initial
51lsgeptibility is followed by long and uninterrupted estro-
genic action. Chronic cystic mastitis is a conditioned process
when not associated with permanent cpithelial change. It is
thus reversible and this reversion can be brought about by
withdrawal of estrogen or use of an estrogen antagonist.

The initiating factor that sets up the potentiality for
chronic cystic mastitis is different from that of breast cancer.

(4) Am. Surgeon 24 618-629, September, 1958
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The promoting factor, estrogen, 1s the same In one, estrogen
results 1 a conditioned lesion that disappears with disap-
pearance of the estrogen effect In the other, the estrogen ef
fect 1s that of epithehal overgrowth, the promoting action
1 development of cancer that results m cancer progression
Since the promoting factor, estrogen, for each 1s the same, n
some women with chronic cystic mastitis breast cancer will
develop and in others will not, depending on whether they
also possess the imtiating factor predisposing to breast can-
cer In others cancer will develop without chronic cystic
mastitis and 1n some neither Presence of a chronic cystic
mastitis will always be tangible evidence of a preponderance
of the estrogenic promoting factor and herein hes 1ts signifi
cance In breast cancer, withdrawal of endogenous estrogens
or use of an antagomnist, such as androgens, will be effective
only to the extent to which the cancer cells are reversible

Paget’s Disease of Breast 20-Year Survey of Cases Pre-
senting at Large General Hospital was carried out by J K
McGregor and D D McGregor® (Hamilton, Ont) Paget's
disease 15 an uncommon form of breast carcinoma that gen-
erally arises 1n the mam excretory ducts of the breast and
extends to mvolve the skin of the mpple and areola The
skin lesion 1s of low-grade malignancy There often 1s an
eczematord change in the nipple or areola and, for this rea-
son, Paget’s disease was originally considered to be an m
flammatory lesion The lesion may precede an obvious car-
cimoma by many ) ears

The authors reviened data on 21 women with Paget’s dis
ease, 3 of whom presented with frank scirrhous carcinoma
and 1 had carcimoma of the medullary type The gross fea-
tures of Paget’s disease maj vary The most striking char-
acteristic 15 the eczematoid and usually well-defined super
fictal ulceration of the mipple and areola Microscopic
enamination reveals hypertrophy of the epidermus and
downgrow th of rete pegs The characteristic histopathologic
feature 1s presence of large, clear, vacuolated cells with small,
p3 knotic nucles, known as Paget’s cells The authors were
impressed by the failure of the pathologic changes to reflect
the biologic activities of the underlying tumor It was im-
possible to speculate as to prognosis or the optimum method

(5) Surgery 45 562568 Apnl 1959
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of managanent i the mdividual patient on the basis of the
presenting histology

In 10 patients, an cezematond or uleerative lesion of the
mpple was present for 6 months or longrer before diagnosis
of breast crranoma was made A <en<atton of stehing or
burmng about the mpple 15 often the first symptom of
Paget’s disease The leston may present as an ery thematous,
oozmg dermatitis or it my be dry and «caly. There often s
coprous clear yellow discharge from the mpple Trequently
no mass can be palpated in the breast When present, 1t s
generally located directly bencath the nipple Most chrome
erostons that mvolyve the mipple epathelinm of only one breast
arc mahgnant

Paget’s diceasc of the breast s treated essentially the same
as breast carcmoma  Local excision of the mpple 1s not ndi-
cated except as a biopsy procedure Superficial radiation often
mmproves the shin lesion, but ignores the associated carci-
noma The relative ment of <imple or radical mastectomy
with or without pre- or postoperatine radiation has not been
defimtely settled The choice of therapy depends on stage of
the tumor, age and gencral condition of the patient, brologic
relation between liost and tumor and on radiotherapy

Carcinoma of Breast in Middletown, USA. Much of the
reported expertence with carcinoma of the breast has come
from larger private chimes and umiversity hospitals where
there 1s unavouwdable sclection 1 case materal and follow-up
15 difficult and often mcomplete Therefore, Thomas C
Moore, Donald R Judd and Will C Moore® record therr ex-
perience with 307 consecutnn e cases of histologically venfied
carcinoma of the female breast, studied from 1935 to 1951, at
the Ball Memoral Iospital—the onlv hospital serving
Muncie, Indiana, the w cll-known “Middletow n” of soctologic
literature None of the patients has been lost to follow-up,
and all ning patients have been followed for a mmmum
of 6 years

Carcinoma of the breast accounted for about 10% of the
cases of malignant neoplasm seen at the hospital Patients
were aged 22-90, but 71% were 40 70 Only 2 had recened
previous defimtive treatment elsewhere Carcinoma was
noted mn the left breast in 160 of the primary cases and m

(6) Surg Gynec & Obst 107 433441 October 1958
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the right breast in 140 Bifateral mvolvement was noted
5 patients The Halsted type of radical mastectomy was done
mn 271 of the 305 primary cases (89%) Sumple mastectomy
was done 1 31 patients and biopsy only m 3 Simple mas
tectomy was reserved largely for the older patients Two
with secondary disease recened treatment for local recur
rences All patients were operated on by surgical specialists

Of the 307 patients, 110 are Ining Of the 110,47 have been
followed 10 years or more, 20 have lived over 15 years Death
occurred during the first 5 years in 143 (73% of total deaths)
Yearly incidence of fatality was relatively constant n the
first 5 years, rangmg from 21 to 36 and averaging 29 The
number of deaths fell rather sharply 1n the 6th year and this
trend continued duning the second S years after operation,
with only 41 deaths (219%) during this period Thirteen pa
tients known to be dead were alive 10 years after opera-
tion, they died 11 22 years after operation In 5 of these,
death was due to metastatic carcinoma 11, 12, 13, 15 and 20
years after operation Metastatic carcinoma of the breast
was the cause of 158 deaths (80%), 1n 5 (2 5%), death was
assoclated with occurrence of a primary carcinoma else
where 1n the body Other causes, prinaipally cardiovascular
or cerebrovascular, accounted for 29 deaths (15%)

Among the 307 patients, 5 year survival was 54% Among
271 managed by radical mastectomy, 5 year surinal was
55%, whereas among the smaller group managed by sumple
mastectomy, 1t was 45% Presence or absence of allary
nodal metastasis was the most important smgle factor m
fluencing survival Axillary metastasis was noted mn 52%
of patients managed by radical mastectomy, 5 year survival
1n this group was 73% among those without axillary metas
tasis and only 319 1n those with axillary involvement In-
cidence of axillary metastasis was remarkably constant in
the various age groups l.ength of time devoted to perform
ing radical mastectomy did not appear to be a factor mn
5 year survival

In 57 patients, radiation therapy (1800 2000 r) was grien
after radical mastectomy There was no apparent improve-
ment 1 5 year survival of patients without asillary metas
tasis Among 104 with awllary metastasis managed without
postoperatine rradiation the 5year survival was 34%,
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compared with 5377 in 36 patients with axillary involvement
who received irradiation. Greater use of postoperative radi-
ation in the 5,500-6,000 r range, especially in patients with
axillary metastases, appears to be worthy of more extensive
trial and study.

Of 184 consceutive patients followed for 10 years, 339
were alive. Radical mastectomy was done in 164 of the 184,
with a 4496 10-year survival in those without axillary me-
tastasis and a 2296 survival in those with axillary nodal
involvement.

Report of 549 Cases of Breast Cancer in Women 35 Years
of Age or Younger, observed during 1937-49, is presented by
Norman Treves and Arthur 1. Holleb’ (Mem’l Center for
Cancer, New York). If 30 patients are excluded who had
adequate surgical treatiment elsewhere and showed no clin-
ical evidence of breast cancer on admission, 418 (80%) pa-
tients were operable and 101 (209%) inoperable. Over three
fourths of the patients reported no familial history of cancer.
When cancer was present in the family, the breast was in-
volved in 35%, onec-half reporting breast cancer in the
mother and almost one-fourth in a sister. There were 445
(8292) married patients and 334 (6655) had been pregnant
at least once. The incidence of surgical gynecologic disor-
ders was relatively high for this young age group. In 92%,
the patient discovered a breast mass without medical assist-
ance. Tumor was discovered during routine physical exam-
ination in only 1%. Nipple discharge was present in5.5%.
Bloody discharge often indicated an infiltrating duct car-
cinoma with no papillary component. Infiltrating duct car-
cinoma accounted for 86.6% of the diagnoses.

The minimum 5-year clinical cure rate was 30.7%. When
selection was made in terms of operability, this increased
to 37.7%. Exclusion of those who died of other causes and
those lost to follow-up without evidence of recurrence or
who refused treatment yielded a2 maximum rate of 40.6%.
These data and review of the literature indicate that breast
cancer in the young woman offers a prognosis equal to that
of older women.

When the axillary nodes were involved, the clinical cure
rate was lower in younger than in older women. The specific

{7) Surg, Gynec. & Obst 271.283, September, 1958.
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location of the tumor within the breast had little or no
fluence on the results Results of treatment for any specifi
age below age 35 cannot be predicted (table) on the bast
of age alone When axillary nodes were not involved, can
cers located i the outer half of the breast had an 8% bette
cure rate, compared with that for the mnner half, nudime
and central lesions Prognosts was better among those witl
less common breast cancers, e g, medullary, comedo anc
collowd carcinoma, than for infiltrating duct carcinoma The
mcidence of axillary node metastases was Iihewise lower
The higher the level of axillary node involvement, the
poorer the prognosis Involiement of level 3, however
should not be used as a criterion of moperability because
16% of these patients were free from recurrent cancer !
years or more after radical mastectomy

Although pregnancy simultaneous with breast cancer hac
extremely poor prognosis, pregnancy should not be used a«
a criterion of inoperability Pregnancy some time after mas
tectomy for cancer appeared to haive little mfluence on
prognosis

Patients who delayed longer than 6 months before sur
gical treatment showed a lugher incidence of axillary node
metastases and a lower clinical cure rate than those who
sought treatment earlier Postoperative x-ray therapy, re
gardless of axillary node mnvolvement, had no influence on
clinical cure rates Patients classified under clhinical failure
had a median duration of life shghtly over 2 years, over
two thirds died by the end of the 3d year When axillary
nodes were not mvolved, prophylactic castration did not af-
fect the cure rates When axillary nodes were mvolied, the
5-year cure rate was 8 3% higher among patients castrated
prophylactically Median duration of survnval after thera-
peutic castration for metastatic breast cancer was 9 months
Prophy lactic simple mastectomy 1s not recommended even
i presence of a significant fanmly history of breast cancer
Tumor size alone was sigmficant prognostically, whether
the aillary nodes were miolved or free from metastises

The authors suggest that certam stringent criteria of op-
erability be modified Lven young women with asllary node
metastases at the highest level have a 16% chance for 5-year
cure Larly dagnosts and prompt radical surgery offer the
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hest chanec for survival When the primary lesion 1s small
and <tll Tocahized 1o the broast, masimum probibility tor
S-year eure ensts Tumors oceurrmg m the breast durning
pregnancy should e diagnosed and troted immeditdy.

At Grott asp Crastear Corr 420 Otrnamtt Patirnts
Acr Grorr

28 2630 3135
No of patents 19 105 96
1 ulures 15 39 177
S year aurvnale 5 46 112
Climeat cure 2105 43 8% 4027%

™ [This 1s an excellent stu b of circnoma of the breast i a lirge group
of young women and presents good evidence that nether 1ge nor preg-
nancy should be vserd as the sole crterton tor altenng proper trertment,
—lAl

Cancer of Breast: Study of Short Survival in Early Cases
and of Long Survival in Advanced Cases was undertahen
by D W, Simthers® (Royal Marsden Hosp, London),
an attempt to test the opposed theortes that no treatment
affects the prodeternuned pattern of human breast tumor
behavior and that o en more drastic trertment s required if
1ts coursc 15 to be altercd profoundly

\mong 2,648 new patients with breast cancer observed
durmg 1937-53, 583 had tumors m stage I and 38 (7%) of
these died withm 2 years of treatment Tumor grade had
been recorded m 19 of tham Two with grade 1 mner halt
tumors had had local remoral elsew here, but in neither were
aullary lymph nodes mvolved Another had disease of mul-
ticentric origin producmg several tumors and at operation
was found to have undetected avillary lymph node mnvolve-
ment Eight tumors were grade 2, 3 of these were mner half
and 2 central tumors, 3 tumors were of multicentric ongin,
2 with mvolvement of lymph nodes Two of these patients
had histories of less than a month aud outer half tumors of
2em and 23 em diameter, gining no reason to suspect dis-
aster L er metastises developed m both One pattent had a
history of over a jear, preoperatine rradiation, no awillary
lymph node imolvement, but extensne local mvasion of
pernascular and permeural lymphatics, metastases devel-
oped 1n bone and Iiver Tight patients had tumors 1n grade
3, 5 had inner half tumors with histories of under 3 months,
3 had no aallary Iymph node mvolvement and 3 had 1ymph

® Am Jy 1 80 740 758 November 1958
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node metastases with obvious wfiltration of awllary fat

The preponderance of inner half tumors (11 of 19, with 2
more placed centrally) 1s strikang The dangers of inade-
quate surgery for diagnosis and of multiplicity of primary
tumors are suggested Two of 3 with stage I, grade 1 tumors
had had local removal of lumps thought to be mnocent, fol
lowed by delay of several days in 1 and several weeks in the
other before mastectomy was performed All 38 patients with
stage I tumors who died within 2 years had distant blood-
borne metastases, with a predominance of Iiver and bram
deposits

Of 293 stage IV breast cancer patients seen durmng
1940-49, 21 survived 3 years or more, 9 were pre- and 12
were postmenopausal by more than 10 years There were no
3-year survivors among patients with stage IV lesions
treated within 10 years after the menopause Seven m the
premenopausal group had menopause at start of treatment
(2 spontaneous, 3 x-ray induced, 1 by ocophorectomy and 1
by androgen treatment) Three were still alive 13, 10 and 9
years after (2 with no treatment other than imtial roentgen
therapy and menopause, and the 1 at 10 years after oopho-
rectomy, adrenalectomy, hypophysectomy, radical mastec-
tomy, testosterone injections and further wrradiation) Two
of the premenopausal group were treated with estrogens at
the time of 1mitial roentgen therapy Eaght of 12 older sur-
vivors had estrogens, all had roentgen therapy, and 1 had
local mastectomy as part of the initial treatment, but noth-
ing other than estrogens later One died 9 years 2 months
after treatment at age 84 of cardiac failure The predommant
feature in these stage IV cases, particularly in the late post-
menopausal group, was the frequency of extensive lymphatic
spread compared with that of blood stream dissemmation

Smithers concludes that mastectomy 1s the method of
choice 1 early cases, 1ts extent should be determined on the
basis of the individual findings Points favoring a bad prog-
nosis should himit, not extend, use of surgery Large medial
tumors with a short history are the only ones 1n whch irra-
diation before mastectomy 1s often indicated 1n stage I, espe-
cially when the patient 15 obese and difficult to examine All
patients with mner half tumors and all with outer half tu-
mors with histologic involvement of axillary lymph nodes
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should have postoperatine arrahation to anllary, supracla-
vculr and parasternal nodes, especrally of the tumor 1s
gride 2or 3 Inall premenopausal women who hive grade 3
tumors, multicentric ongm, cxtensive pernascular or peri-
neural lymphatic permettion or myolvement of axillry fat,
an artificinl menopause should be considered as part of the
first planned treatment

In some late premenopausal cases, success may beaduesed
if menopause 1s mduced and encrgetic irradiition uscd, espe-
cally of spread 15 by lvmphaties In the dderly, estrogen
treitment combined with rradition may also gne some
long term survinvals  Adrenalectomy, hy pophy sectomy and
radionctine pitustary umplants have all produced dramatic
regresstons, even witlt widespread blood stream mctastases
Time 15 still required for assessment of their value, which
must be weighed agunst their disadvantages These meth-
ods are of unmense potentinl importance

Simple Mastectomy Combined with Radiotherapy in
Treatment of Cancer of Breast. Results m 109 Patients (1
man), aged 32-82, are reported by R J Scholtmeyer® (The
Hague) Tour werc treated only by irradintion, 105 recernved
combmmed treatment Postoperative irradiation onlv wis
used tn 29 patrents (2,000 r) m whom carcinoma had not
been suspected before operation Others recenved preirra-
diation through four fields (210 kv , 12m1,05 mm Cuand 1
mm Al), 6X250 r/ficld and 5X250 r postoperatnely, 1e,
a totnl dose of 2,750 r/field Operation was performed 1 or
2 wecks after completion of prerrradintion, after-irradintion
was started 7-10 days postoperatively

Tive-year follow-up was possible 11 74 patients Absolute
3 year survival was 57 8% and absolute 5 year survnnal was
527% Tne year survivil was less favorable in patients with
large tumors, being 30 7% for those with tumors 6 cm and
over, 4849 for those with tumors 4-5 cm and 67 8% for
those with tumors 2 3 em Localization of the tumor seemed
to exert no influence on prognosis Iive year survival
among women without children was lower (432%) than
among those with 1 or several children (588%) Relapse
occurred m 20 (182%) patients, with local recurrence m 8
and metastatic lesions in 12 Recurrences were treated by
—_

(9) Arch chr meer] 10 350356 1958
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irradiation In this group, 11 patients died 134 6 years after
operation

Function of the arm on the side of operation was gener
ally excellent, only 3 patients had any difficulty Only 1
showed mild lymphedema of the arm

This series 1s too small to have much statistical impor
tance, but the favorable results support McWharter’s theory
that simple mastectomy combined with radiotherapy 1s ef
fective 1n most patients wath breast cancer The number of
local relapses after simple mastectomy with 1irradiation 1s
no larger than those after radical surgery

> [Results such as these provide a strong defense aganst attacks on this
method of therapy —Ed )

Late Local Recurrent Carcinoma of Breast Kenneth T
Pawlas, Malcolm B Dockerty and I' Henry Llhs, Jr?
(Mayo Chmic and Found ) report that of 202 cases of locally
recurrent carcinoma of the breast following radical mastec
tomy, the recurrent lesion developed within 5 years of the
time of the primary operation 1n 157 (78%) and after 5 years
1 the other 45 (229%) In 10 of the latter cases the recurrent
lesions developed more than 10 years after operation The
authors’ mvestigation was directed primanly to the group
of 45 cases (age range 35 72) There was no evidence of pos
sible influence of early diagnosis, i all the primary tumors
had not been detected early Primary tumors were generally
not small nor were symptoms of unusually short duration,
only 23 patients had chmcal symptoms for less than 6
months Tumor distribution with respect to grade (Bro
ders’ classification) was about the same as that n breast
catcinoma generally About half had axillary metastasis
Primary tumors mvolved the lateral half of the breast m
25 patients the medial hnif 1n 12 and 1n 8 were centrally lo
cated Lateral tumors were associated with avillary metas
tasis 1n 449%, whereas medial and central tumors showed
metastasis i 559 Eaght of 20 medial and central tumors and
14 of 25 lateral tumors were fixed to the shin Of 22 patients
with axillary metastasis only 13 had some skin fixation
About half of all the patients showed climenl evidence of
skin fixation by the primary tumor

The commonest form of local recurrence for tumors lo
cated laterally, medially or centrally was a skin nodule lo

(1) Ann Surg 148 192198 August 1958
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cated medial to the scur near the stornum Patiants with to-
mors locatad centrally or madinlly accounted for 579 of the
parasterml reeurrences, 1% of the reeurranees m or ady-
cant to the ser, 305 of ateral and 506 of axdlary recur-
rances Comversddy, patients with primary tumors Jocalized
m the hitcral half of the breast accounted for 4395 of the
parsternal recurrences, 5650 of the recurrences i or adja-
cent to the sear, 7057 of Interal and 509 of asillary recur-
rances OF O patients with sl recurrance all ad aal-
Iary node amvolvement at the tune of radical mastectomy
Of 10 with rccurrances i the hiteral thoracie wall, 6 had m-
volvement of aallary nodes at the time of breast amputa-
tion Half of the Hite recurrances i the shim were as<ocated
with simult wmcons rggional or distant metastrsis

Survnal after loeal recurraince m 21 of the 45 patints was
about 2 yars and ranged from 3 months to 6 years Only 3
surined over 287 vors \wverage survnval after loeal recur-
rence at 6 vears woas the <ame as for those who had loeal re-
currence at & 10 12 14 or 10 years The time of local re-
currence and finil results ascocrtad with such recurrence
scemt to depond less on duration of the disease, stze of lesion
and extent of local invasion by the primary lesion than on
growth potential and mdnidual factors of resistance Sur-
wnal after chimeal recurrence 15 usually poor and bears no
relation to the length of the cwncer-free period before re-
currence

Prophylactic Castration in Carcinoma of Breast Max T
Rosenberg and Lrich M Uhlmann® (Michael Reese Hosp )
did folloys up studses for at Jeast 5 3ears on 200 women be-
low age 50 Prophylactic castration was performed in 78 by
bilateral oophorectomy or irradiation of the ovaries (with
sufficient dose to suppress menstruition permanently)
shortly after radical mastectomy and before chinical evidence
of distant metastases Of these, 59% survived more than 5
Years, compared with 36% of 122 patitents who were not
castrated The castration effect was particularly favorable
m the group over age 40, where a survinval rate of 688%
seems to mdicate that castration may be of importance dur-
Ing early menopiuse Among 66 women who died at a
known date within 5 y ears after mastectomy, survnal of the

(2) AMA Acch Surg 78 376379 March 1959
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castrates was longer than that of the women with function-
ing ovaries. :

No practical method to determine the degree of estrogen
dependence of breast carcinoma in premenopausal women
has been found that could facilitate the indication for castra-
tion. Results of this clinical survey, though comprising only
200 women, appear sufficiently significant, even on a statis-
tical basis, to indicate castration by surgical removal or
adequate irradiation of the ovaries in all women with ova-
rian activity as soon as feasible after radical mastectomy.
Castration also is suggested to all beyond the menopause
who still show signs of estrogen production, as indicated by
tests of the vaginal mucosa. An appreciable number of
women, even after removal of the ovaries, show evidence of
extragonadal estrogen production.

The favorable results in the group aged 40-50 are also sug-
gestive and indicate that suppression of ovarian function
may be of considerable importance in the later premeno-
pausal, menopausal and early postmenopausal period.
Whether axillary lymph node involvement, emphasized by
Smith and Smith as being important, is of great significance
appears doubtful. 5

Prophylactic castration is suggested in all women with
breast carcinoma who are still menstruating regularly or
otherwise exhibit signs of ovarian activity. .

Adrenal-Corticoid Depression of Adrenal Estrogens in
Cases of Mammary Cancer. George E. Block, Jack D. Mc-
Carthy and A. Burgess Vial® (Univ. of Michigan) present
a preliminary report on 5 women, aged 27-74, with far-
advanced mammary cancer. Base line determinations were
made of the urinary estrogen excretion over 24 hours. The
patients were given hydrocortisone orally, 100-150 mg./
day for at least 30 days. At the end of the 30 days, estrogen
excretions were again determined. This determination was
repeated at monthly intervals. Subsequent to 1 month of
treatment with hydrocortisone and at monthly intervals
thereafter, response in the patient’s disease process was
evaluated. .

Of the 5 patients studied, 4 had objective remissions while
receiving hydrocortisone. One patient who had pulmonary
TGY AM.A. Arch, Surg. 78 732736, May, 1959,
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metastares with pleural effusion was markedly benefited
and has been asymptomatic for 13 months. This patient had
consistently demonstrated malignant cells in the pleural ef-
fusion, Besides the pulmonary metastases, she al<o had a cu-
tancous lesion at the midsternal region, This lesion acted as
a barometer for the efficacy of the steroid treatment in that
at levels of 100-130 mg. hydrocortisone/day, the lesion
would shrink and become painless. When the dose was de-
creased to 70 my./day, the lesion increased in size and be-
came painful. Again, with increasing doses, the lesion
regressed,

Remissions were seen without relation to the site of the
metastatic disease. Three patients had primarily soft-tissue
metastases, 1 had skeletal lesions and 1 pulnonary involve-
ment. The | patient who did not benefit from hydrocortisone
therapy had massive hepatic involvement.

Remissions ranged from 3 to over 13 months. All patients
who received hydrocortisone in excess of 100 mg./day im-
proved subjectively, as demonstrated by renewed vigor, in-
creased appetite or a general sense of well-being. Estrogen
excretions fell markedly from pretreatment levels in the 4
patients who had remissions. In 2, total estrogen excretion
fell from over 2 pg./day to below the level of sensitivity by
bioassay. In the other 2 patients whose estrogen excretion
was measured by chromatography before and after treat-
ment, a fall in total estrogen as well as a marked depression
in the estrone and estriol fractions was observed.

The 1 patient who did not benefit from hydrocortisone
had such a Jow level of estrogen excretion before treatment
that by bioassay methods the excretion was less than the
level of sensitivity and by chromatographic means, the ex-
cretion was less than 1 pg./day.

Adrenalectomy in Advanced Mammary Cancer was stud-
ied by George E. Block, A. Burgess Vial, Jack D. McCarthy,
Charles W. Porter and Frederick A. Coller* (Univ. of Mich-
igan). Advanced mammary cancer is ultimately a fatal dis-
ease. Treatment is one of palliation and not of cure. The na-
ture of adrenalectomy is such that when success is not
achieved, the surgeon and patient are not left with a situa-
tion that remains in status quo. Instead, they are confronted
—_

() Surg, Gynec & Obst. 108 651 668, June, 1959
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with mnduced Addison’s disease 1n the face of an advancng
lethal neoplasm In addition, they have mvested time, ef
fort, money and pain 1n a fruitiess effort Therefore, the au-
thors recommend adrenalectomy only for patients who ful
fill most of the following criteria (1) the tumor does not
mvolve the Tiver, (2) the patient has had previous remis
sion from oophorectomy, (3) the estrogen excretion 1s
igh, (4) the patient 1s of middle age (preferably in the
50’s), and (5) the disease has lasted over 3 years

The stilbestrol stimulation test was of no help 1n the rou
tine chimcal screening of patients The cortisone nhibstion
tests must be evaluated further No correlation between suc
cess or failure of adrenalectomy and the response to admin
istration of andro- or estrogemic substances was found
However, response to previous therapeutic castration was
an excellent guide 1n the choice of the patient for adrenalec-
tomy Those who have been therapeutically castrated and
who show objective regression of the disease have already
demonstrated the hormone-sensitive nature of the tumor
If, however, these patients fail to respond to oophorectomy,
1t 15 necessary to look further to see if estrogen excretion
fell after ablation of the ovaries If thus did not occur, castra
tion did little to alter the host's environment and the re
sponse to castration cannot be considered as in mndex of
the estrogen dependency of the tumor

Results of Bilateral Adrenalectomy in Management of In-
curable Breast Cancer- Report of 155 Cases 1s presented by
A A Fracchia, A 1 Holleb, ] H Farrow, N E Treves
H T Randall, ] A Finkbemer and W F Whitmore, Jr®
(Mem’} Center for Cancer, New York) Various authors have
agreed in emphasizing the temporary nature of objectivé
mproyement, but reports on frequency, degree and dura
tion of beneficial effects vary considerably (Table 1) No
standard cntera for preoperative selection of patients of
postoperative assessment of results at umiform time intervals
have been followed

Adrenalectomy or oophorectomy combined with adrenal-
ectomy produced valuable palliation for 6 months or longer
1n 54 (348%) of the 155 patients (Table 2) This was eV
denced by tumor regression with concomitant symptomattc

(5) Cancer 12 5868 Jan Feb 1959
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rdicd and prolongation of hfe Of 14 postoperatine deaths,
8 were ~secomdry to the comlnned operation and 6 to adre-
mieetomy alonc

Of 51 pauents who had pravious therapeutie surgical cas-
tration, 28 <how et good responee atd 8 of the 28 had further
rcnussion after adrenalectomy  Of 23 who had not re-
sponded 1o oophorectomy, only 3 responded favorably to

TABLLE T —Staomamy or Parnst Resronsy 1o Biatrrar
Avtrsatrcrony ror Incurams Massany Carcivovy

N pafeets
Teast o sl Operal se Of pect ve No

Authory wefr tared meeral ty® Friphmee reapone
Mo & M ppne [ 1m N el b
Csdr v 1w L t 3
Hehtrim & Frarloam 194 " ¥ a 3]
Galante et ot nd -t 10 ” 36
Tymah 7t < R’ 37 2%
Perlus et ot t @ < 14 34

shae 4" [ i bl 13
Delacue 1" iN 3 19 2
Eckert et al " n 4 9 13

Torar | “n v m 32

Precrerier 100 4 316 1

*Oterative m rtahty kreap inclnled those wha died of operative comphications
of of cancer within 3O days postoperatively
adrumlectomy. Of 32 patients who fasled to respond to tes-
tosterone, 8 had objective remission after adrenalectomy
Of 23 who showed good response to androgen therapy, 13
had additional rcmission after adrenalectomy Of 10 who
had shown objective 1mprovement to corticosteroids, 5 had
further remission with adrenalectomy Of 6 who failed to
respond to corticosteroids, 2 showed favorable response to
adrenalectomy Of 3 patients whose condition had appar-
ently been aggravated by estrogens, 2 responded favorably
to adrenalectomy

At adrenalectomy, metastases to more than one site were
present in 118 (76 19%) patients All 8 with bram metastases
failed to respond to adrenalectomy Of 41 with pulmonary
Parenchymal metastases, 7 responded to adrenalectomy
and 5 to combmed cophorectomy and adrenalectomy Of 40
patients with recurrent pleural effusions, 9 had objectrve 1m-
provement None with hepatomegaly and jaundice or a rap-
wly enlarging Iner were benefited Of 37 with palpable lIiver
metastases, § were improved Of 111 with bone metastases,
17 of 61 responded to adrenalectomy and 20 of 50 to the com-
bimed operation Of 24 with metastases to bone only, 6 of 17
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were mmproved by adrenalectomy and 4 of 7 by the combined
operation Of 22 patients with mnflammatory carcimoma, 8
had primary noperable carcinoma and 14 had recurrent n
operable growths Of 14 who had the combined procedure, 6
responded favorably and of 8 who had adrenalectomy, 1
improved

The authors suggest certain criteria for selection of pa-
tients When there 1s no detectable estrogenic activity, ab
latrve surgery will usually produce an unfavorable response,

TABLE 2—ResuLts of OPERATION*

Op mort t Ob; resp  Noresp

Type No

of op pt Ne % No % Do %
Adremilect 36 82 20 274 47 613
Adrenalect

cophotect 82 8 98 3% 415 40 500

Tora. 155 14 90 54 348 & 561

*Based on 6 months objectite remission

1QOperative mortahty group mncluded those who died of operative comphcations
or of cancer within 30 days postoperatively
but presence of estrogenic activity does not necessarly mm-
ply success Patients who have benefited from testosterone
or corticosterords and from castration are likely to respond
favorably to adrenalectomy Improvement 1s beleved to be
due to further suppression of estrogemc activity Actively
menstruating patients who have responded poorly to cas
tration are likely to respond poorly to adrenalectomy as well
Failure to respond to androgens or corticosteroids does
not preclude remission with adrenalectomy The estro
gen provocative test was dangerous and 1naccurate 1n 1ts
predictions

Patients with inflammatory carcinoma, recurrent mnvolve
ment of breast, soft tissue and skin and bone metastases had
the highest percentage of regression, lived the longest and
often recetved the most satisfactory palliation None with
hypercalcemia and bone metastases, however, lived over 1
year Patients with visceral metastases had less frequent
and shorter lasting remissions, but some did benefit by adre-
nalectomy Functional disturbance due to visceral metas
tases mdicated a poor prognosis and usually a poor opera-
tive risk
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Combined oophorectomy  and  adrenalectomy  paticnts,
most of whom were menopausal, had a higher remission
rate than those who had previous surgical castration and
later adrenalectomy alone, The difference (highly suggestive,
but not statistically significant) may be attributed to the
added effect produced by simultancous castration. Hypo-
physectomy after adrenalectomy seldom proved beneficial
and is probably not worthwhile,

Results of Hypophysectomy in Treatment of Metastatic
Mammary Carcinoma in 109 patients followed for at least 17
months are reported by Olof . Pearson and Bronson S.
Ray® (New York). About 507 obtained objective remissions
and 356 had remis<ions of 6 months or longer (table). The
average remission was over 13 months and average survival
over 2] months. Objective remissions were obtained in pa-
tients of all ages, the range being 28-72 years. The average
period  hetween mastectomy  and  hypophysectomy  was
longer for patients with remissions (50.4 months) than for
those who failed to improve (32.3 months). This suggests
that patients with more slowly growing tumors arc more
likely to respond to hypophysectomy. The overlap in these
two groups is so great, however, that this criterion is not
reliable in sclecting patients for hypophysectomy,

The location of metastases apparently is not important in
determining the response to hypophysectomy. Of 16 pa-
tients with liver involvement, 7 obtained improvement. Pa-
tients with severely impaired liver function and jaundice
and with brain metastases were not operated on. Neverthe-
less, pituitary specimens obtained at operation revealed me-
tastases in 15%.

.Of premenopausal patients who obtained temporary re-
missions from oophorectomy, 85% obtained objective im-
provement from hypophysectomy, whereas only 509% of
such patients obtained remissions from adrenalectomy,

Although a critical correlation between the response to
androgen and estrogen therapy and the subsequent response
to hypophysectomy could not be made, it appears that the
response to these hormones will not prove to be a prognos-
tic guide as to results of hypophysectomy.

__Estrogen administration to 5 patients after hypophysec-

(6) Cancer 12:85-92, Jan -Feb, 1959,
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tomy fasled to mduce exacerbation of tumor growth, thus
suggesung that a factor from, or mediated by, the pitustary
1s necessary for estrogen stimulation of tumor growth Hu
man grow th hormone grien to 5 patients after hy pophysec
tomy appeared to mduce stimulation of tumor growth n 2
These prelimmary observations suggest that growth hor
mone may be an important endocrine factor m mammary
cancer

Hj pophy sectomy 1s recommended as a practical, worth
while procedure 1n palliative treatment of patients with met
astatic breast cancer when adequate facilities are available

Hhroray sgcrovy Resurrs*

Restors PATIENTS %
Operatne deaths
Surgery 5 46
Cancer 3 27
Remussions mo
6 or more 38 349
<6 16 147
Farlures 47 431
Total 109 100

TTTTe Bypophvsectomies were performed between
“arch 1954 and September 1956 7Table records patient
status as of Feb 1 198
to carry out this procedure Whether 1t yields results supe
rior to those of adrenalectomny or combined cophorectonty
and adrenalectomy cannot be answered uneqursocally, but
certamn evidence suggests that it does Si\ of 22 patients who
underwent hy pophysectomy after cophorectomy and adre
nalectomy obtamed some further ymprosvement
The only relinble mdex for predicting a favorible response
to hy pophy sectomn 1s a f1vorable response to oophorectom’
i the premenopausal patient Other features have not
proved of value 1n forecasting the result Thus hypophy»¢¢
tomy i< undertahen with only about a 50% expectancy of 2
favorable response
Hypophysectomy i Treatment of Breast Cancer was
studied by Andrew G Jessiuman”™ (Harsard Med School) 1
40 patients
Tecuwic —Preoperatne cortisone therapy 1s supplemented with
intrienous compound F during eperation  Cortisone 200 mg 15
given on the dny of operttion then decreased untl the mntenance
dose of 50 mg /duy 1s reached by the 7th postoperative dvy Hypo
physectomy 1s carried out under general anesthesia through 1 right

(7) Amn Roy Coll Surgeons England 24 213 238 Apnil 1959
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frontal approach. The pituitary stalk is cut immediatcly above the dia-
hragm with a sharp knife and is traumatized as little as possible,
The gland is removed with extracapsular dissection. In the Jast hal{
of the scries it was possible to remove it intact in two thirds of the
patients, Diabetes insipidus developed in all patients in the jimmedi-
ate postoperative period. To avoid the dangers of water intoxication,
a complication associated with high fluid intake, large corticoid ther-
apy and simultancous Pitressin® therapy, the author leaves the dia-
hetes insipidus untreated with antidiuretic hormone but allows un-
limited fluid intake for the 1<t week, By that time, in most patients
the polyuria will have diminished to such an extent that it does not
require treatment. 1, however, the polyuria is sufficient to interfere
with sleep, it can be treated with Pitressin® in the form of Pitressin®
snuff or Ditressin® tannate in oil,

All patients require thyroid replacement ; 90 mg. thyroid
substance/day is given, starting 1 month postoperatively.

Anosmia due to olfactory tract damage was the common-
est and most disturbing complication. No serious neurologic
complications and no visual disturbances occurred. In eval-
uating results, only objective remission was counted. This
consisted of visible regression of cutanecous disease, x-ray
regression of pulmonary or skeletal disease or chemical evi-
dence of healing, as shown by alterations in urine calcium
excretion or serum acid phosphatase levels. By excellent re-
sults is meant the unequivocal alteration in the natural prog-
ress of the discase with healing of metastases. By fair results
is meant the obvious halting of the discase with subjective,
but not necessarily objective, improvement.

Of the 40 patients, 29 were followed for more than 11
months or to death. There were no operative deaths. Of the
29 patients, 8 (27%) achieved excellent and 11 (38%) fair
results. When patients showed no response to hypophysec-
tomy, the survival time was only 24 months.

Indications that the tumor is still responsive to hormone
stimulation and hence will benefit from hypophysectomy
may be gained in several ways.

1. Previous response to hormone therapy. Previous im-
provement from oophorectomy or cortisone therapy is a fa-
\'.orable sign. However, there may be a group of pa-
tients who will respond to hypophysectomy but who will
have shown no previous response to either of these other
maneuvers.

2. Use of stimulation or suppression tests and the simulta-
neous observation of the urine calcium excretion or the se-
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rum acid phosphatase levels A positive response to ether
test 1 a strong mdication that hypophysectomy will be suc
cessful A negative test does not, however, preclude a suc
cessful result

Two Rare Breast Tumors Bone forming sarcoma and car
cimosarcoma are reported by Patricia M Robb and A Mac
Farlane® (Umiv of Edmburgh) in 2 patients

Case 1 —Woman, 67, had - large tumor underlying the left nipple
Nipple and skin were not freely mobile over the tumor but there was
no fixatton to pectoral fascta No enlarged lymph nodes were palpa
ble 1n the axilla and oppostte breast and axilla were nornial Chest
x ray showed nothing abnormal A jyear after stmple mastectomy
volvement of the left axillary and supraclavicular lymph nodes was
noted Despite radiothernpy and hormone treatment the disease pro
gressed steadily and bilateral oophorectomy and bilateral adrenalec
tomy were done 20 months after mastectomy Immediate postopera
tive progress was satisfactory but several weeks after operation the
tumor had not regressed

Two separate and distinct tumors were present One deep 1 the
breast corresponded to the well circumscribed lobultted mass found
macroscopically This was a bone forming sarcoma which apparently
arose 1n the sfroma of a fibroadenoma with gradual obliteration of
most of the ducts and flattening or disappearance of the lintng epithe
lium of the survivors The tumor was partinlly encipsulited but 1
some areas the sarcoma infiltrated the surrounding fat

The other tumor 2 carciiom1 was superficial and lateral to the
sarcoma nfltrating the fat beneath the nipple and spreading 1 the
subareolar lymphatic plexus In one portion of this tumor was 1 spil
dle cell area which was interpreted as becoming so naplastic as 10
mimic a sarcoma Nowhere 1n the boundary zone between the two
tumors was there any evidence of one type being transformed nto the
other

Case 2—Woman 91 had discharge of brown flud from the right
mpple for 6 months and a lump 1n the breast for 1 few months At
sumple mastectomy awillary lymph nodes did not appeir to be 10
volved No radiotheripy w1s given postoperatively She was lving
and well 5 years later with no evidence of recurrence or distant mé
fatases The basic mstologic pattern of the tumor was that of mtrd
canalicular fibroadenoma The large ducts comprising the tumor ha
undergone carcinomatous change and were lined by lnrge irregulal
cells with numerous mitotic figures The fibromatous component of the
origmmal fibroadenoma also showed malignant growth characterstic
of sarcomatous change Carcinomatous ducts were 1 general sharply
demarcated from this malignant stroma thus supporting 1 dingno>1s
of carcinosarcomt

Sarcoma of Mammary Gland was studied by Richard J

(8) J Path R Bact 75 293798 Aprl 1958
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Botham, Johu R MeDonald and O Theron Chgett” (Mayo
Chnic and Found) m 34 pavents (1 man) scen durmg
1907-56 "1 he voungest was age 21 and the oldest, 69 (mean
492) Both <sides were cqually affected Mean duration was
5505 months A\ pertad of rapd growth, averagmg 425
months, was noted 1 18 Recent werght Joss was noted m 6,
only 1 of whom had cvidence of metastasis Breast pam was
noted m 14 Other agns were mipple retraction m 2, fisation
of shin overlymyg the tumor 10, change m <hin color in 7
and ulecration of overlving shm m 3 Palpable aullary
Iy mph nodes were noted m 10

Primary surgical therapy cousisted of local exaision m 7,
simple mastectomy m 3, sunple mastectomy with roentgen
therapy 1 I, simple mastectomy plus pectoral muscle eva-
ston m 2, radical mastcctomy 1n 10, radical mastectomy plus
roentgen therapy i 10 and radical mastectomy plus Coley ™
tonmns m 1 Recurrent disease i the breast or anterior tho-
racic wall was ultimately noted 1n 13 Esudence of metastatic
disease was based entirely on v-rays

The authors conclude that true primary sarcoma of the
breast 1s a distinct chmeal and pathologie entity that mas
contam one or more types of malignant mesenchy mal tissue
mtimately admived with malignant epithehal tissue .\s<o-
crated palpable mvolvement of avillary Iy mphatic vessels 1s
of Irttle sigmficance n determmmg appropriate surgical
therapy or ultimate clinical course True primary sarcoma
of the breast rarely, if ever, metastasizes to regional lymph
nodes

Primary sarcoma of the breast, although occasionally as-
sociated with ulceration, rarely mvades the overlying mteg-
ument, but 1s capable of metastisizing, primanly via the
blood stream, most frequently to the lungs Stmple mastec-
tomy, with excision of underlying pectoral musculature, 1s
adequate therapy for sarcoma of the breast not contaming a
malignant epithehal component Primary sarcoma of the
breast that contamns demonstrable carcimoma 1 fresh frozen
sections should be treated by radical mastectomy Wide lo-
cal excision, when feasible, 1s indicated 1n treatment of re
current sarcoma of the breast

(%) Surg Gyneec & Obst 107 5561 July 19:8
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rum acid phosphatase levels A positive response to esther
test 18 a strong indication that hypophysectomy will be suc-
cessful A negative test does not, however, preclude a suc-
cessful result

Two Rare Breast Tumors. Bone-forming sarcoma and car-
cimosarcoma are reported by Patricta M Robb and A Mac
Farlane® (Univ of Edinburgh) in 2 patients

Case 1 —Woman, 67, had a Inrge tumor underlymg the left nipple
Nipple and shin were not freely mobile over the tumor, but there was
no fixation to pectoral fascia No enlarged Iymph nodes were pilpa
ble sn the axilla, and opposite breast and axilla were normnl Chest
x-ray showed nothing abnormal A jear after sumple mastectomy, 1n
volvement of the left axillary and supraclavicular lymph nodes was
noted Despite radiotherapy and hormone treatment, the disease pro
gressed steadily and bilateral oophorectomy and bilateral adrenalec-
tomy were done 20 months after mastectomy Immediate postopera
tive progress was satisfactory, but several weeks after operation the
tumor had not regressed

Two separate and distinct tumors were present One, deep the
breast, corresponded to the well-circumscribed lobulated mass found
macroscopically This was a bone-forming sarcoma which appirently
arose 1 the stroma of a fibroadenoma, with gradua! obliteration of
most of the ducts and flatteming or disappearance of the lining epithe
lium of the survivors The tumor was partially encapsulated, but i
some areas the sarcomn nfiltrated the surrounding fat

The other tumor, a carcmomn, was superficial and lateral to the
sarcoma, infiltrating the fat beneath the mipple and spreadng 1n the
subareolar lymphatic plexus In one portion of this tumor was a sp?
dle cell area which was interpreted as becoming so aniplastic as 10
mimic a sarcoma Nowhere m the boundtry zone between the tho
tumors was there any evidence of one type being transformed nto the
other

Cast 2—Womnn, 91, had discharge of brown flmd from the nght
nipple for 6 months and a lump 1n the breast for a few months At
smple mastectomy axillary lymph nodes did not appear to be 11
volved No radiotherapy was given postoperatively She was lving
and well 5 years later, with no evidence of recurrence or distint me-
tatases The basic histologic pattern of the tumor was that of mtr1d
canalicular fibroadenoma The large ducts comprising the tumor h
undergone carcinomatous change and were lined by Irge srregular
cells w1th numerous mutotic figures The fibromatous component of the
oniginal fibroadenoma also showed mahgnant growth characterstic
of sarcomntous change Carcmomntous ducts were mn general sharply
demarcated from tlus mahignant stromn, thus supporting a dingnosts
of carcinosarconnt

Sarcoma of Mammary Gland was studied by Richard J

(8) J Path & Bact 75 293798 Apnl, 1958
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Botham, John R McDonald and O Theron Clagett® (Mayo
Clinic and Found) m 34 pattents (I man) seen durmng
1907-56 T he youngest was age 21 and the oldest, 69 (mean
492) Both sides were equally affected Mean duration was
5505 months A period of rapul growth, averagmg 425
months, was noted m 18 Recent weight loss was noted n 6,
only 1 of whom had evidence of metastasis Breast pam was
noted 1 14 Other signs were mpple retraction m 2, fination
of shin overlymg the tumor 1n 10, change 1n shin color 1n 7
and ulceration of overlymg shin m 3 Palpable axllary
Iymph nodes were noted m 10

Primary surgical therapy consisted of local excasion mn 7,
simple mastectomy m 3, sumple mastectomy with roentgen
therapy i 1, simple mastectomy plus pectoral muscle exci-
ston mn 2, radical mastectomy m 10, radical mastectomy plus
roentgen therapy 1 10 and radical mastectomy plus Coley’s
toxins in 1 Recurrent disease n the breast or anterior tho
racic wall was ultimately noted in 13 Evidence of metastatic
disease was based entirely on \ rays

The authors conclude that true primary sarcoma of the
breast 1s a distinct climical and pathologic entity that may
contain one or more types of malignant mesenchymal tissue
mtimately admived with mahgnant epithelial tissue Asso
crated palpable mvolvement of awllary lymphatic vessels 1s
of hittle sigmificance in determming appropriate surgical
therapy or ultimate climical course True primary sarcoma
of the breast rarely, 1f ever, metastasizes to regional Iy mph
nodes

Primary sarcoma of the breast, although occasionally as-
sociated with ulceration, rarely invades the overlying mnteg-
ument, but 1s capable of metastasizing, primanly 11a the
blood stream, most frequently to the lungs Simple mastec-
tomy, with excision of underhving pectoral musculature, 1s
adequate therapy for sarcoma of the breast not contammng a
mahgnant epithehial component Primary sarcoma of the
breast that contains demonstrable carcinoma m fresh frozen
sections should be treated by radical mastectomy Wide lo-
cal excision, when feasible, 1s indicated 1 treatment of re-
current sarcoma of the breast

(9) Surg Gynec & Obst 107 3561 July 1958
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Problem of Ruptured Diaphragm was studied by Philip
E Bernatz, Alfred F Burnside Jr and O Theron Clagett!
(Mayo Clhimic and Found ) 1n 112 surgically treated patients
Only 8 ruptures were on the right side Chnical mamfesta
tions ‘aried from no symptoms to hfe endangermg prob
lems immedmtely after mjury Automobile accidents were
responsible for 78 cases

A high mdex of suspicion on the part of the physician 15
the most important factor in diagnosis of ruptured diz
phragm The presence of extraneous shadows above the dia
phragm, such as gas containing or homogeneous areas, and
a shift of the mediastinal structures away from ths side 15
extremely suggestive

The average duration of chronic gastromtestinal and cat
diorespiratory complaints was 434 years m this series Tlis
prolonged interval could present real problems as regards
financial compensation by insurance companies or responst
ble parties Resulting atrophy of remnants of the diaphragm
sometimes caused technical problems of repair that probably
would not have ewisted shortly after the accident

Management of the patient with a ruptured diaphragm
and severe associated injuries needs careful evaluation With
simple measures directed at decompression of the gastroin
testinal tract and expansion of the lung, the diaphragmatic
myury may be handled conservatively and repaired when
the patient’s condition permits However, decompression
may be possible and even the frowned on techmic of msert
ing a trocar mto the distended viscera transthoracically may
mmprove the patient sufhciently to permit induction of afies
thesia surgical decompression and repair of the diaphrag
matic defect The average age 1n this senes was 35, so there
1s usually the advantage of treating a patient otherwise it
good health Severe associated injuries sometimes multtate
agamnst an extremely low mortahty, but a rupturcd dia
phragm atself need not lead to fatal complications
'—‘(1_)'_]]\\1.‘\ 168 877 881 Oct 18 1958
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Repair was accomplished by the abdommal route 1 74
patients, transthoracically in 34 and thoracoabdomimnally 1n
3 Tour patients (3 6%) died 1 the immediate postoperative
period The phrente nerve was crushed 1n 67 earlier patients,
but the undesirable effects of this maneuver now are con-
sidered to outw eigh 1ts possible benefits, and 1t 1s no longer
done Approach through a thoracic interspace permits accu-
rate freeing of adherent structures and reapproximation of
freshened edges of the diaphragm with 2 row s of interrupted
nonabsorbable sutures Reinforcement of the suture line with
a strip of fascia lata was used to advantage 1n many cases,
but has not been mcluded 1 recent repairs, results appear
to justify 1ts omussion If the diaphragm has been torn from
the rib cage and time and atrophy have erased previously
eusting remnants, partial thoracoplasty, elevation of the
prerenal fascia, suture of the capsule of the Iner to the pe
riphery of the defect or use of a plastic prosthess, such as
Dacron or compressed Ivalon, may be necessary Disrup-
tion of the musculature formmg the esophageal hiatus,
which occurred 1n 11 cases, requires careful reconstruction
In this medial zone, use of a flap of pericardium may be use-
ful 1n repar

Pectus Excavatum According to Paul C Adkis and
Brian Blades® (George Washington Unw ), patients with
more than a shght degree of depression are candidates for
surgical correction Surgical intervention 1s done to prevent
or remedy cardiopulmonary diffculties as a result of com
pression of the mediastinum by the sternal depression Al-
though symptoms may be mimimal duning childhood, con-
tinued compression of the mediastmum during the growth
period may result in mamifest symptomatology in later
years Surgical correction may also be done for cosmetic
purposes

Two types of operations are available The first 1s the rela-
tively stmple one by Brown, which consists primanly of ex
cston of the \iphoid cartilage and division of the substernal
ligament attaching the undersurface of the sternum to the
diaphragm This operation has the advantage of being short
and relatively atraumatic but 1s of value only if performed
before age 1, when the chest wall has considerable resilience

(2) Am Surgeon 24 571575 Aungust 1958
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The more radical type of operative correction 15 best per-
formed between ages 3 and §

Tecnnic —A bilateral submammary nciston 1s made, and the shin
and subcutaneous fat are reflected upward and downward, superficial
to the pectoralts and rectus muscles The xiphoid 1s freed, grasped nd
excised The mediastinal attachments to the undersurface of the ster
num, mncluding the substernal ligament, are then divided The muscu-
lar attachments to the costal margins also may be divided When the
entire undersurface of the depressed portion of the sternum 1s freed
from the mediastinum, over-all evaluation of the extent of the deform
1ty 1s made Resections of the costal cartilages adjomng the depressed
portion of the sternum are carried out, with removal of a 2-3 em
segment of each imolved cartilage Sphitting the pectoralis mjor and
munor muscle fibers 1s less traumatic than reflecting the entire mus
cle, affords adequate exposure of the cartilage and does not nterfere
with the final cosmetic result A homologous rib graft 15 quite sitis
factory as a strut to hold the sternum elevated mn severe deformities
Before closure of the wound, a soft rubber tissue dramn 1s inserted 1n
the mediastinum and brought out through a stab wound 1mmediately
below the incision A dry dressing 1s applied and no external traction
1s used

Early exercises in the postoperative period to correct faulty pos
ture and overcome muscular tightness are of considerable value

Myasthenia Gravis: Current Status of Pathogenests, Chn
ical Manifestations and Management are evaluated by Da-
vid Grob?® on the basis of 300 patients observed at Johns
Hopkins Hospital Myasthena gravis 1s characterized by
weakness and abnormal fatigability of <keletal muscles, par
trcularly those mnersated by the cramal nerves, and usually
those of the neck, trunk and extremities In severe cases
weakness of the muscles of respiration occurs Smooth and
cardiac muscles are not involved The disease usually be-
comes generalized, but i a mmority (about 20%) 1t remmains
localized to the extraocular muscles Symptoms are com-
monly ameliorated to yariable degree by anticholinesterase
compounds This response serves as the basis for diagnoss
and management

The thymus was exammed 1n 53 patients after thymec-
tomy and mn 20 at autopsy It was abnormal m 83%, beg
hyperplastic with lymphoid follicle (germinal center) 52)"
mation 1 48%, enlarged, but normal microscopcally m 77
and contamnmg or replaced by thymoma in 29% In 179, 10
abnormality was found Thymc hyperplasia was more com‘
mon 1n females and thymoma n males Most patients with

(3) J Chron Dis 8 536 566 Octoher 1958
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thymoma had more severe and rapidly progressive myas-
themia and the mortality rate was 70%, compared to 40% for
patients without a tumor and 30% for the entire group of
patients Of the survinors whose thymic status was deter-
mimed by operation, 17% had a thymoma, whereas of those
who died of the disease 41% had a tumor

Management of myasthenia gravis reltes mainly on anti
cholinesterase compounds, of which the most useful have
been neosttgmine, pyridostigmmn (Mestinon®) and ambe-
nomum Longer acting compounds are too hazardous for
general use because of danger of accumulation and oy erdos-
age Atropme sulfate was gnen orally or intramuscularly as
needed to prevent or suppress the muscarine like effects of
anticholinesterase compounds, such as excessne salnation
and sweating nausea, \omiting, abdorunal cramps, diar-
rhea bradycardia and, rarely, hypotension About one third
of the patients had a shght increase in strength after oral
ephedrine sulfate as an adjuvant and a smaller number had
a stmilar response to potassium chloride

Muscular relaxing agents, particularly curare and Flaxe
dil®, must be avoided m myasthemic patients during anes
thesia Qumine, quimdme and neomycin should also be
avorded because they may increase neuromuscular block
Morphine must be used with caution Demerol® 1s usually
well tolerated though 1t 1s well to begin with half the usual
dose Mild sedatives may be used 1in most patients but those
with breathing or swallowing difficulty may have serious
trouble if too heavilv sedated Procamne and 1ts derivatives
should be given with caution Several severely 11l patients
had dental extraction without untoward effect followng lo
cal procame mfiltration and 1 had hermorrhaphy performed
under local Xylocaine® anesthesta Ether and cyclopropane
were well tolerated

The value of irradiation has not been demonstrated, but 1t
1s apparently not harmful and may be tried on patients who
have not done well on medical management

The general consensus 1s that 1n patients with thymoma
remission occastonally develops after thymectomy, but most
have a poor prognosis, which 1s seldom altered by operation
There 15 more difference of opinton concerning removal of
the gland when tumor 1s not present
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The value of thymectomy has not been conclusively dem
anstrated and there are no defimte cnitena that may serve as
a gwde n the individual patient In a disease m which there
15 such pronounced tendency toward spontaneous varibil-
tty, 1t 1s difficult to know whether favorable results stem
from the therapeutic procedure or represent an uurelated
change n the course, an effect of mcreased encouragement
of the patient or a result of exacerbation of the myasthents,
which 1s sometimes followed by improvement It 15 recom
mended that operation be performed only m young wormen
who are not doing well on medical management and to hmit
the procedure to patients who are gowng progressuely
downhll despite careful medical management and in whom
the chance for spontaneous remssion appears small

Tumors and Cysts of Mediastinum Ian M Mornson? re
viewed data on 332 cases, 166 from the Liverpool Regional
Thoracic Center (1941-57) and 166 referred to the Tumour
Registry of the Society of Thoracic Susgeons (1953 57) by
British centers other than Lunerpool

The senies included 93 cysts and teratosd tnmors There
were 23 teratomas and 13 dermouds, 1€, teratord tumors m
which no endodermal tissues were found Of these 36 lesions
3 were malignant The usual explanation for the occurrence
of teratord tumors 1n the anterior mediastinum 1s that they
arse from cells derned from branchial remnants Ot 9
lymphatic cystic tumors 1 the sertes, 2 were unilocular, 3
were multilocular and 4 were lymphangiomas Six oceurred
on the left and 3 on the night side of the medastinum, and 1
occurred at the esophageal hiatus There were 13 pericardsal
cysts, 12 on the nght and 1 on the left One cyst on the night
side was a pencardial divertienlum  Although pencardlaf
cysts are nsually regarded as developmental, they are rare I
childhood and some authors have suggested that they may
be mflammatory Of 6 paraesophageal cysts 4 were assoct
ated with vertebral anomalies The occurrence of 5 of these
1 males tends to confirm the view that the condition 15 more
common 1n males than in females When the cyst was 1
thoracie, the anomalous vertebrae were mainly upper tho-
racic, when 1t was upper thoracic, the anomalons vertebrae
were mamly lower cervical There were 23 bronchogemc

(43 Thorax 13 264 307 December 1958
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cysts (13 in males). Age range was 8 months to 67 years.
Cough, dyspnea and chest pain were present in 14 cases. The
essential unity of endodermal cysts was illustrated by 1 case
in which a bronchogenic cyst was removed from the right
paratracheal region; after 9 months an enterogenous cyst of
the mesentery caused intestinal obstruction. There were 6
cysts (5 in women) in which the lining was columnar epithe-
lium or granulation tissuc and the wall was fibrous or col-
lagenous. The cysts were discovered on routine radiography
and probably represented the end result of inflammation
and hemorrhage occurring in cysts of bronchogenic, der-
moid or lymphatic type.

The 101 neurogenic tumors (57 in males) in the series
included 33 neurilemmomas, 18 neurofibromas, 5 neuro-
sarcomas, 31 ganglioneuromas, 8 neuroblastomas, 1 sym-
pathicoblastoma, 3 benign paragangliomas, 1 malignant
paraganglioma and 1 malignant pheochromocytoma. Twen-
ty-three of the patients were in the age group 0-14; 31 were
aged 15-29; 24 were aged 30-49; and 23 were over 50. Of the
16 patients with malignant tumors, 7 were under 15; t.e., 7
of 23 neurogenic tumors in patients under 15 were malig-
nant. Twelve neurogenic tumors had extensions through
the intervertebral foramen. In 8 cases this was small and
could be removed by the thoracic route with the main tu-
mor; and in 4, a special spinal operation was required. Three
tumors were in the anterior mediastinum: a neurofibroma,
a neurilemmoma and a malignant pheochromocytoma. Of
98 posterior tumors, 65 were in the superior compartment.
Of the 18 patients with neurofibromas, 4 had the cutaneous
stigmas of Recklinghausen’s disease; 2 others had multiple
intrathoracic nerve tumors.

There were 47 true tumors of the thymus—30 benign thy-
momas, 5 thymic cysts and 12 malignant thymomas. The
thymic cysts were not associated with myasthenia. Neither
were the malignant thymic tumors accompanied by myas-
thenia; they usually presented with increasing dyspnea as
the tracheal lumen became narrowed. Six of the benign thy-
momas were associated with myasthenia.

Of 36 thyroid tumors in the Liverpool series, 30 were be-
nign and 6 malignant. Fifteen arose from the left, 17 from
the right and 2 from both Iobes, and 2 were ectopic in the
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chest, unconnected with the thyroid gland in the neck Nime
teen of the patients were males Twentv-two bemgn “adeno
mas” were removed through a cervical ncision, the others
required thoracotom) or a combined approach In 2 of the
malignant cases, neck mcistons with partial removal to re
heve dyspnea were used, and i the others, thoracotomy ora
combined approach Seven bemign and 1 mahgnant tumor
were situated posterior to the trachea and lateral or poste
rior to the esophagus, 2 were removed by neck ncisions 2
by a combined approach and 4 by thoracotomy

The 14 mesenchymal tumors included 1 letomyoma 4 fi
bromas (1 posterior and 3 anterior), 2 fibrosarcomas, 1 sar
coma and 1 chondromyxoma There were also 2 hemangio
mas 11 a man, 39, found on routine \-ray study and 1 ma
girl 16, who had a cystic hygroma removed from the left
side of the neck at age 8 There were 3 lipomas, 2 1n contact
with the pericardium and 1 in the upper anterior medias
tinum

The series mcluded 4 bemign Iymphomas Three were lo
cated at the lung root and were easily removed In the fourth
case a large nodular mass surrounded the aorta and other
mediasunal structures Biopsy showed normal lymphatic
tissue The size of the mass increased radiologically ov erd
years, but no clintcal deterioration occurred

THE LUNGS AND PLLURA

Traumatic Rupture of Bronchus Chnical and Expert-
mental Study was carried out by Richard M Peters, William
E Loring and William H Sprunt® (Univ of North Caro-
Ima) n 4 patients In 2, treatment was by lung resection and
1n 2, the 1jured bronchus was successfully repaired These
patients, plus a review of the literature and some esper!
ments m dogs illustrate the following pomnts In chroni¢
atelectasts unassoctated with mfection, pronounced decrease
in flow occurs to the collapsed lung No mcrease m brod
chral arterial collateral occurs If normal 152 vol % of dis
solved oxygen 15 present, no sigmficant amount of um cnu"
lated lung 1s being perfused while the patient 1s breathing

(5) Ann Surg 148 871 884 December 1958
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100% oxygen Both patients with early bronchial repair have
normal oxygen saturations

Arterial blood gas studies mn chronic atclectasis showed
that 10 209 pulmonary blood flow goes to the unv entilated
lung as compared with a normal of 45-55% Angrograms it-
lustrate anatomcally the decrease in flow calculated from
the onygen saturations In associated infection and develop-
ment of bronchiectasts and/or chronic suppuration, -
creased bronchial artenial collateral will be found Such n-
creased bronchial arterral collateral after rupture of a
bronchus requires resection of the imvolved lung because in-
fection has been present

Problems of chirontc atelectasts emphasize the importance
of early repair, usually resulting m normal function Reports
have been made of late stenosis after reparr, but these have
apparently been less common when wire sutures were used
mstead of silh In the 2 patients reported here, wire was used
with excellent results

Observations on 1 patient led to the hypothesis that the
mechamsm of injury 1s not a shearing force, but rupture of
the bronchus due to ncreased intrabronchial pressure
Large bronchi burst rather than small ones because the
force acting on the bronchal wall at any given mtrabron-
chial pressure 1s greater in the large broncln In addition,
sudden increase 1n flow creates turbulence at each bifurca-
tion pomt, which enhances peripheral resistance and tends
further to raise the pressure in large bronchi The rupture
site will depend on the exact direction and nature of the
compressing force and on the strength of the different areas
of the bronchal wall This may account for tears at bifurca-
tions and at the juncture of membranous and cartilagmous
portrons of the bronchi

Technic for Subtotal Excision of Trachea and Establish-
ment of Sternal Tracheostomy 1s described by Wilham R
‘Waddell and Bradford Cannon® (Harvard Med School)

Tecrnic —The patient 1s recumbent with the neck extended Shin
imasions (Fig 24) are planned to provide for elevation of full thick
ness crossed shin flaps from the anterior chest wall, which can be
used to form a tibe to pass through the sternum to be anastomosed to
the tracheal stump at any level down to the carina (Figs 25 27) The

shin flaps are raised with a layer of subcutaneous fat to msure ade-
(6) Anu Surg 149 18 January 1959
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'8 2% (60D} —Tncigions for skin flapg XPasure of stermum and structures of

F
neck

Fig 25 (bottom) —gy,10 1Ongeured in stergyy, 0 accommodate sk faps to be
fashioned 1ngq tube” Traches) SUD s drawn forward ang o right of ascending
20rtg

195 9(().‘01111:5: of Waddelt W B, and Canngn B Amn Surg 149 18 Jauary
quate blood supply ang are retracted by Sutures and protected with
moist gauze The neck structyres are exposed by standard collr "'x:
C1ston with upwarg Sxtensions on the fight or left Varsoys types o
upper medtastinal and neck dissectiong can be carried out, depend-
mg on the type of tumor, moly ement of organs adjacent to the tra-
chea and Presence of Metastases
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The mtrathoracic portion of the trachea and surroundsng struc-
tures are exposed through a midhme sternotomy, which 1s extended
down about three fourths of the distance to the xiphod The left 1
nomnate vemn 1s divided, the pleura ss pushed away from medwastmal
structures by gentle blunt dissection, and inadsertent opensngs in the
pleura are closed Peritracheal lymphatics, the thymus gland and 3
variable amount of fat can be removed from the level of the aorti
arch upward The esophagus can be removed if necessary

After dissection of the myolved portion of the trachen, it 1s trans
sected at an appropniate level and intubated with a sterile, cuffed en
dotracheal tube, which s passed across the operatne field to the
anesthetist For amputation near the earinn, a double-lumen tube for
msertion nto each man stem bronchus may be needed The proxml
trachea, larynx and contiguous structures are then removed The
pharynx 1s closed with three layers of fine nterrupted sk sutures

Configuration of the aortic arch and the shape of the chest will de
termme the manner 1 which the tracheal stump 1s brought fornard
Suturing of crossed shin flaps forms a tube that will reach mto the
medtastinum (Fig 26) Supersor and infertor closure of the tube 18
made with two layers of fine catgut At an appropriate site 2 hole 13
rongeured 1n the sternum to accommodate the shin tube (Fig 25)
The end of the skin tube 15 sutured to the cut end of the trachea wit
closely placed silh sutures, which engage the tracheal ring adjacent
to the anastomosis The cut edges of the sternum are approvimated
with heavy steel wire sutures Linear closure of skin defects on the
antersor chest wall 1s accomphshed by underrmmng Iateraily to pro-
vide relaxation (Fig 27) Shin grafts mey be necessary Complete
shin closure 15 mmportant to prevent sepsis A catheter s brought
from the mediashinum through the suprasternal notch and gentle sucl
tion applied for 24 hours to evacuate blood and serum After remotg
of the cuffed endotracheal tube a plastic sermrigtd endotracheal tube
15 mserted and except for brief periods, 1s worn persinently H

Sunplified Method for Achieving Intrarespiratory hHi-
midification in Tracheotomized Patient s ;\resentefi b‘l
H W Lueders, Allan Stranahan, R D Alley, H W Kause
and A S Peck? (Albany, N Y} Isotonsc saline was chose?
as the most readily available sterile solution satisfyng t}‘e
requirements of humidification It 1s adminstered by “s
usual mtratenots tubing with a no 25-gauge needle place
i the lumen of the oxygen-admimstration tube abou! 6
from the tracheotomy tube (Fig 28) Isotonsc saline flon t;
regulated with a Hoffman clamp at 4 drops/munute At ”_
oxygen flow rate of 7 L /mmute, the oxygen stream 33por
1zes the saline and disperses the larger droplets mto the tra
chea These droplets migrate mto the respuatory tree a!:l "
vaporize according to temperature of the patrent and Joc

(7) T Thoracte Surg 35 461 363 Apni 1958
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requirements of the lung. A similar drip directly into the
trachcotomy tube has the same benefit, i.c., thinning of the
sccretions, even when oxygen is not concurrently given.

The isotonic saline bottle is marked “For Tracheotomy
Tube Use Only,” as is the regulating clamp, to avoid confu-

h

needle

Fig 28—A for ad hial hummdsfication m trach )
fatent (Courtesy of Lueders, H. W, ¢t ali J. Thoraic Surg 35:461-463, Api

sion with intravenous solution bottles and thus prevent any
possibility of accidentally drowning the patient. The bottle
is kept level with the head of the patient to reduce hydro-
static pressure and prevent further possible excessively
rapid administration of the isotonic saline solution. Results
show that intrabronchial crusts definitely decrease. The
conscious patient with a cough reflex can raise sputum with
much less difficulty, thereby decreasing the endotracheal
suction traumatization and ensuing complications.

Tracheal Fenestration as New Method for Therapeutic

anagement of Chronic Pulmonary Diseases and for Ex-
perimental Exploration of Bronchial Tree is described by
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L L Rockey,S A Thompson, I G Epstemn, Edward Was
serman and K J Ahn® (New York Med College) Itisa
permanent, skin ined tracheocutaneous communication
The external opeming of this skin tube 1s guarded by two
doorlihe valves which normally are m apposition and pre
vent leakage of air or iquid These valves may be manually
opened and thus provide a short cut entrance to the tracheo
bronchial tree for aspiration of retained secretion and for
medication

TecENIC—A 4 1n transverse mciston 15 made over the anterior

aspect of the lower third of the neck The incsion 15 extended so that
one shin flap 1s outlmed 1bove and one below the level of the origmal

|
!

)

Wik

\

29 —Completed ;raghea! fcnestram;x; (Courtesy of Rochey E E ¢ al

Fig
Am Rev Tuberc 78 815821 December
masion The platysma 1s 1ncised transversely to about an nch distal
to the right and left of the midline The trachea 1s then exposed by
sphiting the strap muscles A 125 cm Jength of two adjoimng it
cheal rings 1s excised with the underlying mucosa The new ly cretltéf
tracheal window edges are covered by inverting the full thichness 0
the shin To do thus the distal margin of each skin flap 1s nverte!
and fixed to the tracheal mucosa with nterrupted mattress sutures 10
stk The distal margin of each opposing skin flap covers two of tlg
four trachenl window edges The left shin flap covers the left an
lower margins, and the nght flap the right and upper margins (Flgt
29) The shin flaps are not dissected from the underlymng base b
are held doubled by retamming sutures The edges of the flaps are 33[]
proximated with 000 silk sutures This forms a right and left vale
each side of the tracheal window ¢

Addition of a temporary tracheotomy below the fenestration 15 0"
\alue The tracheotoms 15 used for the first 2 or 3 weehs allowns

(8) Am Rev Tuberc 78 815821 December 1958
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time for the fenestration to heal When this 1s accomplished, its clin
1cal function starts, and the tracheotomy below the fenestration 1s
allowed to heal

In contrast to trachcotomy, trachenl fenestration main-
tans a normal arr tract and does not interfere with phona-
tion or the congh mechamsm The surgically created trache-
ocutaneous fistula 1s always closed, except when the skin
valves are held apart Because 1t 1s shin Iined, 1ts surfaces
need not be kept apart by a cannula Esperimental use of
tracheal fenestration allows exploration of the tracheobron-
chial tree It can be used to study drug effects on the mucosa
or to produce various diseases, including suppuration and
neoplism Lasy msertion of a catheter or bronchoscope
through the fenestration mnhes repeated endobronchial
medication and observation possible

Clinical mdications for tracheal fenestration are ad
vanced emphysema, with or without suppuration, excessive
suppurative diseases of the lungs, when excisional surgery
1s contramdicated, far advanced pulmonary tuberculosts
for which no other therapy can be offered, fibrocystic disease
of the pancreas, with excessit e pulmonary suppuration, and
bulbar poliomyelitis, with irreversible changes requiring a
mechanical respirator

The operation w1s performed 1 3 patients with advanced
pulmonary msufficiency One had far-advanced pulmonary
tuberculosis and benefited greatly from the repeated trache
obronchial aspirations and from endotracheal mstillation of
drugs He died of massive pulmonary hemorrhage 4 months
after fenestration A boy, 534, who had cystic fibrosis of the
pancreas with excessive pulmonary suppuration, benefited
temporarily from tracheobronchial aspirations and demon-
strated that liquefaction of the thick mucus by endotracheal
enzyme admimstration 1s feasible, but the aid provided by
tracheal fenestration came too late, and he died about 6
weeks after operation A patient with advanced emphysema
with widespread pulmonary suppuration benefited greatly
from repeated tracheobronchinl asprrations Cough and tra
cheobronchral secretion dimimished, and he was able to get
out of bed and wheel himself around the corridors

> [This 15 an interesting approach to the problem of patients with chrome
pulmonary disease and may prove to be a valuable contribution The re
sults reported by Dr Rockey are sufficiently encouraging to yustsfy further
expertment —Ed ]
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Postpneumonic Pseudo Air Cysts in Children are de-
scribed by K. Schlager® (Vienna). The postpneumonic air
cyst is an air-containing cavity in the lung parenchyma, de-
veloping in the course of an inflammatory, usually pneu-
nlonic, process. It is seen mostly in infants and small chil-
dren and is characterized by considerable changes in size,
absence of clinical symptoms and spontaneous regression
withour therapy. Most authors assume that the primary eti-
ologic factor is a stenosis of the small bronchi with second-
ary cavity formation in the periphery. The cavity may be due
either to a poststenotic functional emphysema or to balloon-
ing of small, poststenotic, gangrenous, purulent foci. Both
factors probably play a role in the development of the pseudo
air cysts. The cysts which occur during resolution of the in-
flammatory process may be due to emphysema whereas
those which occur in the course of pnenmonia may be due
to abscess formation. The cysts fill with air probably during
forced expiration, ie., during a coughing spell.

A fluid level may be seen occasionally and does not pre-
clude the diagnosis of pseudo air cyst. Even with a fluid level,
spontaneous regression of the cyst is possible.

The x-ray findings are characteristic but not pathogno-
monic. There are usually signs of past pneumonia. The cysts
have a round or ovoid shape and a thin wall, If the cyst ap-
pears larger than the original pneumonic process, its origin
cannot be explained by abscess formation, Considerable
changes in size of the cyst, especially enlargements during
periods of well-being, are characteristic. Large cysts may
cause displacement of neighboring structures.

Differential diagnosis is difficult. Postpneumonic abscess
formation, partial or tension pneumothorax, bronchiectasis,
congenital cysts, diaphragmatic hernia, tuberculous cavities
and perforated echinococcus must be considered.

X-ray diagnosis can generally be made by fluoroscopy &
standard films taken in various positions, in coml‘.)lnatlon
with spot films. The cysts usually cannot be filled with cofi-
trast medium by bronchography. Tapping of the cavity
should not be tried in children except in emergency, because
of possible complete collapse of the lung, tension pneumo-
thorax or secondary infection.

(9) Fortschr. Geb. Rantgenstraklen 89.136-146, Augnst, 1958

and
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Cystic Disease of Lungs in Childhood was studied by
J. M. Alexander! (Royal Alexandra Hosp. for Children,
Syduey). A congenital lung cyst may be defined as one aris-
ing from some maldevelopment of the bronchi or alveoli.
These lesions may be classified as bronchial or alveolar.
Each type may or may not communicate with the normal
bronchial tree. The cysts may be single or multiple.

Bronchial cysts become manifest clinically if either or
both of the following events occur: (1) infection, when they
cause symptoms similar to those of bronchiectasis; (2)
rapid increase in size, when they cause respiratory distress,
severe dyspnea and cyanosis. Examination of the patient in
the latter case shows diminished breath sounds and hyper-
resonance on the affected side, with mediastinal shift to the
opposite side. Such cysts are usually confined to one lobe or
a portion of one lobe and are shown radiologically as clear
air-containing spaces divided by septa into large segments,
with the adjacent lobe or lobes compressed. Lobectomy or
preumonectomy is usually required for adequate treatment,
but sometimes the primitive bud from which the cyst has
developed is so separated from the rest of the lung that the
cyst can be removed by ligation of its pedicle. For such a
sequence of events to occur there must be a communication
with the bronchial tree, and the sudden distention is due to
a ball-valve mechanism which is similar to valvular pneu-
mothorax,

As in the case of bronchial cysts, alveolar cysts may be
congenital or acquired. In the acquired type, development is
due to bronchiolar obstruction produced by infection, which
permits entry of air during inspiration but prevents its exit
during expiration. Consequently, the alveoli distal to the
obstruction become distended, with some breakdown and
formation of a pseudocyst. The lining of the cysts consists
of matted alveolar cells. In the congenital type, maldevelop-
ment of the primitive alveolar bud occurs but at a later stage
than in cysts of bronchial origin. Such cysts usually are not
Present at birth but become distended during postnatal res-
piration. They are lined with epithelium and may contain
mucoid fluid, pus and air or desquamated debris and may or
may not communicate with the bronchial tree. If such com-

(1) M. J. Australia 2 676677, Nov. 9, 1957.
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munication 1s present, especially in the presence of mfec

tion mcreased accumulation of air, with production of ten
sion, may be noted, as in cysts of bronchial origm

™ [Acquired pneumatoceles occur most commonly n association with or

ularly staphylococcic pneumo-

usval course 15 spontaneous

ociated with maturation and

15 the heynote 1n the surgical

“ usually require no surgical

treatment and the complications (abscess pneumothorax empyema and

bronchoplenral fistula) are best treated by aspiration or thoracostomy tube

dramage and appropriate antibiotics It has been repeatedly demonstrated

that the conservative approach to acquired pneumatoceles and their com

plications 1s assocrated with a low mortality compared with the high

mortality incident to early operative intervention ~Ed ]

Emergency Pulmonary Resectton in Necrotizing Pneu
moma 15 described by Thomas H Hewlett, Leland M Bit
ner and Patrick Moraca® (Brooke Army Hosp ) The neces
sity for dramage of staphylococcic infections throughout
the body has not been negated by the development of antt
microbials Effective dramnage does not occur m necrotizing
pneumonia for several reasons Normal ciliary reflexes of
the bronchial mucosa are lost because of widespread destruc
tion 1n the bronchsal wall The gelatinous necrotic debris
that collects 1 the bronchi serves as a mechamcal block
The accompanying toxenna quickly exhausts the patient 50
that cough 1s meffective A vicious cycle thus develops and
tissue destruction continues unabated The rmparred cf
culation to the local area prevents antibiotics from reaching
the infected site The futility of medical treatment i such 2
situation 18 more apparent when 1t 15 realized that in vitro
sensitivity of the staphylococcus to specific antibiotics 15 not
proof positive of m vivo response

The authors treated 2 men and 2 women, aged 22-41 by
emergency pulmonary resection during the acute phase of
necrotizing pneumonia One patient died 2 had uneventiul
recovery, and reconvalescence in 1 was disturbed by con
tinued postoperative bleeding necessitating a second thora
cotomy, and by a bronchopleural fistula The fistula wa%
anticrpated after suture of a bronchial stump that showe
early necrosis The patient who died would probably have
survived 1f he had thoracotomy when 1t was first prOPOSEd
Desperation pneumonectomy 1n the face of contralatera

{2y J Thoracc Surg 37 580597 May 1959
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disease 1s not advocated because st offers no promise of sig-
nificant reduction 1 the existing mortality rate

Patients who survive staphylococcie lung infection under
conservatine medical treatment do so only because their re-
sponse to the mfection includes dramage via the tracheo-
bronchal tree or via the pleural cavity A sigmficant per-
centage of adults who survive the acute stage of the disease
require operation to remove crnipphng bronchiectasis and
extensive fibrosis

Pulmonary Abscess* Study of 70 Cases 1s presented by
Dantel N Pichar and Wilham T Ruoff® (Unnv of Lous-
ville) Pulinonary abscess has long been recogmzed as one
of the most serious diseases of the lungs and before avail-
ability of the antimicrobial agents, prognosis was poor, as to
morbidity and mortality With advent of the sulfonamides,
pemicillin and the other antimicrobial agents, and with de-
velopment of better technics 1n the field of pulmonary sur-
gery, prognosis for these patients has greatly improved Of
the 70 study patients, 44 were treated medically and 26 sur-
cally Twelve (17 1%) died

The authors consider pulmonary abscess to be primanly
a medical problem For proper use of antibiotics, the offend-
mg organism should be 1dentified at onset of therapy Sub-
sequent studies, preferably at weekly intervals, are needed
to detect development of bactenal resistance There were 4
patients whose oniginal cultures grew Friedlander’s bacilly
These organisms were not sensitive to pemcaillin In 2 pa-
tients, mitial cultures revealed a streptococcus and Fried-
landers bacilh With subsequent cultures, sensitivity deter-
minations and clinical correlation, the Friedlinder’s bacillus
was believed to be the offending organism In 3 patients, he-
molytic Staphylococcus aureus was not isolated imtially,
but was subsequently cultured This orgamsm was resistant
to pemcillhin

Medical therapy was given to the pomt where no further
mmprovement was considered probable If carcinoma was
suspected or 1f surgical complications existed, surgery was
advised earlier Of the 26 patients who had surgery, 19
(73%) had less than 5 weeks of medical therapy Lobectomy
was the commonest procedure Of 4 patients who had pneu-

(3) J Thoracc Surg 37 452459 Apnl 1959
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monectomy, 3 died durmg surgery or mn the immedsate post
operative period

In general, the surgicaily treated patients had a longer
period of morbidity than did those treated medically How
ever, the patients requining surgery were, as a group more
seriously afflicted and most had had a course of medical ther
apy that had proved madequate

Use of antibiotics and the dev elopment of better anesthesia
and surgical techmes have substantially improved progno
s1s 10 pulmonary abscess However, 1t still remains a senous
problem In the authors’ series, about 70% of the patients re
quired hospitalization for 1-4 months In 20%, hospitaliza
tion exceeded 5 months In 1719, the disease ended m
death Thus despite medical progress, pulmonary abscess
continues to be a prolonged morbid process with substantal
mortality rate

Long-Term Results of Resection for Bronchiectasis W H
Helm and V' C Thompsont (London) reviewed results of
surgery for bronchiectasis 1n 159 patients Cure was aclueved
11 419, 23% were much improved, 20% were improved, 9%
were unchanged and 1% were ultimately worse There were
9 deaths (6%) after operation or during follow up

The chance of complete symptomatic cure following sur
gical resection depends on whether symptoms arise entirely
from the bronchiectatic area and whether the disease 15 well
Jocalized and capable of complete excision Such symptoms
as hemoptysis and pamn may anse from well localized dis
ease m the absence of severe prolonged mfection, and cure
usually follows removal of the affected area In the presence
of prolonged severe infection, however, although the bron
chial dilatation may be well localized and completely re
moned, the patient’s cough and sputum, although reduced,
may persist All patients with bronchitis and bronchectasis
were temporarily improved after resection, with less cough
sputum and wheezing and better general health but none
entirely lost a predisposttion to recurrent bronchitis, W tuch
often followed upper respiratory infections

Permanent lobar collapse and progressne fibrosis of the
remammng lobe occurred 1n § patients after lobectomy, ;“
each, moderate or gross bronchiectasis developed, and only

(4) Quart J Med 27 353367 July 1958
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1 of these patients was improyed symptomatically Tempo-
rary lobar collipse occurred 1n 38 patients, but 34 were im-
proved symptomatically by the operation, and deterioration
m the bronchographic appearances had occurred 1n only 5 of
the 22 patients so exannned

Although great improvement usually follows when effi-
cient medical measures are instituted for bronchiectasis,
this treatment must be continued mdefimtely, and the 1m-
provement cannot be expected to equal that obtamed by to-
tal removal of the diseased segments Resection, therefore,
remuns the ideal treatment for bronchiectasis In many pa-
tients, however, the outlook with resection 1s uncertain,
since if the diseased segments occupy considerable space
and especially 1f there 1s any spread of infection to neighbor-
Ing segments or coewisting gencralized bronchatis, deterio-
ration m1y ultimately follow in the other segments This
possibility does not necessarily contramdicate operation,
since the patient may remamn greatly improved sympto-
matically, even 1f new bronchiectasis develops When new
bronchiectasts develops after operation, 1t 1s usually 1n seg
ments adjacent to those resected, and such new development
1s rare in distant segments, especially of the other lung

There 1s seldom, 1f ever, any urgent need for operation m
bronchiectasis, and 1 children especially careful assessment
should be made Provided medical measures are thoroughly
carried out, no harm 1s likely to be incurred by waiting, and
1t 1s often possible to delay bronchograms until they can be
carried out under local anesthesia, which 1s much safer and
gives more reliable results than general anesthesia

Pleuropulmonary, Pericardial and Cerebral Complica-
tions of Amebrasis Twenty-Year Survey Timothy Takaro
(VA Hosp, Oteen, N C) and Walter M Bond® (Wanless
Hosp, Miray, India) analyze 7 personal cases with thoracic
comphcations and 286 from the literature Lung abscesses
and empyemnas were most common, but mixed pathology
Was noted m 14% and a presuppurative or pneumonic form
7% Incidence of hematogenous amebiasis and of hepati-
cobronchial or hepaticopleurobronchinl fistula was 7 and
8% Pericardial mvolvement was present i 22 (7 5%), and
11 (3 5%) had plenropulmonary and cerebral amebiasis The
—_—r

) Surg Gynec & Obst 107 209229 September 1958
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right lower hemithorax was involved 1n 75%, the left thorax
i 10% and the night upper lung field alone 1 3%, m 4%
lesions were bilateral Location was not noted in 8% Ninety
per cent of the patients were males, and 63% were aged 20-40

Characteristic chocolate sauce or anchovy sauce pus or
sputum was seen 1n only 24%, hemoptysis, blood stamed
sputum, scanty, mucoid and purulent sputum or no sputum
at all being more common Endamoeba histolytica was iden
tified 1n sputum, pus or tissue sections in 31%, and another
22% showed amebas 1n the stools or a positive complement
fixation test for amebiasis This test 1s not yet n general use

Emetme no longer occupies its former pre eminent post
tion 1n treatment of extraintestinal complications of amebs
asis Chloroguine was less tonic and apparently as effective
Of 242 patients who received emetine, 10% died of the dis
ease, whereas mortality was 5% among 44 patients who re
cerved chloroquine Surgery was used in only 26%, with 2
mortality rate of 33% Open drainage operations were done
most commonly Indications for surgery were secondary i
fection of lung or liver abscess or of empyema, persisting
hepaticobronchial fistula, permanently damaged lung, i
expandable lung, dramage or resection of abscess of un
known etiology and failure to respond to conmseriative
treatment

Mortality among the 293 patients, treated or untreated
was 19% This represents improvement over the 39% re
ported 1 a sumifar survey 20 years ago but indicates the
seriousness of the disease \When amebicidal drugs weré
given, mortahity was 10%, when only drugs were used an
surgery was not necessary, mortality was 6% Prognosi
depends partly on the type of pathologic process Cerebral
amebiasis was umformly fatal, pericardial s olvement hal
a mortality of 55% Hematogenous lung abscesses and those
derived from extension from the liver had mortalty rates
of 45 and 22%, and 29% with mixed pathology died

Surgery should be withheld unless specific mdma’noﬂsI
anse and then should be used only after adequate amebmnda{
drug therapy Surgery may be avoided mn many patents !
the underlying hepatic complication 1s treated before it n
volves the thorax and before secondary mfection 0ccurs
Even after thoracic complications, most patients can be suc-
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cessfully managed by appropriate conservative nonsurgical
measures, provided an accurate diagnosis has been made or
a presumptive diagnosts hazarded

> {This excellent review of the subject pomnts up agamn the serious nature
of these complications of amebiasis Particularly significant 1s the fact
that the improvement 1n the recovery rate that has taken place during the
past 2 decades as mdicated by a comparison of the current series with our
carher series 15 largely due to the increased proportion of patients receiv-
mg amebiadal drugs in the more recent series This 1s further reflected
by the fact that the mortality rates m the 2 series 1 which amebicidal
drugs were use” LI ~ Thus the importance of
early intensnve the application of surgical
mteryention onl when specific mndications
exist, which was strongly emphasized by our own early experience, 1s
here re emphasized —Ld ]

Respiratory and Cardiovascular Phenomena Associated
with Pulmonary Embohsm Richard K McEvoy, R Allan
Harder and W Andrew Dale® (Umv of Rochester) con-
ducted experiments on anesthetized dogs, with starch, glass
beads or lead phosphate-agar gel as pulmonary emboli By
mjection of starch or other material through a catheter ly-
g m the superior vena cava just outside the right atrium,
general distribution of particles was obtained 1n both lungs
Immedrate pulmonary arterial pressure increase, aortic
pressure decrease and vena caval pressure increase occurred
A return toward control levels of pressure occurred soon,
with return to about control levels at 20 minutes Repetition
of such doses of embol: produced the same response but with
failure of return to control levels after further embolization
so that a stepwise change occurred No quahitative difference
was noted 1n the pattern of the phenomena after the small
starch or larger glass bead embolism

Nerther bilateral cervicothoracic sympathectomy, bilat-
eral cervical vagotomy nor papaverine or atropine intrave-
nously appeared to influence the pattern of response or
appreciably change the lethal dose of graded starch pulmo-
nary embolism This observation furmishes arguments
against the importance of reflexes mediated via the sympa-
thetic or parasympathetic nervous system in these exper:-
ments In each instance of the total series, cardiovascular
Tesponse appeared to be one of increasmng pulmonary hyper-
tiﬂsxon and systemic hypotension The heart appeared to be
‘W\tocompensate for mcreased pulmonary resistance up

6) Surg Gynec & Obst 106 271287 March 1958
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to a given point, beyond which rapid farlure and death
occurred

There are also certam data which at least indirectly rale
agamnst important reflex cffects of embolism Failure to
change pattern or lethal doses by drugs or autonomic sur
gery tends to rule against sympathetic or parasympathetic
reflexes Graded lowering of lethal dosage by reduction of
pulmonary arterial bed appears to indicate that the lethal
dose 1s accastoned by mechanical blockade of the pulmo
nary arterial system Finally, failure to find evidence of
pulmonary arterial vasoconstriction after localized embo
Itsm or during lobar perfusion esperiments imdicates that
starch 1n anesthetized dogs fails to produce important reflex
effects

All the pressure records show the same pattern of mcreas
g pulmonary hypertension, slower systemic hypotension
and final venous hypertension that has been previously re
ported This observation leads to the conclusion that nght
heart failure occurs as the teminal event and 1s due to pul
monary hypertension occasioned by mechanical blochage of
capillaries and arterioles

Pulmonary Infiltration and Fibrosts of Unknown Etiol-
ogy: Risk of Developing Active Pulmonary Tuberculosts
The risk of development of active pulmonary tuberculosis in
persons with pulmonary lesions proved by clnical study to
be stable or mactive was studied by John F Chace, 5 David
Rockoff and Lows P Hellman? (Navy Dept, Washington,
D C) 1 268 sailors and marines who were hospitalized and
returned to duty 1 1951 with a diagnosis of pulmonary
filtration or fibrosis of unknown etiology The group wa:
followed from 1952 through 1954 Review of the xrays Dt
the study group revealed localized pulmonary lesions tha
contamed little or no calcification In general, no radxologlc
difference could be seen between lesions diagnosed as )
brosis, pulmonary, cause undetermied” and those diag:
nosed as “mnfiltration, pulmonary, cause undetermimne "
Active pulmonary tuberculosis developed mn 16 A CO[”“;
group of 493 sailors and marines who were hosP‘mw“} nds
returned to duty m 1951 with a diagnosis of hemorr wlof
was also followed from 1952 through 1954 In none

(7} AMA Arch Int Med 102 367 374, September 1958
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those tollowed did active pulmonary tuberculosis develop

No member of the study or control groups had had active
tuberculosts Both groups were analyzed by the actuanal
method Comparison of the results mdicated that risk of ac-
tinne pulmonary tuberculosts devdloping ts markedly greater
mn patients with stable or mactive predominantly noncalc-
fied pulmonary lcsions than in comparable controls with
hemorrhowds Application of the tuberculosis attack rate of
the study group to the US Navy as a whole during the years
of the study shows the obseryed number of cases of actine
pulmonary tuberculosis (1,206) to be less than 2% of the
number expected (66,590)

Where development of tuberculosts 1in the study group was
compared with rclapse rate m selected US Army patients
with active pulimonary tuberculosis who had been treated
to the arrested stage and returned to duty, 1t was found,
general, to be not very different

> [This study 15 of interest 1n that such a small percentage of patients
with pulmonary fibrosis of unknown etiology were subsequently found to
have tuberculosis rather than that more of these pattents were subsequent
Iy proved to have this disease than m a control group It 1s well known that
the roentgen wterpretation of pulmonary infiltrates cannot classify all
such lesions etiologically, and 1t 1s highly probable that the patients who
subsequently developed tuberculosis 1n actuality had tuberculosts at the
time the abnormal roentgenogram was observed —Ed ]

Treatment of Tuberculosts Today. Albert R Allen8 (Cen-
tral Washington Tuberculosis Hosp, Selah) summarizes
treatment results 1n over 500 patients of all age groups with
all types of tuberculosts—primary, remnfection, pulmonary
and extrapulmonary No patient had had previous antitu-
berculous therapy All recened streptomycin, PAS and 1so-
mazid, with early surgery when indicated Streptomycin
was given mtramuscularly twice weekly, 1 Gm for adults
and 05 Gm for children, PAS was given 1n doses of 10 Gm
daily by mouth and was reduced accordmg to weight mn chil-
dren, and 1somazid, 4 mg /kg body weight, was gnen
orally 1n 3 divided doses Collapse therapy was not used The
regimen included modified bed rest The patients were hos-
Pitalized for an average of 212 day< Medical treatment was
given to 188 patients, and 142 had surgery Mimmum fol-
low up was over 2 years

The three drug combination resulted m negative sputum

8) Am T Med 257588 July 1958
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and gastric cultures in 84% of all patients by the end of 4
months In those in whom cultures remamed positive, anty
biotic-resistant orgamisms developed

Resectional surgery 1s indicated for the followmng rex
sons (1) to convert to negative cultures positive after 3
months of drug therapy, (2) to remove the types of infected
tissues which are likely to cause reactivation of disease or
have already done so, namely, caseous lesions 2 cm or over
i diameter, cavity and advanced bronchial disease, inciud
ing stenosis, bronchiectasis and tuberculous bronchitis, and
(3) to restore pulmonary function by decortication after
extensne pleural change from pneumothorax or pleural
effusion

Tubercle bacill resistant to a mayor drug (streptomycin
or 1somazid) are found in patients on their first hospitahiza
tion even though they have never recewved the drug and
could not have contracted the disease from someone who
had recerved 1t Patients with persistently positive cultures
for 6 months or over show orgamsms resistant to the major
drugs and when resection 1s done, have a high mcidence of
complications, mcluding bronchopleural fistulas, positive
cultures and reactivation after discharge

Though drug therapy may convert gastric and sputum
cultures to negative, the infected lesion 1s not necessarily
sterslized because 1n many patients a positive smear 0F cul
ture 1s obtained from the resected specimen, or the disease
1s reactivated later Reactivation 1s due to presence of virt
lent, viable tubercle bacilli 1n certain types of mfected f1ssue
nto which the drugs cannot penetrate, and 1t 1s the physt
cian’s responsibility to rule out presence of such tissue of to
remove 1t

Extent of disease 1s a factor 1 reactnnation because th?
more extensive 1t 1s, the greater the likelihood of presence O
serious pathologic change Thus patients with mimmal dis
ease respond well to drugs only, whereas surgical patients do
better than those medical patients with moderately and far
advanced disease because the source of reactivation has beer
removed With routine anteroposterior tomographs and right
angle and foreoblique telescopes for use in bronchoscopy, 1:
1s possible to demonstrate most types of tissue myolvemen
likely to cause reactivation
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Cascous disease 1s the most common pathologic change
m pattents m whom reactination occurs and 1s as dangerous
a leston as open cavitation when 1t has a bronchial connec-
tion that 1s mamfest by positive cultures before drug ther-
apy Ludobronclial disease 1s the next most common patho-
logic change m these patients This applies to both tubercu-
lous bronclutis and bronchinl stenosis of the segmental
bronchi

The purpose of follow-up 1s detection of reactration be-
fore progresston occurs Gastric cultures should be ob
tuned about 6 months after combined drug therapy is
stopped Patients may have positinve gastric cultures for a
year or over before they show \ rav evidence of new disease
orwill admt to bringing up sputum

Winle certain groups of patients have a higher madence
of toic reactions to the various drugs (e g, PAS reactions
m those with emphysema, streptomycin and dihydrostrep-
tomy cin reactions m those with renal tuberculosis and 1so-
niazid reactions 1n those with epilepsy ), these reactions can
and do occur 1n other patients, even 1 children They may be
serious and can be fatal if not recogmized All but towic
nephritis from dihydrostreptomycin occur within the first
50 days of treatment

The program instituted reduced the mean pertod of hos-
pitalization to 139 days and eliminated the need of occupa-
tional therapy and rehabilitation because the patient 1s
returned to his former occupation on discharge, regardless
of the physical activity involved 1n the work About 3% of
all patients died of tuberculosis, chiefly children aged 5 or
under, with tubercunlous memmgiis  Another 3%, mamly
aged 55 or over, died during hospitalization of associated
disease About 2% remarned chromically 11l Thus, satisfac-
tory results were obtamed 1n 92% of all patients w1th proved
tuberculosis

Drug treatment of nonhospitalized patients with tuber-
culosis falls far short in every respect of what can be
achieved with immediate hospital care

Pulmonary Resection 1n Treatment of Tuberculosis Ex-
Perience with 1,730 Patients 1s reported by Raymond J Bar-
rett, Hunter S Neal, J] C Day, Paul T Chapman, Paul V
O'Rourke, E J O’Brien and William M Tuttle® (Wayne

) T Thoratic Surg 36 803817 December 1958
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and gastric cultures in 84% of all patients by the end of 4
months In those in whom cultures remamed positive, antt
biotic-resistant orgamsms developed

Resectional surgery 1s indicated for the following rea
sons (1) to convert to negatrve cultures posttive after 3
months of drug therapy, (2) to remove the ty pes of infected
tissues which are likely to cause reactivation of disease or
have already done so, namely, caseous lesions 2 ¢ or over
in diameter, cavity and advanced bronchial disease, mclud
g stenosis, bronchiectasis and tuberculous bronchitis, and
(3) to restore pulmonary function by decortication after
extensive pleural change from pneumothorax or pleural
effusion

Tubercle bacill: resistant to a major drug (streptomycm
or 1somazid) are found n patients on therr first hospitahza
tion even though they have never received the drug and
could not have contracted the disease from someone who
had received 1t Patients with persistently postiive cultures
for 6 months or over show organisms resistant to the major
drugs and when resection 1s done, have a high madence of
complications, ncluding bronchopleural fistulas, positié
cultures and reactivation after discharge

Though drug therapy may convert gastric and sputum
cultures to negative, the infected lesion 1s not necessarily
sterilized because in many patients a positive smear or cul
ture 1s obtamed from the resected specimen, or the disease
1s reactivated later Reactivation 1s due to presence of virt
lent, viable tubercle bacilli in certain types of infected tissu
mto which the drugs cannot penetrate, and 1t 15 the phys!
cian’s responsibibity 10 Tule out presence of such tissue or to
remove 1t

Extent of disease 1s a factor 1 reactivation because the
more extensive 1t 15, the greater the likelthood of presence 0
sertous pathologic change Thus patients with minmal d1s
ease respond well to drugs only, whereas surgical patients do
better than those medical patients with moderately and far
advanced disease because the source of reactivation has been
removed With routine anteroposterior tomographs and nght
angle and foreoblique telescopes for use i bronchoscopy, ’:
1s possible to demonstrate most types of tissue mnvolvemen
Iikely to cause reactivation
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Caseous disease 15 the most common pathologic change
m patients i whom reactnvation occurs and 1s as dangerous
a lesion as open cavitation when 1t has a bronchial connec-
tion that 1s mamfest by positine cultures before drug ther-
apy Endobronchial disease 1s the next most common patho-
logic change m these patients This apphes to both tubercu-
lous bronchitis and bronchial stenosis of the segmental
broncht

The purpose of follow-up 1s detection of reactivation be-
fore progression occurs Gastric cultures should be ob-
tamed about 6 months after combined drug therapy 1s
stopped Patients may have positive gastric cultures for a
year or over before they show ~ rav evidence of new disease
orwill admt to bringmg up sputum

While certamn groups of patients have a higher incidence
of toxiL reactions to the various drugs (e g, PAS reactions
n those with emphysema, streptomycin and dihydrostrep-
tomycin reactions 1 those with renal tuberculosis and 1so-
mazid reactions 1 those with epilepsy ), these reactions can
and do occur in other patients, even in children They may be
serious and can be f{atal if not recogmized All but towc
nephritts from dihy drostreptomycin occur within the first
50 days of treatment

The program instituted reduced the mean period of hos-
pitalization to 139 days and eliminated the need of occupa
tional therapy and rehabilitation because the patient 1s
returned to s former occupation on discharge, regardless
of the physical activity imvolved 1n the work About 3% of
all patients died of tuberculosts, chiefly children aged 5 or
under, with tuberculous menmgtts Another 3%, mamly
aged 55 or over, died durmg hospitalization of assocrated
disease About 2% remained chromically 11l Thus, satisfac
tory results were obtamed 1n 92% of all patients with prosed
tuberculosis

Drug treatment of nonhospitalized patients with tuber-
culosis falls far short in ev ery respect of what can be
achieved with ymmediate hospital care

Pulmonary Resection 1n Treatment of Tuberculosts Ex-
Perience with 1,730 Patients 1s reported by Raymond J Bar-
retg, Hunter S Neal, ] C Day, Paul T Chapman, Paul V
O'Rourke, E J O’Brien and Wilham M Tuttle® (Wayne

(T Thoracse Surg 36 803 817 December 1958
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and gastric cultures 1n 84% of all patients by the end of 4
months In those m whom cultures remained positnve, antt
biotic resistant orgamsms developed

Resectional surgery 1s indicated for the following rea
sons (1) to convert to negative cultures positive after 3
months of drug therapy, (2) to remove the types of infected
tissues which are likely to cause reactnation of disease or
have already done so, namely, caseous lestons 2 cm or over
m diameter, cavity and advanced bronchial disease, mclud
ing stenosis, bronchiectasts and tuberculous bronchitis, and
(3) to restore pulmonary function by decortication after
extensne pleural change from pneumothorax or pleural
effusion

Tubercle bacill: resistant to a major drug (streptomyan
or 1somazid) are found m patients on their first hospitahza
tion even though they have never received the drug and
could not have contracted the disease from someone who
had recened it Patients with persistently positive cultures
for 6 months or over show orgamisms resistant to the major
drugs and when resection 1s done, have a high ncrdence of
comphcations, mcluding bronchopleural fistulas, positrie
cultures and reactivation after discharge

Though drug therapy may convert gastric and sputum
cultures to negative, the infected lesion 1s not necessarily
sterilized because in many patients a positive smear of cul
ture 1s obtamned from the resected specimen, or the diseace
1s reactivated later Reactivation 1s due to presence of virtt
lent, viable tubercle bacilli in certarn types of infected tissue
mnto which the drugs cannot penetrate, and 1t 1s the phys!
cian’s responsibility to rule out presence of such tissue T to
remove 1t

Extent of disease 15 a factor 1n reactn ation because th‘;
more extensive 1t 1s, the greater the hikelihood of presence 0
serious pathologic change Thus patients with minmal d:is
ease respond well to drugs only, whereas surgical patients 0
better than those medical patients with moderately and far
advanced disease because the source of reactisation has been
removed \With routine anteroposterior tomographs and ﬂght
angle and foreoblique telescopes for use m bronchoscop)s lt
1S p0551ble to demonstrate most types of tissue iy olvemen
likely to cause reactnation
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Cascous disease 1s the most common pathologic change
n patients m whom reactivation occurs and 1s as dangerous
a lesion as open cavitation when it has a bronchial connec-
tion that 1s mamfest by posttive cultures before drug ther-
apy Endobronchial disease is the next most common patho-
logic change 1n thesc patients Tlus applies to both tubercu-
lous bronchitis and bronchial stenosis of the segmental
broncli

The purpose of follow-up 1s detection of reactnation be-
fore progression occurs Gastric cultures should be ob
tamed about 6 months after combined drug therapy 1s
stopped Patients mav have positive gastric cultures for a
year or over before they show ~-ray evidence of new disease
orwill adimt to bringing up sputum

While certamn groups of patients have a higher mncaidence
of tox1c reactions to the various drugs (e g, PAS reactions
n those with emphysema, streptomycin and dihy drostrep
tomycin reactions 1 those with renal tuberculosis and 1so
mazid reactions 1 those with epilepsy ), these reactions can
and do occur m other patients, even in children They may be
serious and can be fatal if not recognized All but toxuc
nephritis from dihydrostreptomycin occur within the first
50 days of treatment

The program nstituted reduced the mean period of hos-
prtalization to 139 d1ys and elimmated the need of occupa-
tional therapy and rehabilitation because the patient 1s
returned to tus former occupation on discharge, regardless
of the physical actn ity 1mvolved 1 the work About 3% of
all patients died of tuberculosss, chiefly children aged 5 or
under, with tuberculous memngitis  Another 3%, mamnly
aged 55 or over, died durmg hospitalization of associated
disease About 29 remained chromcally 11l Thus, satisfac-
tory results were obtamed 11 92% of all patients with proved
tuberculosis

Drug treatment of nonhospitalized patients with tuber-
culosis falls far short mn every respect of what can be
achieved with tmmediate hospital care

Pulmonary Resection 1n Treatment of Tuberculosis Ex-
Penience with 1,730 Patients 1s reported by Raymond J Bar-
rett, Hunter S Neal, J] C Day, Paul T Chapman, Paul V
O'Rourke, E ] O'Brien and Willam M Tuttle® (Wayne

() I Thorasic Surg 36 303 817 December 1958
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and gastric cultures 1n 84% of all patients by the end of 4
months In those in whom cultures rematned positive, anti
biotic resistant orgamsms developed

Resectional surgery 1s mdicated for the following rea
sons (1) to convert to negative cultures positive after 3
months of drug therapy, (2) to remove the types of mfected
tissues which are likely to cause reactnvation of disease or
have already done so, namely, caseous lesions 2 cm or over
1 diameter, cavity and advanced bronchial disease, mclud
g stenosis, bronchiectasts and tuberculous bronchitis, and
(3) to restore pulmonary function by decortication after
extensne pleural change from pneumothorax or pleural
effusion

Tubercle bacilli resistant to a major drug (streptomycin
or 1somazid) are found 1n patients on their first hospitaliza
tion even though they have never received the drug and
could not have contracted the disease from someone who
had recerved 1t Patients with persistently positive cultures
for 6 months or over show orgamsms resistant to the major
drugs and when resection 1s done, have a high mncidence of
complications, including bronchopleural fistulas, positive
cultures and reactivation after discharge

Though drug therapy may convert gastric and sputum
cultures to negative, the infected lesion 1s not necessarily
sterilized because 1n many patients 2 positive smear OF cul
ture 15 obtamed from the resected specimen, or the disease
1s reactivated later Reactivation 1s due to presence of vt
lent, viable tubercle bacill 1n certain types of infected tissué
into which the drugs cannot penetrate, and 1t 15 the physt
cran’s responsibility to rule out presence of such tissue of to
remove 1t

Extent of disease 1s a factor in reactivation because the
more extensive 1t 1s, the greater the likelthood of presence ¢
serious pathologic change Thus patients with miimal d:js
ease respond well to drugs only, whereas surgical patients 0
better than those medical patients with moderately and far
advanced disease because the source of reactivation has been
removed With routine anteroposterior tomographs and ﬂgh:
angle and foreoblique telescopes for use 1n bronchoscopys ]t
1s possnb]e to demonstrate most ty pes of tissue myvolvemen:
likely to cause reactrvation
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Cascous discase 1s the most common pathologic change
m patients m w hom reactivation occurs and 1s as dangerous
a lesion as open cavitation when at has a bronchial connec-
tion that 1s mamfest by positive cultures before drug ther-
apy Lndobronclial discase 1s the next most common patho-
logic change m these patients 1his applies to both tubercu-
lous bronchitis and bronchinl stenosis of the segmental
bronch:

The purpose of follow-up 1s detection of reactivation be-
fore progression occurs Gastric cultures should be ob-
tuned about 6 months after combined drug therapy 1s
stopped Patients may have positive gastric cultures for a
vear or over before they show ~-rav evidence of new diseasc
orwill admit to bringing up sputum

While certan groups of patients have a higher incidence
of toxic reactions to the various drugs (e g, PAS reactions
m those with emphysema, streptomycmn and dihydrostrep-
tomvein reactions 1n those with renal tuberculosis and 1so-
mazid reactions m those with epilepsy ), these reactions can
and do occur 1n other patients, even mn children They may be
serious and can be fatal if not recogmzed All but touc
nephnitis from dihy drostreptomycin occur within the first
50 days of treatment

The program instituted reduced the mean period of hos-
pitalization to 139 days and eliminated the need of oceupa-
tional therapy and rehabilitation because the patient 15
returned to his former occupation on discharge, regardless
of the physical actinity nvolved m the work About 3% of
all patients died of tuberculosts, chicfly children aged 5 or
under, with tuberculous memngitis Another 3%, mamnly
aged 55 or over, died during hospitalization of associated
disease About 2% remaimed chromcally il Lhus, satisfac-
tory results were obtamned 1n 927 of all patients with proved
tuberculoss

Drug treatment of nonhospitalized pitients with tuber-

culosis falls far short 1 cvery respect of what can be
achieved with mmmediate hosptal care

Pulmonary Resection 1n Treatment of Tuberculosis: E.-
Pertence with 1,730 Patients 13 reported by Raymond J Bar-

re,tt, Hunter S Neal, J C Dy, Paul T Chipman, Paul V
O'Rourke, T J O'Bricn and Willnm M Tuttles (Wayne

-
©) I Thomacic Sarg 3¢ 903 917, Decombor, 1957

.
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State Unrv ) The current status 1s hnown i 914% De
tailed analysis was made of the last 1,528 patients on whom
1,567 operations were performed 100 pneumonectomies,
787 lobectomies, 579 segmental resections and 101 wedge or
local excisions There were 35 bilateral resections and 10
patients had second resections on the same side Operatne
mortahty was 29% and late mortality 19%, a total mortal
ity from all causes of 48% There 1s still actnve disease m
3 8% Incidence of bronchopleural fistula was 62% Relapse
occurred m 83 patients, a total mcidence of 5% Four (48%)
died and 62% still hayv e actiy e disease

The unequivocal indication for use of surgical excasion
was persistence of positine sputum after adequate trial of
chemotherapy The highest complication and mortality rate
occurred 1n this group of patients in whom surgery was
most urgently needed, regardless of the type of resectronal
procedure used Among the 18% of patients who had positne
sputum immediately before operation, the mortalty rate
was 13% and 13% relapsed Among those with positiie spt
tum half the operative deaths of the entire series oceurred
half the relapses, a third of the bronchopleural fistulas and
tno thirds of the spreads In view of almost certam failure
of treatment and gra\ e prognosis n this group without sur
gery, these higher morbidity and mortality rates are not ex
cesstve and must be accepted Lvery possible effort should
be made to remove the major residual lesion Control of 1¢
maining widely scattered areas of disease must then be en
trusted to the most effective drug

Resection for pulmonary tuberculosis has become 1!
creasmgly safe in conjunction with adequate prehmma\')1
treatment with antituberculosts drugs In a broad central
area where indications are unequnvocal, use of resection 13
demanded Its value as msurance agamst relapse s such that
prophylactic resection must be seriously considered even
for small residual lesions A positive, even aggressie ap
proach mn extensn e disease with otherwise grave prognosis
1s indicated 1f undertaken with due regard to Irmtations
1mposed by lowered pulmonary function, emphysema ane
advanced age During the past year, 297 resections “‘5‘}
performed with total mortahty of only 13% or less than b7
the rate for the entire series
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Surgical Treatment of Pulmonary Tuberculosis in Men-
tally I11- Five-Year Study of 403 Resections 1s presented by
Albert Mowlem, Coleman J Connolly and Bernard Zim-
mermann! (Anoha, Minn, State Hosp) Among the 338
patients there were 289 segmental resections, 67 lobecto-
mues, 23 pneumonectomies and 24 wedge resections carried
out i unilateral, staged bilateral and bilateral simultaneous
procedures, with an over all operative mortality rate of
82% and a patient mortalhty rate of 97%

Of 89 serious postoperative complications, 71 resulted di-
rectly from the pulmonary resections Bronchopleural fis
tula with empyema, empyema alone, bacteriologic recur-
rence and spread of disease accounted for about two thirds of
the complications The other third consisted of pneumom
tis, mecomplete lung expanston, occult bronchopleural fistula
and atelectasis in decreasmng proportion There were 15
deaths due to postoperative complications directly related to
surgery Most comphications appeared to rise in patients m
whom the residual lung after resection did not mutially fill
the chest cavity Treatment for 38 complications of 1ncom
plete lung expansion, empyema, empyema with broncho
pleural fistula and occult bronchopleural fistula was catheter
dramage alone or obliteration of the space by appropriate
thoracoplasty

Of all patients operated on, 10 showed late recurrence of
pulmonary tuberculosts “These patients were previously
considered actise, as judged from \ rays and negative gas
tric washings, but later showed positive gastric cultures Of
71 patients with complications specifically related to the
pulmonary resections, 51 recovered after treatment and 5
were still being treated

The necessity for operating on some patients 1 a group
such as this on the basis of radiologic findings alone 1s dem-
onstrated by the finding of active disease mn resected speci
mens 1n patients who had never had positin e gastric cultures
preoperatively

> [Whereas m previous years the ndications for surgical treatment of
pulmonary tuberculosis 1 the mentally 11l were quite different from those
m patients with normal mentality at present the application of surgical
therapy for this disease should be the same 1 the two groups of patients
In recent years this policy has been applied 1n the management of a group

(1) Surgery 43 913975 June 1958
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addrtional collapse In addition to the larger volume of re
sected lung, these patients were usually left with raw seg
mental surfaces They had therefore the two chref predis
posing factors to space problems Despute this fact, this com
plication developed m only 2 patients, an mcidence of 6%

Clinical Significance of Cor Pulmonale in Reduction of
Cardiopulmonary Reserve Following Extensive Pulmonary
Resection. Robert W Harrison, Willlam £ Adams, Edwmn
T Long, Benjamm Burrows and Arthur Reimann® (Unn
of Chicago) performed physiologic studies on 29 patients 3
weeks to 1534 years after pneumonectomy or extensn e bilat
eral pulmonary resection Results of the studies were com
pared with the functional capacity of each mdnidual The
older the patient at pneumonectomy, the more hhely was
reduction of functional capacity later

There appeared to be a correlation betw een functional ca
pacity and abnormalties in maximum breathing capacity,
residual volume and maximum midexprratory flow and m
verse correlation between functional capacity and increase
m residual volume In patients with mcreasing amounts of
functional mmpairment, the maximum breathing capacity
and maximum midexpiratory flow values became progres
stvely more reduced, whereas residual volume became
greater This observation supports the mmpression that m
these patients emphysematous changes were present m the
remaiming lung as represented by marhed overdistention
mcreased airway resistance and arterial oxygen unsatura
tion and abnormalsttes 1n the alveolar gas mrxng (abnor
mal nitrogen washout curves)

Comparnison of functional capacity with pulmonary artir)
pressures at rest and during moderate exercise suggested 2
direct relationship As functional incapacity mereased ley
els of pulmonary artery pressure 1t rest and during exercise
were more elevated Reduction of functional capacity ap
peared to be more closely related to effects of pulmonary Iy
pertension than alterations in arterial oxygen saturation

Pulmonary artery pressure pulmonary blood flow rel?ftloﬂd
ships 1 the remaiming lung after pneumonectomy differe
from those of a normal lung and suggested limitation m
expansibility of the vascular bed
"9 T Thoracic Surg 36 352368 September 1958
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When the findings in patients with bilateral resection are
compared with those 1n postpncumonectomy patients, 1t 1s
mmpossible to conclude whether removal of a comparable vol-
ume of lung tissue bilaterally 1s better tolerated than pneu-
monectomy Possibly, some of the ads erse effects after pneu-
monectomy may be attributed to deviation of mediastinal
structures and thereby to impairment of ventilatory and
cardiocirculatory function Medastinal shift was absent in
patients after extensinve bilateral resection
» [The sigmficance of distention of the lung following pnentnonectomy or
extensnve bilaterat pulmonary resection 1s still ¢ debatable pont It has
been mamtamed that on the one hand, with the passage of time over-
distention results in mmpairment of pulmonary function, while on the
other changes 1n pulmonary function which occur with time are the result
of aging and are inherent 1n the patient s own pulmonary tree, rather than
bemng a direct result of overdistention Such well controlled and well
documented studies as these will help elucidate this problem —Ed ]

Effect of Severe Unilateral Hypoxia on Partition of Pul-
monary Blood Flow in Man was studied by A Himmelstein,
P Harns, H W Frtts, Jr, and A Cournand® (Columbia
Unn ) When a moderate degree of hypoxia 1s induced 1
either ammals or human beings, elevation of pulmonary
arterial pressure often occurs This pressor response ap
pears to be caused by pulmonary vasoconstriction as left
atrial pressure 1s not altered and cardiac output onlvy mod
erately increased

Such observations have suggested that local hypoxia may
play a role 1n controllmg distribution of pulmonary blood
flow Local reduction 1n alveolar oxygen tension would con-
strict the vessels 1n the affected area, thereby diverting a por
tion of the blood carried by these channels through vessels
I better aerated parts of the lungs Several investigators
tested this hypothesis by mducing umlateral hypoua Al-
though 1t was shown that this stimulus can change the par-
tition of the pulmonary blood flow 1 ammals, evidence that
this response can be elicited 1n man was conflicting

In previous experiments, admimstration of 10% oxygen
to one lung 1 6 human beings had no observable effect on
Partition of the pulmonary blood flow The present study was
made to 1nvestigate the effects of more severe hypoxta by ad
Imistering 5% oxygen to one lung 1 5 normal persons

he fraction of the total flow perfusing the hy posic Iung was

(5) J Thoracic Surg 36 369 381 September 1958
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reduced sn 3 In another, the results were mconclusne and
mn 1, pulmonary hypertension deseloped with no change m
the partition of flow In 2 persons in whom most of the nerves
to one {ung had been sectioned, uniateral hypoxia rased
pulmonary arterial pressure and produced a questionable
shift m flow

Umilateral hypoxia apparently can affect partition of blood
flow between the lungs m human beings However, this ef
fect 1s not invarably present and 1s noted only when con
centration of oxygen m the ispired gas miture 1s very low

Lxcept for showing that nerves may not be important
the mediation of the response, the authors’ data shed no
Iight on the exact mechamism mvolved Observations 13
normal person in whom pulmonary hypertension dey eloped
without a shift i flow suggest that two mechamsms maj be
present On one hand, the shift n flow may be caused by
pulmonary hypoxia as a result of a local action not yet clart
fied On the other, the mise in pulmonary artersal pressure
seems to indicate that both lungs were affected, a response
which may be related somehow to oxygen tension the
blood

Studies of Pulmonary Function before and after Pulmo
nary Surgery in 450 Tuberculous Patients I Vital Capacaity
and Maximum Breathing Capacity John K Curtis Heleng
Bauer, Howard K Rasmussen and John T Mendenhall
{Madison, Wis ) performed pre and postoperatne pulmo
nary function tests on the 450 tuberculous patients The av
erage mterval between tests was 6 months Excellent cof
relation between the extent of the disease and loss 1t vital
capacity and maximum breathing capacity was demott
strated Likewse the amount of lung tissue remot ed and
loss of ventilatory function correlated well

Of 43 patients who had pneumonectomy, 29 had resection
for scattered disease throughout one lung as demonstrate
by roentgen exammation and, 1 most, bronchosprrometry
confirmed the presence of significant functioning lung tissue
In this group average loss of vital capreity was 37 5% o0
loss of maxwsmum breathing capacity was 286% Tourteen
patients had grossly destroyed lungs, with postpncumonec”
tomy loss of \ital capacity of 14 8% and maximum breathng

(6) J Thoracic Surg 37 §9K 505 May 1959
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capacity of 119% Occasional large losses of function in pa-
tients having segmental resections and lobectomy resulted
from complications, such as hemothorax, requiring drainage
or reopenmg of the chest, extensne adhesions of the dia-
phragm, or madvertent paralysis of the diaphragm
When the data for segmental resections were analyzed,
the vital capacity and masmmum breathing capacity lost
varted directly with the number of segments removed
Several imvestigators have reported a “thoracotomy ef-
fect” th1t may be defined as “permanent loss of pulmonary
ventilatory function as a result of opening the chest without
removal of signitficant functioning lung ” This concept seems
somew hat unphysiologic No theoretical loss should result
from opening of the pleura, provided no ribs are removed and
no complications ensue Appraisal of applicatron of this
theory 1n resection of pulmonary tuberculos:s 1s difficult be
cause most patients lose function However, mean decrease
m vital capacity and i masimum breathing capacity was
shight 1n the segmental group of 189 patients (vital capac
1ty, 6 3% , maximum breathing capacity, 14%) A number
of patients, particularly in the segmental group, had mm
proved function If thoracotomy effect was present 1n these
Patients, 1t was lost 1n the improvement noted
Angiocardiography as Aid to Identification of Nonresec-
table Pulmonary Carcinomas was studied by Stanley M
Wyman and Earle W Wilkins, Jr7 (Massachusetts Gen’l
Hosp) Diagnosis must be established by other means be-
cause distinction betw een pulmonary carcinoma and certain
other pulmonary conditions cannot properly be determned
by this technsc
TecuNIc—A no 11 or 12 Lehman catheter 1s introduced v1a the
deep vems of the arm on the affected side nto the corresponding m
Nomumate vein and 50 70 cc of 709 Urohon® 1s injected with a hand
Operated syringe 1n less than 2 seconds Serial films are made with
a biplane roll film changing device, providing simultaneous antero
Postertor and lateral recordings at takes up to 12 frames/second
€ach projection Most examinations were done 1t a rate of 6 frames/
second for 2 or 3 seconds, followed by 2 frames/second for another 5

o 6 seconds and finally 1 frame/second for a total run of 15 20
seconds

Angiocardiography was done 1n 23 patients Those with
evidence of cyanosss, recent myocardial mfarction, asthma
—_

(7) J Thoraesc Surg 35 452-460 Apul 1958
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I AU Nt I R A i
Surg 35 452460 April 1958)
or serious allergy were not accepted for exammnation De
spite careful selection, 2 patients had febrile responses 1 to
104 F, m 4 hours but temperature returned to normal m
about 24 hours Urticaria occurred i 2 patients

The study show ed the following results (1) Occluston of
severe narrowing of the left pulmonary artery, within 1
cm of 1ts orgin from the undivided pulmonary artery pre
dicts moperability of the lesion Concentric narrowing ©
the artery also suggests unresectability though less strongl)
(2) Occlusion or severe narrowing of the branches of the
right pulmonary artery to the upper or lower lobes within
1 cm distal to 1ts bifurcation, may occasionally permt resec
tron of the right lung as 1t 1s possible to higate the rnight pul
monary artery more proxtmally by opening the pericardium
(3) A tumor that presses on the superior vena cava or 1
nomunate vemn may mvade the well and preclude resectiont
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1 contrast with a deformuty of similar magnitude on an ar-
tery Tlis 1s particularly true if the indentation of the vem
15 nodular or 1f the vamn s separated from normally adjacent
structures (Fig 30)

Prognosis 1s generally poor, even with a minor degree of
distortion of the superior venn cava Lqually strihing was
the frequency of imolvement of the left atrium

Of the 23 patients extmuned, 13 were considered noper-
able after angiocardiography and tlus opimon was con-
firmed durmg thoracotomy wm 11 In the other 10, no ev-
dence was found of mvolvement of the heart or great ves-
sels, this impression was confirmed m 7 duning operation
Unnecessary thoracotomy may be avoided when angiocar-
diography demonstrates unresectability

Natural History of Carcinoma of Lung. George L. Lmer-
son, Marion S Emerson and Charles £ Sherwood® (Unn
of Rochester) studied 360 cases of proved bronchogenic car-
cimoma, with particular reference to the \-ray appearance
of lesions on any past films before definitiv e diagnosis Aver-
age mterval between first symptom and clinical diagnosts
was almost 7 months

Certan early radiographuc findings 1n cancer of the lung
proved lghly significant Hilar, mediastinal and large pa-
renchymal masses and gross atelectasis produce ~-ray shad-
ows strongly suggestine of carcinoma and are of serious
prognostic import Somew hat less obviously produced by a
cancer but to be viewed with much suspicion are obstructive
Pneumonitis, the small hilar nodule, localized emphysema
and thich-walled 1rregular abscesses These carry a shightly
less grav e outlooh when diagnosed without delay

An 1solated parenchymal nodule (Fig 31) s malignant
until proved otherwise The smaller the nodule, the less apt
1t15 to have other associated < ray changes and the better 1s
its prognosis The small, persistent wmfiltrative density
should be viewed with almost as much suspicion as the 1so
lated nodule Tt will most often be confused with a residual
fibrous change from inflammatory disease, and the distinc
tion, on pure radiographic grounds, 15 often impossible with
a single film

A dehmite factor in late diagnosts of carcinoma of the lung
ls'ﬂ¢abnm’rnal film which 1s read as normal This happens



Fig 31 —Woman 53 without symptoms Leswon overlpng 3d mb antenorly on
flm of Apnil 1948 was found on routine annual survey Growth of lesion on ;u]l::;
uent films during 214 years 1s evident delay being primanly medical r:sponsleln N
gn November 1956 night upper reveales Patient 18 W
of December 1957 (Courtesy of Emerson G L, e @/ ] Thoracic Surg
291304, March, 1959 )
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with even the most experienced eye and will not be com-
pletely ehimmated ITowescr, all efforts can be constructively
directed toward heeping this factor at a mmimum In mass
surve) examinations, 1t 1s often not tramned radiologists or
chest specialists who mterpret the films but other phy sicians,
equally Joath to miss a diagnosis but without the special-
1sts’ experience In such cases and even in the established
\ 1y department, the 1deal would include double reading of
films, partteularly normal ones A mimimal change n the hi-
lar shadow 1s frequently overlooked on a single film, where
it would be more obvious when compared with a previous
normal film

Some 449 of the patients had no film taken before the time
of diagnosis or none was avulible Yet the changes present
on admission films were such that many patients would
haye had positive radiographs if films had been taken during
the preceding year An increase i the frequency of films
should, therefore, provide earher case finding

Confronted with a suspicious shadow on a chest film and
a consequent suspicious lesion 1n the thorax, 1t 1s mandatory
that there be continuity of observation and patient care In-
creasing numbers of patients suspected of a cancer of the
lung today are gien the advantage of modern methods of
diagnosis Where the worhing diagnos:s of pulmonary can
cer 1s made more promptly on first recognizing abnormal
\ ray shadows, these diagnostic methods will be used earlier
n the course of the disease A high mdex of suspicion will
necessarily mahe more diagnoses than there are cases, and 1t
cannot be presumed that all suspicious lestons will turm
out to be cancer However, unless 1t 1s presumed they might
the toll of bronchogenic carcinoma will not be significantly
reduced

> [The prognosis for carcinoma of the lung following diagnosss 1s not
good for the entire group however for patients who are operated on for
C}z:rcmoma of the lung solely on the basis of an abnormal roentgenogram m
the absence of symptoms the prognosis 1s much better with a 40 509
year survival rate Consequently, the value of the routine chest roentgen
ogram 1s obvious Furthermore 1 a review of this problem 1t has become
obvtous that some patients with carcmoma of the lung have a relatively
Stationary growth for a number of years before the time that the lesion
°2Ins to metastasize In some instances in our nstitution we have been
able to trace the progress of carcinoma of the lung for § years or more
On successive roentgenograms during which time the lesion was simply
observed (before admsston to our hospital) In many such patients the
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lesion has been nonresectable by the time exploration was undertaken,
\yhile in all probability a resection could have been performed had opera
tion been done at the time the first roentgenogram revealed the lesion

Valscular Invasion in Bronchogenic Carcinoma was stud-
ied in 59 surgically removed lungs or lobes by Alando ]
Ballantyne, O. Theron Clagett and John R. McDonaid®
(Mayo Clinic and Found.). Vessels were considered grossly
involved by tumor in 28 specimens, but microscopic exam-

- .
Fig 32 (left) h within pulmonary artery

cell
Efastic van Gieson stamn, reduced from X 30 1
Fig. 33 (right) ~Small cell bronchogemic carcingma within small branch of pu
monary artery Elastie van Gieson stamn, reduced from X 30 577
(Courtesy of Ballantyne, A J, et al Thorax 12 294299, Decembers 1.

ination revealed that 52 (88%) were affected. Of the 52, 10
showed defimte arterial involvement, Because of difficulty
in distingwishing arteries from veins in many instances, 10
distinction was made except 1n those in which identity of
an invaded vessel could defimtely be established. The ma-
lignant cells apparently had remarkable powers to infiltrate
through vessel walls and often were found between the
elastic lammae Analysis of the types of cells showed that
arterial invasion was caused by squamous cell carcinoma
(Fig. 32) n 5 cases, adenocarinoma in 2 and small cell
carcinoma (Fig 33) in 3.

PR
(9) Thorax 12 294 299, December 1957
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Despite careful analysis of the lustory m each case, no cor-
relation was found between the symptoms of bronchogenic
carcimoma and vascular imvasion within the tumor Of the 59
patients operated on, 3 died postoperatively, a mortality of
5% Of the 56 who survined, 55 were traced, 18 Ined 3 or
more years after operation Among these were 4 of 7 1m
whom the specimens showed no evidence of blood +essel
mvaston

Because of the large number of patients with carcinoma
of the lung mmvading the bload v essels, mnimal mampulation
should be done during surgery and prelimmary hgation of
vems should be considered to mncrease survival rate Re-
sistance of the host may be a prime factor in determmung
the fate of the malignant cells that gan access to the blood
stream

Should We Insist on “Radical Pneumonectomy” as Rou-
tine Procedure m Treatment of Carcinoma of Lung? Julian
Johnson, Charles K Kirby and Willam S Blakemore?
(Univ  of Pennsylvama) reviewed data on 344 patients
treated for carcinoma of the lung between Jan 1, 1939, and
Apr 1, 1953 Of this group, 56% had exploration and 34%
had resection (table)

Radical pneumonectomy has been described as a procedure
mwhich dissection starts at the apex of the mediastinum and

Carcivovia oF Lung, Jan 1, 1939, To Arr 1, 1953

No or 0 YEAR SURVIVAL
PATIENTS % N0 1 %
Clin cal d agnosis 314
Explored 192 26
TResected 16 34 31 267
Operative mortality a 77
Preumonectomy (standard) 99 7 26 264
than pneumonectomy 17 13 6 32

all areolar tissue and lymph nodes are reflected downward as
the trachea, esophagus and other important structures, as
well as the contralateral bronchus, are partially “skeleton-
1zed ” The pericardium 1s resected with the lung and medi-
astmal tissues after the pulmonary vessels have been di-
vided mtrapericardially

The statistical data shows that radical pneumonectomy
does not provide longer survival The explanation for this

(1) J Thoracic Surg 36 309 314 September 1958
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may lie 1n recent findings regarding spread of pulmonary
carcimoma through the blood vessels as well as through
lymphatic channels Lxamination of surgical specimens re
vealed 719% with blood vessel mvasion This factor was of
greater prognostic sigmficance than presence or absence of
lymph node mvasion All with undifferentiated carcinomas
showed blood vessel mvasion, whereas the latter was found
mn only 63% of those with epidermoid carcinomas, 45% of
those with bronchiolar carcinomas and 12% of those with
carcmord adenomas

Of the 71 patients with blood vessel invasion, only 4 (6%)
survived 5 years, whereas of 36 without blood vessel ima
sion, 27 (75%) survived 5 years Lymph node wmvasion was
present in 53 patients, 8 (15%) of whom survived 5 years
Of 54 patients without Ilymph node invasion, 23 (43%) sur
vived 5 years Best results occurred in a group of 26 patients
with neither blood vessel nor lymph node mvasion 21
(81%) were 5-year survivors The size of thé tumor does not
seem to play a great role in the survn al rate Invasion of the
blood vessels or lymph nodes 1s the determimng factor
> [As emphasized by these authors there 15 little evidence to ndicate
that routine use of so called radical pneumonectomy 1s attended with a
sigmficant increase i 5 year survival On the other hand there s con
siderable evidence to mdicate that routine utiization of this procedure 1s
attended wth a high operative mortality Such efforts i treatment of car
cinoma of the lung have led some surgeons to extend their mdications for
resection beyond limits which will prove to be mn the best interest of the
patient —Ed )

Results 1n Treatment of Bronchogemc Carcinoma Anal-
ysis of 1,008 Cases was carried out by Thomas H Burford,
Thomas B Ferguson and Harlan J Spjut® (Washmgton
Unn ) All the patients were treated for carcinoma of the
lung between Jan 1, 1948 and Dec 31, 1955 There “ere?
times as many men as women and ages ranged from 24 to 85
Follow-up was 135 935 yewrs The types of cancer encounl
tered are shown in the table Of the 1,008 patients, 603
(60%) had exploratory thoracotomy and of these resection
was done on 356 (35%) Of the latter, 280 (79 3%) had pnett
monectomy, 74 (202%) lobectomy and 2 (05%) segmental
resection Sixty mne (119%) patients died withm the first 2
months after operation half due to cardiovascular complt
cations The number of lobectomies m carcinoma of the lung

(2) J Thoracte Surg 3¢ 316 378 September 1958
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Hisrorogic Drachosts

TAPE ] NUMBFR 1 PFP CENT
Epidermoid 572 570
Undifferentinte 1 287 285
Adenocarcinoma 10" 105
Bronchiolar 13 10
Small (ont) cell 15 15
Aixed eprdermard and rdenocareinoma 14 15
Totala 1008 1000

has been steadily mcreasing This rise 1s attributed to ex-
tended use of lobectomy in palliation n elderly patients
with borderline respiratory reserve and i selected patients
with small peripheral solitary tumors

Of 482 patients treated between January, 1948, and July,
1952, follow-up of 461 (95 6%) provided the surviial analy

BN {Z3o ©Resected
Y A e—s Not Resected

PER CENT

~
"
&J
o4

T
YEARS AFTER DIAGNOSIS
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s1s shown 1n Figure 34 Resection was done 1n 182 of the 461
Patients, of whom 40 (22%) survived 5 years and 70 (38 4%)
more than 2 years The critical period of survival was the
first 30 months after resection Of those who survived this
peniod, 75% became 5 year survnors There were no 5 year
Sunavors among the 279 moperable patients though most
had < ray or chemotherapy or both

Exammation of resected specimens of the 40 long term
Survivors showed that eprdermoid carcinoma was the pre-
dommant cell type, occurring 1n 31 patients The specimens
were further analyzed for frequency of lymph node and
blood vessel 1y asion A totally unexpected finding was that
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mn 18 (45%) involvement of the lymph nodes by tumor had
occurred Three of the 40 patients had blood vessel invasion

Further Studies in Surgical Management of Carcinoma of
Lung: Further Study of Cases Treated at Massachusetts
General Hospital from 1950 to 1957 s reported by Edward
D Churchill, Richard H. Sweet, ] Gordon Scannell and
Earle W Wilkins, Jr3 A study reported 8 years ago on pa
tients treated between 1933 and 1948 1s brought up-to-date,

80 CUMULATIVE SURVIVAL OF
ALL RESECTED CASES
8ok PRESENT SERIES 1948 101956 g
1ot E
3 LOBECTOMIES
T ok p
§ o \~\J (98 Casest
& -
3 5o \\
* s N ~
e
300
PNEUMONECTOMIES / P
2o (127 Cases)
1oF b
1 1 1 1 1 1 e
1 4

2 3
TIME (YEARS)

Fig 35 (Courtesy of Churchill E D, et o J Thoramc Surg 36 301308
September, 1958 )
and results 1n a second series of 341 resections done from
January, 1948, to January, 1956, are mcinded Survivors
were followed to January, 1958 ‘Whereas pneumonectomy
was the treatment of choice, lobectomy was used, with 1e
moval of all gross evidence of the disease when there was
reduced pulmonary or cardiac reserve, when diagnosts was
uncertan and the lesion could be totally excised, when the
lesion was small, peripheral and without evidence of Iymph
node invasion, and when the carcinoma extended beyond
surgical bounds, but the bufk of the primary tumor could be
removed m the hope of alleviating symptoms Most lobec-
tomies were done, not merely as local excision of 2 prumary
growth, but as complete dissection of an anatomic umt of
the lung, 1mcluding adjacent lymph nodes

(3) J Thomacw Surg 36 301308 September 1958
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In the present scries, 127 patients had pneumonectomy,
with 10% mortahty and 93 (43%) had lobectomy with 64%
mortality In the onginal series, 87 patients had pneumo-
nectomy and 34 (289%) lobectomy. The 5-year surinal rate
(Fig 35) was 24% among those with pneumonectomy and
33% among thosc with lobectomy, The factor responsible
for the lower pneumonectomy survival rate was higher op-

CuvuLative SurvivaL ALt Resecrions 1933 56

TIME
PERIOD DROPPED PERIOD CUMULA
ENDING FROM PATIENTS | PATIENTS MOR PERIOD TIVE
(YEARE) DFATIIS ETLOY ENTERING ATPISK TALITY ECRVIVAL STRYIVAL
1 138 [ 31 341 43 57 57
2 46 0 193 193 238 76.2 3
3 a7 5 u7 1445 256 44 32
3 2 4 I 03 87 1.3 20
5 6 8 92 83 68 932 28
] 5 10 ] 73 68 932 26
7 3 4 63 61 49 %1 2
8 [ 5 56 535 1.2 888 22
9 3 6 45 42 12 928 20
10 3 10 36 31 9" 9.3 18

eratne mortality, plus lugher mcidence (69%) of positive
Iymph nodes among the pneumonectomy patients, as against
36% 1 the lobectomy group The table shows 10-year cumu-
lative statistics of the entire series In comparmg the ong-
mal and present series, two additional factors come to hight
The present series comprised more operable patients (55%
compared to 43%) and the resectability rate also was in-
creased to 35% from 25%

THE HEART

Nonpenetrating Traumatic Injury of Heart 1s discussed
by Loren F Parmley, William C Manion and Thomas W
Mattmgly‘ on the basts of 546 autopsy cases, representing
01% of the 207,548 autopsy cases available for study at the
Armed Forces Institute of Pathology Cardtac mjury caused
by nonpenetrating trauma 1s common, but often the lesion 1s
mimmal and morbidity shight Mortality from mnjuries of
this type 1s low, and when death occurs, 1t most often results
from cardiac rupture Forces responsible for producing
these injuries are classtfied as direct, indirect, compressne,

@) Circul 18 371396 September 1958
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decelerative, blast, concussive and combined Myocardial
rupture 15 the most common finding at autopsy, whereas
myocardial contusion and pericardial lesions are the most
common chinically

Almost mvanably, ventrnicular rupture is immediately
fatal, but survival after atrial rupture 15 possible, and since
1t 15 amenable to surgical treatment, prompt diagnosis 18
essential A patient may also survive rupture of one of the
cardiac septa, particularly the mterventricular septum This
lesion may now be corrected surgically

Although myocardial contustons or traumatic pericardial
lesions are often well tolerated, they may have sertous se
quelae Careful climcal evaluation of every wnjured patient
for possible cardiac trauma s mmperative so that the more
serious comphications may be recogmzed and treated
promptly The effect of nonpenetrating trauma on a prev:
ously diseased heart 1s often sersous The extent to which
trauma aggravates a pre existent cardiac disease 15 often
hard to assess

Thrombosis of a major coronary artery as a result of non
penetrating trauma was not observed n the serzes

Aspiration ‘Treatment of Cardiac Tamponade 15 strongly
advocited by Henry P Royster and Lewis H Bosher Je?
(Med College of Virgima) because of its simphaty and ef
fectiveness Among 17 patients treated smece 1950, no deaths
or serious complications occurred Aspiration was used
alone 1 13 (4 had 2 aspirations and 1 had 3) and with tho
racotomy 1 4, 1 2 of the 4 1t proved unnecessary One pa
tient was readmitted with pericardial effusion 23 daye
after 1aitral pertcardicentests and responded satisfactorly 10
repeated pericardial aspiration and antibiotics Cultures of
aspirated flurd were negatne In 1 patient, a right bundle
branch block was stil present 18 months after aspiratioft
but with no symptoms and with cardiac fluoroscopy and ve
nous pressure determinations normal

Since preparation of this report, 1 patient died after a stab
wound of the main pulmonary artery and hemopericardium
He was onginally treated for hemothorax with no further
bleeding Venous pressure was 130 mm salme He was
ready for discharge 6 days later when severe bach pat and
shock suddenly developed Venous pressure was 220 mm

(5} AMA Arch Surg 77 117 122 July 1958
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Swvstolic pressure rose to 60 mm  IIg on admmstration of
levarterenol Pericardial tap was advised 90 minutes after on-
sct of symptoms, but cardiac arrest occurred before 1t could
be carried out Immediate thoracotomy revealed hemoperi-
cirdium and active bleeding from a 15 cm laceration in the
pulmonary artery Resuscitation was unsuccessful

Pericardicentests should be performed without delay, with
a 17 gauge short-beveled spmal needle introduced by the
subxiphotd approach Indwcations of successful aspiration
are tmmed:ate rise 1 blood pressure, fall in venous pressure
and mmproved sensorium Additional aspirations may be re-
quired, 1f tamponade recurs promptly, thoracotomy should
be done

Stxty Penetrating Wounds of Heart Chnical and Exper:-
mental Observations are presented by James P Isaacs ¢ Of
133 pattents with penetrating wounds of the heart brought
to Johns Hopkins Hospital from 1937 to 1959, 60 arrived
alive and were treated, with a mortalhty of 16 7% The major
complications were acute pericardial tamponade alone (40
Patients), severe estrapericardinl hemorrhage alone or a
combination of both Blood was present in the pertrcardium
m 94% of all the patients Mortalty from gunshot wounds
(4 of 7 patients) was greater than from stab wounds (6 of
33 patients) Mortality was much greater from severe extra-
pericardral hemorrhage than from pericardial tamponade
alone A great arterial vessel or ventricle had been perforated
m almost all who died

Chosce of treatment depends on the ewstent complica-
tions (1) Pericardial aspiration and supportive treatment 15
Preferible for acute pericardial tamponade alone Cardior-
thaphy was necessary n only one fourth of these patients
Of 40 patients, only 1 (25%) died (2) Operative treatment
should be quickly resorted to for the more serious compli-
cation of severe extrapericardial hemorrhage after imtial
Nonoperative treatment proves nadequate for defimtive
therapy Cardiorrhaphy was necessary 1n one half of these
Patients The difference 1n statistics regarding results of op
erative versus nonoperative treatment of penetrating
wounds can be accounted for in part by the difference 1n
humbers of patients with severe extrapericardial hemor
Thages m the various reported sertes
—=_

(6) Surgery 45 696708 Avrid 1959 o,
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The simplicity, low mortahity and low morbidity of the
nonoperative treitment for a large segment of these pa
tients particularly those with tamponade, offers a practical
rebuttal to the contention that all such wounds should have
mnmediate surgical repair The high rate of operability and
better recent results substantiate the virtue of operatrie
treatment, particularly with severe extrapericardial hemor
rhage Apparently, a ligher percentage of patients had this
tvpe of complication 1n the series in which operative treat
ment was used predommantly

Chronic constrictive pericarditis after acute tamponade
treated by pericardial aspiration was observed m 2 m
stances This mcidence 1s not great enough to contramdicate
the use of nonoperatnve therapy
> [This expertence with nonoperative treatment of penetratng nounds of
the heart 1s similar to ours both 1 volume of cases and results Three

pattents 1 our series have undergone subsequent pericard ectomy for
symptoms of constrictive pericarditis —Ed ]

Traumatic Hemopericardrum Producing Late Constrictive
Pericarditsis Report of Case 1s made by John W Raker
Stephen B Langfeld and George F Gowen? (Pennsyhana
Hosp, Philadelphia)

Man 37, had a stab wound of the left antertor chest Diagnosis
was acute cardiac tamponade A pertcardial tap removed 250 cc
serosangwineous flnd Because of the fast reaccumuiation of the
flud he had multiple pericardial taps with removal of flmd A pert
cardial biopsy revealed fibrinous perteirditis without evidence of spe
ctfic inflammatory change or neoplastic dise1se Because of recurting
symptoms pericardiectomy was performed The pericardium was
thickened with mfammatory edema and was 7 12 mm thick The
pericardinl space was obliterated by adhesions and partially orga
muzed fbrinous materr) 1 many plices He 15 domng well 174 }e"I’S
after this operation and working at a job that requires considerable
physical exertion There have been no symptoms suggestive of re
current constrictive pericarditis

In a recent series of 43 patients with penetratmg heart
wounds reported from the Harlem Hospital 32 who suf
vived more thin a few moments and would agree to treat
ment were explored surgically The uncorrected mortahity
rate was 25% Perncardial aspiration was used as an emef
gency measure in preparation for operation The authors
prefer operation to aspiration as the main reliance m these
mnyured persons because (1) there are often associated se
rious mnjuries (2) the cause of death 1s behev ed often to be

(7% Ann Surg 148 134138 July 1958
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exsanguation, not cardiac tamponade, (3) results with as-
prration alone have been disappomting, probably because of
the difficulties encountered m removing clots through a no
18 needle, and (4) there 1s danger of development of late
constrictive pericarditis 1f aspiration alone 1s used

Theoretically, a large blood clot 1n the pericardial sac
mght behave, under proper circumstances, Iike a large clot
m the subdural space—as the outer portions of the clot are
orgamzed by mmading capillaries and fibroblasts, the cen-
tral portton liquifies \With liquefaction, the protein mole-
cules of the clotted blood are sphit progressively into smaller
moieties The collord osmotic pressure within the organiz-
mg clot rises and more and more flud 1s contamned withm 1t
as the process progresses In the pericardium, the fluid re-
accumulates after tapping and the orgamzing clot ‘layers”
the ventricular muscles and forms a constricting sheath
that hampers the muscular action
> [The occurrence of this comphication following aspiration therapy mn
traumatic hemoperscardium would appear to be relatively uncommon In
the preceding report by Isaacs, for example there were only 2 mstances
m 133 cases Simularly, we have observed this complication m only 3
patients 1n a comparable series Accordingly, such a low mncidence cannot
be considered adequate basis to contraindicate the use of this method of
treatment —Ed |

Constrictive Pericarditis was studied 1n 62 cases by T M
D Gimlette? (St Thomas's Hosp, London) In 28 patients,
constriction developed within a year of an attack of pericar-
ditis, 1n 34, onset of constriction was mnsidious Proof of tu-
berculosis was obtained in 17 1 2, tubercle bacilli were
found 1n the pericardial fluid and there was histologic proof,
4 showed only bacteriologic and 11 only histologic findings
Ko patrent had a history of myocardal infarction or of sig
mficant trauma to the pericardium In 1 patient severe con-
Strictive pericarditis developed after suppurative pericardi-
tis, the pericardium was infected with Bacillus coli from
a subphrenic abscess Constriction with secondary carer
noma n the pericardium was observed in 3 patients Two
had heavy prophylactic irradiation of the mediastinum
after removal of semmomas One had acute pericarditis dur
ing therapy, constriction developed within a year and was
cured by operation In the other, constriction developed m-
sidiously and was not improved by operaton Frve patients
had active rheumatord arthritis, 4 of them for some vears

(8) Brit Heart J 21 916 January 1959 rd
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before cardiac symptoms. In the other, arthritis developed 3
months after an acute pericarditis which initiated constric-
tion. In 1, chronic constriction and nephrosis arose together.

Acute constrictive pericarditis demands surgical treat-
ment., Mechanical constriction predominates, and diagnosis
is usually not difficult. The sooner pericardiectomy is done,
the better the results. Operation should not be delayed more
than 1-2 weeks, unless signs of constriction are rapidly di-
minishing; the severe case may be regarded as an emer-
gency. Three patients operated on 1-15 years after constric-
tion first developed were not cured. Nearly all those operated
on within a year of onset of constriction did well. Of 42 pa-
tients operated on, 15 (36%) were cured, 17 (40%) were un-
changed or improved and 10 (24%) died.

Streptomycin fails to prevent constriction in many cases
of tuberculous pericarditis. Tn 2 of 12 patients who received
a preliminary course of streptomycin, a symptomless state
was reached, with minimal constrictive signs. One died of
pulmonary embolism before operation. Nine operated on
after streptomycin had no better results than other com-
parable patients. Only 1 patient died of pulmonary tubercu-
losis a year after operation, despite streptomycin treatment,
and none died with disseminated tuberculosis.

In chronic constriction, medical treatment should be pre-
ferred initially, particularly if many features unfavorable for
surgery, e.g., age, cardiac enlargement or rheumatoid dis-
ease, are present. Such patients tend to lose grm}nd- ?“d
then many are helped and a few are cured by pencardle.C-
tomy. Doubt about diagnosis, particularly in certain chronic
cases with much myocardial damage, may be resolved only
by thoracotomy. In such patients, however, results of peri-
cardiectomy are usually poor, .

Review of Cases of Cardiac Arrest at Vanderbilt Univer-
sity Hospital and Thayer Veterans Hospital. Lawrence G.
Schull? tried to ascertain the rate of occurrence and p?SSlble
etiology of cardiac arrest occurring during anesthesia and
surgery. The term “cardiac arrest” is used to designate pa-
tients in whom heart failure was more or less nnexpected.

There were 79 cardiac arrests. Complete recovery oc
curred in 17. Cardiac arrest occurred in 28 patients (35'47'0)
having cardiac surgery and in 51 noncardiac surgical pa-
TS South. M ] 2 143146, February, 1959
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tients Patients having abdommal surgery made up 59%,
10 (357%) recovered Cyclopropane and ether were associ-
ated with 40 5% of cardiac arrests, thiopental-mtrous ovde
with 20% and nitrous onide-oxygen-ether with 162% The
meidence of cardiac arrest in the 1st decade of hife was 25 3%
Of these 20 patients, 12 were having cardiac surgery The
recovery rate was much lower in this age group than i the
others, probably due to the higher mncidence of cardiac sur-
gery In patients aged 60 70 there were 10 cardiac arrests
and the recovery rate was 60%, almost twice the average
recovery rate for noncardiac surgery patients

It appears that most cardiac arrests were preventable
The table presents probable causes of arrest m the noncar

CAuste oF ArrrsT (Noncarprac CAses)
ArresT  Recovert
10

Interference with gascous exchange 22
Fall 1n blood pressure
Spinal anesthesin
Traction
Rapid increase 1n depth of anesthesta
Palpation of pheochromocytoma
Undiagnosed pheochromocy toma
Diodrast® reaction
Hemorrhage
Coronary
Moribund _
Total 51 16
diac surgical cases Interference with gaseous exchange,
leading to hypowia and/or hypercapnia, accounted for 22,
hypotension associated with spinal anesthesia for 3 and
rapid increase 1n depth of anesthesia for 2, grving a total of
27 which were due to an error m anesthetic management or
technte, or 53% of the total of 51 noncardiac cases
Of the noncardiac pattents who recovered, all were n
asystole when the heart was exposed All responded to min
mal resuscitative mampulation—2 or 3 massages Within
25 mnutes, the blood pressure was normal, the eyes re-
active and moving and the patient breathing Postopera-
tively, these patients awoke more slowly than the average
ut were normal within 5 6 hours after the cardiac arrest
The time of the arrest 1n this group was such that the oper
ation had to be completed tn 7 Each patient had to be given
more anesthesia for completion of the operation
Climical Use of Hypothermia Following Cardiac Arrest
When the mterval betw een cardiac arrest and restoration of ¢

N

quq\m-—-»—n\)mw
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circulation by massage eaceeds 3-4 minutes, central nery
ous system mjury presents survival Unconscrousness, ey
dence of progressne brain swelling and finally death are all
too famihiar Hypothermia reduces cerebral swelling m pa
tients having mtracramial operation and has been reported
to be beneficial after brain mjury Therefore, G Rame
Willlams, Jr, and Frank C Spencer' (Johns Hophins
Umv) used hypothermia n treating 4 patients with eu
dence of central nervous system damage after cardac arrest
that occurred outside the operating room Cardiac massage
was begun withmm 4 6 minutes All patrents were treated
promptly with hypothernua (30 34 C), which was mamn
tamned up to 72 hours Three recovered completely, and 1
showed a moderate residual defect affecting visual acuity,
which mmproved somewhat with time

Few conclusions can be drawn from this unchtro}IEd
clinical series, but 1t seems significant that at the authors’1n
stitution during the past 10 years, no more than 5 patients
excluding the present patients, have survived cardrac ar
rest outside the operating room area

As a result of clinical and experimental experience (hy
pothermua, mstituted after anosic mjury, imcreased sury nal
rate n dogs), the authors suggest that patients who show
evidence of central neryous system damage after cardiac r¢
suscitation should be promptly cooled to 32-34 C and maut
tamed at this temperature until there 1s evidence of retur?
of neurologic function The Thermo rite circulating mat
tress has proved satisfactory for this purpose Tracheotomy
should be performed at the outset and respirations supported
by a mechanical respirator 1f necessary Shivermng has not
been a problem Larly attention to blood volume, electrolyte
balance and renal function 1s essential

Patent Ductus Arterosus m Adult with Partial Reversal
of Flow 1s reported by Paul Winchell, James Redington and
Richard L. Varco? (Univ of Minnesota) 1n 2 womefl, aged
44 and 21 Both presented the common finding of progres
snely severe exertional dyspnea The older patient presented
the more typical physical finding of regional cy1nosts and
clubbing limited to the lower extremities Variations of this

—
(1) Ann Surg 148 452466 September 1938
(2) Ihis Chest 34 181192 \ugust 1958
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sign have been reported, since there may be retrograde flow
of pulmonary artcry blood mto the left subclavian artery or
even mto the root of the aorta causing cyanosis of the upper
portions of the body m general

This more atypical finding was noted 1n the younger pa-
tient at exploratory operation The older patient showed the
usual polycythemir, rnight ventricular hypertrophy on flu-
oroscopy and a right ventricular strain pattern on the LCG
with Inrge pulmonary artery segments A well caleified duc
tus arteriosus could also be seen 1nd demonstrated on  ray
hlms The younger pattent apparently had not been 1n a state
of reversal long enough to show polycythemia A Graham-
Steell ty pe regurgitint murmur was heard, although the pul-
monary systolic murmur was much more promment That
pulmonary hy pertension may be progressive and reversal of
flow occur relatively late in life, supporting the 1dea that hy-
pertension may be acquired rather than congenital, was
demonstrated by the younger patient

In the older patient, changes in response to breathing
10055 O: as determined by stuches of femoral oxygen satura
tions, suggested that pulmonary vascular resistance became
fixed as the disease progressed At operation, the ductus ar-
teriosus was estimated to have a diameter of 20 25 mm , was
thickened and contaned calcrum Thrombr were evident 1n
ll branches of the right pulmonary artery, with widespread
calcific deposits 1n the arterial wall The proposed anastomo
s1s of the left atrium to a branch of the pulmonary artery
could not be done because thromboses were present through-
out the smaller pulmonary arteries Tentative clamping
of the ductus artertosus was attempted to note the tolerance
of the heart for altered hemodynamics The cross-clamping
eventuated promptly i ventricular fibrillation In the young-
er patient, correction operation was not attempted at explor-
atory thoracotomy

Clinical and experimental observations demonstrated that
increased pulmonary blood flow results in pulmonary hyper
tension that may be followed by pulmonary arteriolar, me-
dial and ntimal thickeming and mcreasmng pulmonary vas-
cular resistance, espectally if the flow 1s of the pulsatile type

Cardiovascular Surgery in Children’s Hospital II Cya-
notic Lesions Review of 193 Operations 1s presented by
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Rachel Ash, Julian Johnson, C Everett Koop, Sidney
Friedman and Willlam Rashkind® (Philadelphia) The
mortality was 20% In 164 operations on cyanotic chuldren
with potentially operable lesions, there were 19 (116%)
deaths and 12 (7 9%) late deaths In 29 operations on cya
notic children with noperable lesions, mncluding complete
transposition of the great vessels, there were 20 deaths In
10 operations on cyanotic children with valvular pulmonary
stenosts and intact ventricular septum, there was 1 death
Enxcellent chinical results were obtamed in the survivors

A shunt procedure was used n all but 3 of the 126 patients
m whom a definitive operation was performed for tetralogy
of Fallot The operative mortality was 8% and late deaths
constituted 7% A good clinical result was obtained by 80%
Time alone will tell whether correction of this lesion under
direct viston will improve these results A shunt procedure
was performed on 11 children with tricuspid atres:a In 2
an atrial defect was also created There was 1 operattie
death and 4 late deaths The survivors show a greater d¢
gree of cyanosis than 1s usually seen m the child with tetral
ogv of Fallot

Only 4 of 17 mfants survived after various operations for
correction of transposttion of the aorta and pulmonary a3t
tery An atral septal defect was created m each of these
survnors It 1s difficult or impossible to correct total trans
posttion of the pulmonary vems fully without cardtopuimo
nary bypass, though considerable improvement was ob
tamed m 3 of 5 patients on whom a pulmonary vemt was
anastomosed to the left atrial appendage under hypotherms
Right lower lobectomy was performed on an extremely €
anotic girl with pulmonary arteriovenous fistula, resulting
m immediate disappearance of the cyanoss

Twelve cluldren had mcorrectly or mcompletely 18
nosed lestons for which no suitable operation was availabie
at time of surgery There were critically il cinldren ¢
ferred mn a desperate hope that an operable lesion mght be
found In this group were 3 nfants with pulmonary atresi
on whom a shunt operation was performed, but who at at
topsy, were found also to have had a common atrioy entric
ular canal Two had asplemia One mfant with truncus arte

€3) J Pediat 54 348362 March 1959
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riosus and 1 with total transposition of the pulmonary veins
were explored for possible patent ductus A cyanotic infant
with Ebstem’s deformity of the tricuspid valve was sus-
pected of having pulmonary stenosis, as was a girl, aged 15,
with reverse ductus and a pulmonary artery overriding a
ventricular septal defect

Late Results of Operations for Fallot’s Tetralogy were
studied by Maurice Campbell* (Guy’s Hosp, London) 1n
101 patients Follow-up was 6 10 years Some of the patients
who obtained good results 1fter anastomotic or direct opera-
tion for Fallot’s tetralogy lost all or part of their improve-
ment durmg subsequent years Often this was due to the
mevitable rishs of the condition, because all the patients
still have Tallot’s tetralogy, though the stenosis has been
somew hat relieved, directly or indirectly These causes, es-
pecinlly cercbral complications, were responsible for more
than one third of the deaths, the heart could not support the
ncreased pulmonary flow and the mcreased activity that it
allow ed 1n another one-third, but in the final one-third, the
cause was not directly related to the heart condition or the
operation In many patients who lost all their improvement
after anastomotic operations, however, this was due to clos-
mg of the anastomosis In others, and 1n most of those who
lost some of therr improvement after both tjpes of opera
tions, 1t was due to the tendency for the stenosis to become
more severe

Of those who obtained good results, 80% have mamntamed
them for an average of 7 years after anastomotic operations
and 89% for 5 vears after direct operations The long term
advantage of the direct operation 1s greater than appears
from these figures, because there were only half as many
deaths and half as many who lost all their improvement
with direct as with anastomotic operations It 1s esttmated
that perhaps one half of those who obtamned good results
may be reasonably well 20 years after operation

After anastomotic operations, increasing difficulty
hearmng the continuous murmur 1s a bad sign, if 1t cannot be
heard, the anastomosis has probably closed The ausculta-
tory signs after direct operations are not so helpful The re-
duction m the anoxema and resultant polycythemia and
—_

) Bnt VM J 211751184 Nov 15 1958
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high hemoglobin percentage that was found 3 or 4 years after
operation has been maintained in most patients for 6-10
years, but not in those who had lost their clinical improve-
ment. The heart increases in size within a few weeks after
a successful anastomotic or direct operation. On the average,
the cardiothoracic ratio increases by one-tenth (49-54%)
and remains at this level 8-10 years.

Results after direct operations suggest that when the ven-
tricular septal defect can be closed, it should not be difficult
to relieve the infundibular or valvular stenosis.

Late Hemodynamic Complications of Anastomotic Sur-
gery for Treatment of Tetralogy of Fallot, according to
Richard S. Ross, Helen B. Taussig and Melvin H. Evans®
(Johns Hopkins Univ.), are of two types: (1) cardiac en-

L

Fig_36 (left) —Chest x ray 5 years after operation

(Courtesy ﬁl:%gss?\,zk(rggl’ztt)’.;F I:Cv‘::“{::;; Exge;':‘;‘-’sea?gmmr‘ 1958}
largement and congestive failure similar to that seen 10 P"*"
tients with arteriovenous fistulas and (2) pulmonary h’:
pertension, aneurysmal dilatation of the pulmonary arter}d.
decreasing shunt, return of cyanosis, cardiac fmlm-e':m]
death. Both can be related to a shunt of greater than idea
size.

Of 17 patients, 8 had enlargement of the pulmonary “r:
tery. In 2, the hematocrit value rose and cyanosis returned;
both died. It seems Itkely that the other 6 also had pulmoﬂil)l')t
hypertension which reduced the volume of the shunt bt

(5) Cireulation 18 553 561, October, 1958
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that the critical level at which cyanosts and polycythemia
return had not been reachied Only 2 had signs of congestive
heart failure Another patient had cardiac enlargement and
awide arterinl pulse pressure but no signs of congestnv e fail-
ure In 8, progressive mcrease mn heart size was the only
mdication that the shunt was too large

No meamngful estimate of the incidence of these comph
cations can be made before completion of the survey of all
patients who were Ining 10 years after operation Figures
36 and 37 shows chest \-rays of a boy who died 1n the
12th postoperatine year

Lleven of the 17 had end-to end subclavian to pulmonary
anastomoses In 2, the imnominate artery was used, and
m 4, an aorta to pulmonary anastomosis was constructed
Thus, the larger anastomoses constitute more than a third
of the patients mn this group, representing a much hgher fre-
quency than in the entire operated population

Surgical Treatment for Tetralogy of Fallot by Open Intra
cardiac Repair 15 effective, according to John W Kurkhn,
T Henry Lllis, Jr, Dwight C McGoon, James W DuShane
and H J C Swan® (Mayo Climc and Found ), who since
April, 1955, used this method on 74 patients Twenty-one
(28%) died 1n the hospital, ncluding the first 5 The hospital
mortality rate among the 69 subsequent patients was 23%,
and among the last 25, 16% Good relief of pulmonary steno
s1s can be achieved wn about a third of the patients by radical
resection of the crista supraventricularis, alone or with val
votomy (Fig 38), and in about a third, only proper use of
polyvinyl (Ivalon) sponge for enlargement of the outflow
tract will suffice Even the difficult condition with a long,
narrow outflow tract, narrow pulmonary valve ring and
narrow pulmonary artery can be successfully treated by
proper Ivalon reconstruction Need for complete reconstruc-
tionis found in the other third of the patients

In 7 of 21 patients who died, failure to relieve adequately
the pulmonary stenosis was a significant factor One addi-
tional patient died, 6 weeks after returming home, of intrac
table right heart failure, which probably resulted from poor
relief of pulmonary stenosis In 3 of those who died, there
was mcomplete reparr of the ventricular septal defect, in 2

(6) J Thoracic Surg 36 2251 January 1939



188 GENERAL SURGERY

of whom death occurred with progressing hypotenston Of
4 patients who had anomalies of coronary arteries, 2 died be-
cause a large branch of the right coronary artery was di-
vided during entry into the right ventricle. In 2, the large
anomalous branch from the right coronary artery was pre-
served: 1 patient made an uneventful recovery; and 1 died,

Infundibular I ,J' -

chamber

/
Proposed,”|
tresection

oo

tar cham
Fig 38 —Open intracardiac repair of tetralogy of Fallot with infundibu m
her and wide pulmonary valve ring and artery Unopened heart (a) Furst step ‘anfc“
Ind: ~ am A€ smed aa ac cénla 0 - da ams = of hypertrophied crista suprave

S

18
ver . stenons ()" Pulmonary valvotomy
St al defect then 1s reparred by d::;lcs!
2ot P T careful exammation now 4
o ' and pulmonary valve ring and anterty

rtesy
e entriculotomy 15 closed (d) (Cout
gf 36 22 51, January, 1959)

presumably of other causes In 4 of the 21 who died, complete

atrioventricular dissociation in the postoperative period was
significant.

In early operations, blood volume was probably not
tained as constant as mn recent operations. However,
for left atrial pressure after repair do not supporta bel‘xef thnt'
left ventricular failure was present, as was ong"“‘“fi
thought Since the first 5 patients died, only 1 other has die
of frank pulmonary edema.

Of the 53 survivors of the postoperative period, 4 died after

main-
values



THE HEART 189

leaving the hospital Lleven were operated on recently, the
other 38 are enmjoy g full activity and are completely with-
out symptoms Of the 49 survivors, 5 have only fair relief
from pulmonary stenosis, but are asymptomatic, 1 operated
on recently has had poor relief from pulmonary stenosis, and
6 have proved or suspected small left-to-right shunt at the
ventricular level, which to date has caused no symptoms

No patient with tetralogy of Fallot 1s considered too 1ll
for operation 1nd previous operation 1s not considered a
contramdication Accurate and complete mtracardiac repair
15 time-consuming, 30-40 minutes of induced cardiac asys-
tole and a total perfusion time of 40-70 minutes are usually
required Accurate visualization and repair of the ventricu-
lar septal defect arc accomplished 1n a fashion stmular to that
for 1solated ventricular septal defect Associated lesions,
such as atrial septal defect or patent ductus arteriosus, must
be 1dentified and reparred

Results of Open Heart Surgery with Electtve Cardiac Ar-
rest by Potassium Citrate in Patients with Congemtal and
Acquired Heart Disease are reported by F Mason Sones, Jr 7
(Cleveland Clinic) In elective cardiac arrest, the heart 1s 1s0-
lated from the systemic circulation by occluding the vena
cavae and clamping the ascending aorta, after establishing
the usual cannulations for mamtenance of the circulation
with a pump oxygenator The potassium solution—a mrx-
ture of 25% potasstum citrate solution, diluted 1 10 with
blood—is injected into the root of the aorta prostmal to the
clamp, so that 1t rapidly perfuses the coronary circulation

Complete asystole, with a soft, flaccid heart, occurs as soon
as total perfusion of the coronary artery bed has been ac-
complished The heart remains m as)stole until the aortic
clamp 1s removed, permitting the potassium solution to be
washed out of the coronary circulation by arterialized blood
from the pump oxygenator Adequate perfusion of the co
ronary arteries with arterialized blood, under essentially
normothermic conditions, results in prompt return of normal
heart rhythm This techmc provides adequate surgical ex
posure for as long as 60 minutes in a quiet, reasonably dry
field, inside any of the heart chambers

The technic was used in 80 open cardiotomies Patients

() Dis Chest 34 299 316 September 1958
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were aged 2 months to 58 years Body weight varied between
7 and 190 1b There were 35 deaths In no instance was death
or surgical failure attributable to the use of cardiac arrest
Although the basic nature of the defect has an mmportant
bearmg on surgical mortality, this does not reflect other 1m
portant factors, such as age, body mass, myocardial re
serve anoxia, pulmonary vascular disease and degeneratne
changes 1n the systemic circulation, wihich often proved to
be crucial in achieving success or failure within each group
The largest number of patients (62 5%) had nterventricular
septal defects or tetralogy of Fallot, 9 had acquired lesions
mcluding 1 with an interventricular septal defect due to sep
tal myocardial imfarction The other lesions were congenital
m origin

The high mortality rate 1s a reflection of a combination of
the following factors errors in diagnosis and judgment m
selection of patients failures in immediate postoperative
care, particularly with regard to atraumatic maintenance of
adequate ventilatory function m mnfants and small children,
surgical errors preventable in view of previous expersence
surgcal errors mevitable at present because of lack of pre
cise enough understanding of extremely complex and mfi
nitely varied intracardiac pathologic anatomy, and 1ncom
plete solution of the problems involved m total artificial
perfusion

The postoperative status of surviving patients was evalu
ated on the basis of chinical findings and by heart catheter
1zation and cinecardioangiography 6 14 months after oper
ation Anatommic correction with restoration of normal func
tion may be anticipated 1n patients with atrial or ventricular
septal defects provided complete absence of the septurm 13
not encountered Severe pulmonary hypertension 18 not a
contramdication to closure of septal defects if there 152 large
left to nght shunt with increased pulmonary flow In pa-
tients with tetralogy of Failot, nadequate closure of the ven
tricular septal defect was found 1n most mstances when a
prosthesis was not incorporated into the defect These p?
tients showed clear cut evidence of functional mprove
ment, with increased pulmonary blood flow and relief from
arterial hypoxemia, but anatomic correction and restorationt
of normal cardiovascular dynamics was usually not obtamed
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Use of potassium citrate m the production of elective car-
diac arrest for open heart surgery 1s a routinely applicable
procedure, which 1s completely reversible It mereases sur-
gical cfficiency without additional hazard to the patient

» [An wcreising number of reports are appearing suggesting that po-
tassiim citrate m1y be toxic to the myocardium Our own results have
improved simce cardioplegics were discontinued n open heart surgery
Mjyocardial contractions and function after operation in our patients have
appeared to be better when cardiac standstill 15 not induced —Ed }

Forty-Four Operations on Open Heart under Extracor-
poreal Circulation were reviewed by Ch Dubost, Ph Blon
deu, Cl Lenfant, M Weiss, ] Passelecq, ] Guery, A Piwn
11 and L Sprovier® (Pans) The first 18 were performed
with the Lillehei-DeWall apparatus and the others with the
Melrose oxy genator with rotary disks Either bilateral thora
cotomy, with transverse sternotomy, or umlateral thora
cotomy on the right, w hich could be extended toward the left
and had the advantage of causing less respiratory difficulty
was used At first, cannulas were used 1n the left subclavian
but now, even in children, the femoral artery is used Venous
catheters are mserted across the right auricle into the venae
cavae In 8 instances, immtentional cardiac arrest was used
with extracorporeal circulation This was obtained by clamp
g the ascending aorta and mjecting potassium citrate into
the coronary bed Return of heart beat was accomplished by
unclamping the aorta, thus permitting the perfusion to re-
move the potassium solution

Mortalhty for the sertes was 29 5% (13 patients) Some
deaths were due to technical errors, which dimimshed con-
siderably with experience, and some were due to the inter-
vention itself and to physiopathologic cardiorespiratory
changes In 19 operations for mterauricular communications,
some of which required plastic procedures with Ivalon, 4
for valvular pulmonary stenoses, 1 for aneurysm of Val
salva’s simus and 1 evploratory \entriculotomy, no deaths
occurred Death resulted 1n 2 of 4 patients with atrioventricu-
lar canal, 4 of 7 with intersentricular communications, 1
with a smgle ventricle with mnversion of vessels, all of 4
with mfundibular pulmonary stenoses, 1 of 2 with tetralogy
of Fallot and 1 with mutral msufficiency

The authors believe that the problem of cardiac dramage
(8) Semame hop Pans 34 1759 1770 June 18 1958
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11 had valvular stenosis, 7 subaortic and 2 combmed valiy
lar and subaortic stenoses Ages varied between 4 weeks and
18 years and 4 patients under age 2 months were operated on
as emergencies None with congenital stenosrs died Several
patients had mild to moderate aortic regurgitation after op
eration, but, for the most part, functional results were good

Most patients operated on for acquired aortic valvular ste
nosis had severe cardiac disability, cardiac strain and frank
congestive failure This accounted for a mortality of 27% of
22 patients after operation

Disposable Filming Pump Oxygenator Experimental and
Clintcal Use mn 70 Pattents 1s reported by John J Osborn
Trank Gerbode Herbert Perhins Mark Braimbridge Derus
Melrose and Paul Kahn ! In the requirements for a practical
blood oxygenator, cleanliness and disposability rank high
Successful perfusion demands that all surfaces that the blood
touches be pyrogen free and scrupulously clean

ArParATUS —Oxygenation 1s accomplished by a blood film spread
on the mside of a series of partly mnflated polyvinyl bags The spe
cially prepared polyvinyl sheeting 1s cxtremely hydrophobic and es
sentially free from soluble plasticizer The bags are mserted into a
Lucite retamming frame then nflated agamst the frame with o(ygﬂ}
contitming 6% carbon dioxide Blood 1s introduced into the top 0
each brg through a silicone treated gliss mntfold ending mn 2
shiped distributing tube for each bag The distributing 3 tubt:bs1 051
allate or rock back and forth mside the bags and spread the 00(5
mto an even film on the nside of the bag at the top The dPP‘famsm’r
shown 1n Figure 40 The bottom of each bag acts as 1 blood rese:\m
and drans nto a common collecting mamfold Blood 15 coni .
ously withdrawn from the collecting mamfold and pumped }l{mﬁlm
the distributing tubes 1t the top of each bag to mamtain the
There 1s no bubbling or formng bes

The pumps are the Gibbon type consisting of several parallel 1:““
pressed by a revolving pair of rollers Collection of blood iron;‘\ou Y
cnae s been through soft plastic catheters introduced ¢ re ti
purse string_sutures n the right atrium These catheters co‘m e
gether to 1 Y connector 1nd drun by gravity to one end of td\ethexr
lecting marifold of the pump oxygenator The lung bags n e
mput and output tubes are held 1 a Lucite retammng fdrame o
weight (hence the volume) of the blood i the lung an r.»:semte
system controls output of the arterial pump Each pump 1s ope
at a speed thit can be manually varied by the operator 4 nto

Artertal pressure 1s monttored by polyethylene tubing msel;t:l? by
the internal mammary artery Venous pressure 1S momtior | ke
palyvinyl catheter mserted through the long saphenous vem

(1) J Thorace Surg 37 472481 April 1959
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filters for practical use in a blood pump-oxygenator system.

The oxygenator consists of two draw-formed half shells
of methyl methacrylate that fit together to form a cylinder,
with proper fittings in each end to receive and discharge the
blood and gas (Fig. 41). A deep well on the discharge end of
the oxygenator insures that bubbles will not be mtroduced
into the stream of oxygenated blood. The disks are injection
molded from methyl methacrylate. The bubble trap and co-

4

Fig 41—, disposable plastic oxygenator, B, Mark De Bakey pump, C, arterul
ling wath bubble trap and filter Th T Lwier,
and warm air_ports are clearly visible (Courtesy of Esmend, W G, and Lowle)s

A.: Am Surgeen 24 683 688, October, 1958 )

ronary return units consist of two half shells of met?l)’}
methacrylate cemented together, with a screen separating
the two halves. o
A unit can be removed from a box and mounted ‘quxckl)
in the pump-oxygenator. The 13-in. unit is primed with 3 pt
blood and time is allowed to oxygenate the blood and to
clear all bubbles from the line by slowly recirculating. The
pump 1s then stopped and the coiled line connecting the bub-
ble trap and the oxygenator cylinder is passed to the oper-
ating table where it 1s cut and connected to the venous oug‘
flow and arterial mflow lines. After the usual cardiops:
monary bypass procedure, the umt can be quickly remove
from the machine and discarded. .
Trials in open heart surgery in the dog laboratory indi-
cate that the expendable disk oxygenator is as effective a3 the
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Kay-Cross onygenator and gives completely ovygenated
bubble free arterialized blood
In using a dish-type onygenator, the operator must always
be aware that the level of the blood 1n the oxygenator deter-
munes the surface area of the blood exposed to oxygen, and
as the level 1n the ovygenator drops, less and less area 1s ex-
posed If the oxygenator barely meets the need for a gnen
blood flow when fully primed, every effort must be made to
maintain this level during a run by adding heparimzed
blood from the reservoir bottles To allow a safety factor for
changes 1n blood level, 1t would be most wise to choose a umit
among the four sizes being produced that has at least 50%
excess oxygenation capacity when fully primed
Comparison of Relative Merits of Occlusive and Nonoc-
clusive Pumps for Open Heart Surgery. Together with De-
scription of Simple Flowmetering Method for Clinical Use 1s
presented by Paul C Hodges, Jr, Richard Cardozo, Andre
Thesv enet and C Walton Lilleher® (Univ of Minnesota) Se-
lection of a pump to replace cardiac function temporanly
during total cardiopulmonary bypass 1s an important con
sideration, better based on objective evidence than on per-
sonal caprice At present, legitimate differences of opinion
concermng optimal pumping systems exist among different
groups engaged i such work
The authors have had extensiv e laboratory and clinical ex-
perience with two types of pumps a multiple cam actuated
finger pump manufactured by the Sigmamotor Company
and a roller pump made by the Mark Company Some ap-
parent differences 1n performance were nated Controlled ex-
periments were aimed at (1) comparison of performance
characteristics agamnst hnown resistance and (2) evaluation
of trauma to the arculated blood
No significant differences 1n outputs were found between
roller and Sigmamotor pumps, on the basts of presence or
absence of total occlusion, so long as the line pressures de-
veloped were comparable Since flow 1s a function of the
pressure drop across the circut, 1t 1s feasible to measure flow
accurately during chinical perfusions by a flowmeter A cal-
1bration curve may be constructed for any type of pump, oc-
clusive or nonocclusive, with a series of the commonly used
3) J Thoracic Surg 36 470-478 Qctober 1958
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arterial cannula sizes such that for a particular pressure drop
i the arterial line the flow 1s known During clinical per
fusions the calibration curve for the cannula size used 1s se
lected, the mean aortic pressure 1s subtracted from the pres
sure developed 1n the Iine, and the flow determmed at any
time during the perfusion Since continttous recording of the
arterial pressure 1s recommended as a routme procedure n
clhinical perfusions, the only other measurement needed to
determme flow 1s obtamed with a line-pressure monitor

Hemolysis 15 a direct function of stroke volume, rather
than of pump design or presence or absence of total occl
ston, mn the pumps studied No significant change mn fibrino
gen level was noted durmg recirculation of blood

The ability of totally occlusive pumps to mamtam stable
flow, despite considerable variation 1n systemic resistance,
mdicated their advantage over partially occlusive pumps 1
chinical perfusions

Use of Totally Occlusive Pump as Flowmeter with Ob
servations on Hemolysts Caused by Occlusive and Nonocelu
sive Pumps and other Pump Oxygenator Components was
evaluated by James S McCaughan, Jr, Harrison McMichael
John C Schuder and Charles K Kirby! (Umv of Penns!
vanta) Use of a totally occlusive roller pump produced flow
rates which were independent of the resistance, from 10 to
more than 600 mm Hg, and was shown to serve a5 2
simple and reliable flow meter The rate of free plasma hemo
globin formation did not exceed safe lumits, beng 43 mg/
100 ml when 3,380 cc blood was circulated at a flow rate of
3,000 cc /minute It was necessary to use rubber rather than
plastic tubing m the pump, because plastic tubing split when
used under conditions of total occlusion A totally occlusné
De Bakey pump caused sigmificantly less hemoly sis than a
totally occlusive Sigmamotor pump

Most hemolysis 1n the extracorporeal circuit was caused by
the pump, and the contribution of the screens connectors,
filter and other components was negligible Howes er, m the
suction apparatus, bubbling phenomena were the majof
cause ot hemolysis when not controlled The rate of hemoly
s1s of heparmized blood was essentially the same as thit of
blood collected m A CD solution
TT(®) Surgery 44 210719 July 1958
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Tt 1s believed that an occlusi e pump 15 necessary if the de-
termmnation of the flow rate 1s dependent on preperfusion
calibration Moreoyer, use of an occlusive pump most sim-
ply and reliably msures an accurate flow rate mdependent
of resistince Patients may be subjected to perfusion rates
far lower than assumed if these prmnciples are not under-
stood and apphed, and nadequate perfusion rates may be
lethal

Experimental and Chnical Comparison of Bubble Disper-
sion and Stationary Screen Pump Oxygenators was made
by James V Maloney, Jr, Willlam P Longmure, Jr,KarlJ
Schmutzer, Samuel A Marable, Chhehart Raschke, Yutaha
Watanabe, Ervin L Lobprers and James E  Arzouman®
(Unn of Cahforma, Los Angeles) Three types of pump
o\ygenators were used the bubble dispersion oxygenator
described by DeWall and his associates, with modifications
(Fig 42, 4), a modified stationary screen ovygenator of the
Gibbon type (B), and a combimation of this stationary
screen oxjgenator and commercially available roller pumps
of the De Bakey type (C)

Metabolic acidosis does not occur 1n patients with the
screen oxygenator at flow rites over 70 ml/Lhg body
weightyminute Increase in plasma hemoglobin values and
decrense 1 platelet count were about the same with both
ovygenators Experimental survival rate with the screen
oy genator 15 higher than with the bubble oxygenator, and
this difference becomes more pronounced at higher flow rates
Air embolism was demonstrated with use of the bubble oxy-
genator by (1) direct observation of a capillary tube placed
parallel with the artenial line, (2) an anaerobic sampling
technte, (3) a plenum chamber and (4) negative pressure
tissue fixation techmc

A perfusion syndrome associated with cardinc bypass,
characterized by areflexia, hypotension, confusion and rest-
lessness was demonstrated expenmentally and clinically to
be due to microscopic air embolism The occastonal occur
rence of the perfusion syndrome was due to air embolism
ongmating from a coronary aspirator system or from air
trapped 1n the apex of the left ventricle Chinical use of car-
dioplegra ncreased the likelthood of air embolism from the

() Surg Gynec. & Obst 107 577 587 “ovember 1958
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total anomalous pulmonary venous dramage and other com-
plex defects, was 49%

Most deaths occurred early in the authors’ experzence but
cannot be attributed solely to the bubble oxygenator which
was used exclusnely mn the first 14 patients Most patients
had severe pulmonary hy pertension, severe cardiomegaly or
mtractable heart failure, 15% fell wto the 48 mortality
group (aged under 2, pulmonary artery pressure over 70%
of aortic pressure) Llimmation of air embohsm and selec-
tion of better risk patients resulted i operatn e mortality of
30%, mcluding patients with complex cardiac defects, such
as tetralogy of Fallot

Three Safety Devices for Heart-Lung Machine. The most
mmportant single cause of pulmonary damage arsing from
use of a heart lung machmne 15 overfilling of the pulmonary
vascular bed To avoid this, Frederich Olmsted, Willem J
Kolff and Donald B Effler® deeloped the following meth-
ods and devices (1) precise automatic control of blood vol-
ume 1 the oxygenator to prevent forward overloading of
the lungs by changes i volume, (2) an open reservoir mn
the venous line, adjustable in siphon height, to preclude pos-
sibility of drawing the walls of the venae cavae into the
opemngs of the cannulas, thereby occludmg them, (3) a can-
nula in the left atrium to momtor left atrial pressure and to
permit release of blood from the left atrium and thus avert
build up of pressure and retrograde overfilling of the pul-
monary vascular bed

The device for automatic control of the blood volume of
the Kay and Cross ovygenator consists of electrodes with a
sensing voltage of 15 volts with no more than 15 millionths
of an ampere current Volume changes of less than 125 ml
regulate the pumps This device was used during 30 cardiot-
omies with total heart-lung bypass After mitial adjust-
ments were made 1t worhed smoothly Its efficiency was
proved when, duning a partial bypass, the artenal outflon
line became bloched, with no changes m the blood volume of
the patient Before each run the controls are cheched by
raising and lowering the blood level in the oxy genator from
a buret With a 9 1n ovygenator, a change of 75 ml {1 mm
m height) blood will operate all control hights, with a 20 1n

(6) Cleveland Cln Quart 25 169176 July 198
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o\ygenator, 125 ml will do so The automatic control can
be switched to manual control mstantly In case of power
failure, hand cranks can be snapped into the pump rotors
within 10 seconds

‘With the open venous reservorr, the vascular wall occlu
sion phenomenon of the venous cannulas did not occur
With the left atrial cannula, increased pressure 1n the left
atrium was avoided, but the possibility of ts occurrence
during perfusions was proved by temporary (15 seconds)
clamping of the outlet tube from the atrium to the venous
reservoir

Surface Tension Reducing Substances in Management of
Coronary Ar Embolism B Eiseman, B ] Batter and
K Prachuabmoh™ (Unn of Colorado) investigated the hy
draulic forces pertaiming to coronar) air embolus By mtro
ducing surface tenston depressant substances mto the left
ventricle of dogs simultaneoushh with mnjection of an other
wise 100% lethal dose of air, mortality has been decreased
about 50%

Surface tension low ering agents diminish the lethal effect
of intracardiac arr when the two are injected simultaneousy
Theoretically, this could be due to the dimimshed reststance
to slug flow resulting from depression of the surface tension
of the liqud or to some factor reducing the amount of arr
that actually enters the coronary crculation The latter
could result from reduction 1n the amount of mntrayentricul?r
foam \Whatever the mechamism, the effectyeness of the
agent appears to be relative to 1ts surface tension depressant
actinaty Tween® 80, which dimimshes the surface tensiot
of blood but 6% 15 less effectiv e than Dow Corming Antifoam
A, which reduces blood surface tension 41% The latter 15
the most effectn e and least hemoly tic substance, despite 1t3
particulate nature Lven though 075 mg Dow Corming Antt
foam B was mjected 1nto the left ventricle of 4 dogs w 1th no
visible short or long term neurologic effects an equally ef
fective, but nonparticulate and nontoxic surface active sub
stance would be preferable Because surface actne agents
assert their effect m mmute concentrations a much smallef
dose would probably be effective

In bubble oxygenators  which antifoam agents are used

() Ann Surg 149 374 380 “March 1959
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there 15 hittle doubt that small amounts of the debubbling
agents are swept nto the patient from the defoaming cham-
ber Though there may be toic effects from this material,
these experiments suggest that such surface active agents
also will mimimize the toxicity of air embols

Of sumlar sigmficance 1s the bearing of the authors’ ex-
periments may have on the relative merits of perfusion
pumps producing contmuous rather than intermittent flow
On theoretic grounds at least, continuous flow av o1ds 1m
pedance to flurd flow by atr slugs hung up at points of con-
striction The high coronary perfusion pressure mamntamed
while a patient 15 on the pump probably mmimizes such ef-
fects of trapped air bubbles by overcoming resistance to
flow and forcing the bubbles through the vascular network
‘When perfusion 1s stopped, however, conditions for serious
mterference with flow may exist if air bubbles remam mo-
tionless within the blood vessels Ordinarily the first few
beats of the heart after perfusion 1s ended are not forceful
and may be mnsufficient to overcome the mnertia and resistance
to flow within the smaller +essels

Acidosis and Lacticacidemua 1in Extracorporeal Circula-
tron* Significance of Perfusion Flow Rate and Relation to
Preperfusion Respiratory Alkalosis were mvestigated by
Martin S Tatwin, Frederick G Pamico, Carlos Rubim,
Dwight E Harken and Francis D Moore® (Harvard Med
School) The mcreased blood hydrogen 1on concentration
that occurs during low-flow pump oxygenator operation 1s
the result of tissue hypoxia The plasma pH 1s proportional
to the extracorporeal blood flow rate Plasma pH and plasma
bicarbonate concentration are inversely proportional to the
blood lactate concentration 1f differences due to ventilatory
changes are elimmated Blood lactate concentration at the
beginning and end of perfusion 1s myersely proportional to
the per cent venous oxygen saturation Preoperative blood
lactate concentration may be raised above normal by hy per-
ventilition during anesthesia This 1 turn will contribute
to increase i postoperatn e lactate concentration and hence
lower the plasma bicarbonate and the pH

Chineally sigmificant electroly te shifts m the extracellular
flud 1n response to low flow pump oxygenator operation

{8) Ann Surg 149 188199 February 1959
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are (1) an increase 1n serum lactate concentration, aud (2)
a decrease imn serum concentrations of potassium, calcium
magnesiurn, bicarbonate and undetermined amonic buffers
chiefly protems, phosphates and sulfates The biochemical
changes of respiratory alkalosis strikingly resemble the
changes seen during low flow pump osygenator operation

Preoperati ely, care should be taken to msure the presence
m each patient of adequate alkali resersve, particulnrly those
treated with ammoniunt chloride and organse mercursal &
uretics Since a marked depression in serum concentration
of potassium occurs during perfuston, measurements should
be carried out to 1nsure adequate levels of this electrolyte
Thus, development of cardiac arrhythmias may be prevented

Serum Electrolyte Observations Following Extracorpo
real Circulation were made by Dantel M Baer, John J Os
born, Herbert A Perkins, Demus G Melrose Alan Norman
and Frank Gerbode? (Stanford Umv ) Only munor changes
occur m serum electrolytes after open heart surgery using
an extracorporeal circulation Although there 1s a shight ac
dosts and lowering of the carbon dioxide content 1t 1s only
rarely necessary to correct these Because of the poor corre
lation of carbon dioxide content and blood pH, measure
ment of the former 1s not helpful 1 diagnosis of acidosis
after surgery

Serum chloride, sodium and potassium show shight drops
i serum concentration n the immediate postoperative pe
riod This probably results from dilution of blood electro
Iytes by travenous flurds and water retention The de
crease in the mean serum potassium suggests that potassium
1s not released in any large quantity by hemolysis of red cells
or by tissue damage

There 1s some postperfusion mcrease m blood lactic aad
After extracorporeal circulation, radiochromium studies
have shown that as much as 88% of the patient’s blood volume
has come from donor blood and that, in effect an exchange
transfuston has taken place Since the lactic acid content of
the donor s blood may be 30 409 higher than that of the p1
tient’s blood, 1t 1s not surprising that there 1s a rise 1 lactate
durmg perfusion However there may be other reasons fora
rise m the blood lactic acid

(9) Am Heart J 56 652657 November 1958
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Clotting Deviations 1 Man dunng Cardiac Bypass: Fi-
brinolysis and Circulating Anticoagulant. Open heart sur-
gery performed durmg hypothermia 1s sometimes accom-
panted by the fatal comphcations of hemorrhage and post-
operative thrombosts The clotting process of human blood
1s not impaired during procedures performed on the heart
under hypothermia However, the clotting mechamsm was
as complete at 28 as 1t was at 37 C and there was a tendency
for hypercoagulabihity to develop, particularly following the
rewarming phase Prolonged prothrombin time often became
more prolonged under hypothermia Occasionally, a rare
episode of severe hemorrhage has been encountered An
occasional episode of chnical hemorrhage has also been
noted after a cardiopulmonary bypass procedure

Kurt N von Kaulla and Henry Swan! (Unn of Colo-
rado) mestigated the over-all influence of extracorporeal
crculation on the mechamsm of clotting and fibrinolysis
Marked increase of fibrinolytic actrvity and appearance of a
arculating anticoagulant can considerably deviate the clot
ting mechamsm during open heart surgery with the pump
o\ygenator This anticoagulant 1s not a reactivation of the
admimstered heparin but a new anticoagulant produced by
the body Fibrinolytic activity 1s enhanced by poor perfusion
anda low pH of the blood Neither fibrinolysis nor circulating
anticoagulant itself necessarily produces hemorrhage, but
the combination 1s dangerous

Hematologic Problems Associated with Use of Extracor-
poreal Circulation for Cardiovascular Surgery are considered
by Ivan W Brown, Jr, and Wirt W Smuth? (Duke Uni )
Postperfusion bleeding tendency 1s occurring less frequently
as more experience 1s gamed and less traumatic heart-lung
mchines are developed, but 1t 1s still a major factor hmiting
the duration of safe cardiopulmonary bypass Though mul
tiple factors may be imvolved, available evidence implicates
actnation of systemic coagulation through liberation of
thromboplastic substances 1n the extracorporeal heart-lung
circurt

Blood platelets are consistently decreased during and
after most extracorporeal perfusions Though usually tem-

{1) J Thoracic Surg 36 519 530 October 1958
(?) Ann Int Med 49 10351048 Nosember 1958
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porary, thrombocytopenta may persist 2-4 days Unless per
fusion 1s unduly prolonged, the platelet level rarely drops
to hemorrhagic levels White blood cell counts are also tem
porarily depressed Mechanical destruction of red blood cells
during perfusion, though occurring to some degree with all
types of heart lung machines, 1s no Jonger a serious problem
with the most modern pumps and oxygenators Ordinanly,
those red cells which survive the perfusion period mtact ex
hibit normal 1n vivo survival for at least 2-3 weeks, some
times longer Certamn susceptible recipients of donor blood
which has been evposed to an artifictal heart-lung circuit
may destroy this blood, presumably through antibody for
mation to certamn lesser antigenic blood group factors, after
varying periads of imtial normal red cell survival have been
allowed Whether this indicates that exposure of blood to an
extracorporeal circuit enhances the antigenicity of certam
blood group factors or whether this phenomenon occurs with
equal frequency among recipients of large transfusions of
unexposed blood 1s yet to be determined

It 1s important to mamntain low blood dilution, near-nor
mal pH and normal electrolyte pattern, particularly of 10
nized calcium, of the donor blood These special blood re
quirements for extracorporeal circulation present difficult
problems for blood banks A possible solution to some 1 SUg
gested through use of a new anticoagulant-preservatne
mixture now under study

This solution, called Ed-glu gate Magnesium contams sO
dium EDTA, sodium gluconate, glucose and magnesium
chloride Sodwm EDTA replaces the usual sodmm aitrate
as the mitral anticoagulant The small amount of sodium gl
conate added to the glucose enhances preservation of red
cells should the blood not be used for extracorporeal cireula
tion but mstead be stored longer for routine use The small
amount of magnestum chloride 1s added to mhibit mactn2
tion of factor V by EDTA Blood for extracorporeal arct
lation may be stored in this mxture for 3-5 days before oper
ation with excellent platelet preservation
™ [Hematologic complications of open heart surgery occur rarely 1f dur2

20
tion of artificial perfusion 1s kept to a mummum The principal problem

tor
which remamns 1n our open heart program 1s blood procurement1 :lgéus“ns
age Experimental studies done by Abbott 1n cur laboratones with ot

T'd glu gate have not been encouraging n regard to prolonged Storag
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blood for priming the pump oxygenator Thus, we st1ll use heparin glucose
as the anticoagulant preservative and use the blood within 24 hours of
procurement —Ed |

Observed Central Nervous System Responses during Ex-
pertmental Employment of Various Pump Oxygenators
Guy Owens, Jesse T Adams, Royce E Dawson, Edward M
Lance, John L Sawyers and H William Scott, Jr 3 (Vander-
bilt Unnv ) did EEG studies durmg cardiopulmonary bypass
1n 150 dogs and 23 patients, using microbubble, macrobubble
and filming ovygenators The ELG proved to be a rehable,
sensitive mdicator of the adequacy of cerebral perfusion by
ovygenated blood durmg by pass procedures with pump oxy
genators Obsery1tions during use of micro and macrobubble
ovygenators consistently showed undesirable alterations m
the LEG that apparently reflect suboptimal cerebral perfu
sion In contrast, recordings during use of the filming oy
genator with hugher flown rates showed little or no deviation
from the base hne patterns of the anesthetized subject

Prolonged 1soelectric EEG tracings during and/or after
by pass procedures are accompanied by poor chances for sur
wrnnal No convulsive phenomena were observed during by
pass with any oxygenating device used 1n this study During
bypass LLG activity that can fluctuate freely with changes
n anesthetic concentrations 1s most desirable This was best
accomplished by mamtenance of flow rates sufficient to al
low artenal pressure to remain stable 2t 90-120 mm Hg Low
flows, however well tolerated for short periods, apparently
reduce tissue reserves and thereby imcrease the hazards of
only momentary additional arrculatory insults The EEG
evidence of impaired cerebral function with the filming ovy-
genator has occurred only during the resumption of cardiac
arculatory efforts immediately after conclusion of the by
pass procedure It 1s possible and important to correct EEG
abnormalities promptly at this pomt by restoring adequate
arculation by return to the pump oxygenator or other means
of support In this connection, the EEG becomes a valuable
aid 1n “titrating” the phy siologic tolerance to transitory pe
riods of hypotension during resumption of cardiac circula-
tory efforts

The ELG obviously cannot pinpoint intrinsic deficien
cies 1 an ovygenating and/or circulating umit Though ap

() Surgery 44 240254 July 1958
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parently accurately reflecting the adequacy of cerebral perfy
ston duning bypass, 1t provides no defimte assurance of the
adequacy of perfusion of other vital organs Large quantt
ties of air injected into the carotid artery of dogs produced
mimmal EEG changes, but death without recovery of con
sciousness commonly resulted It would therefore be difficult
to interpret the LG changes encountered when the micro
and macrobubble oxy genating devices were used, as evidence
of cerebral air embolism Experimental evidence by Malo
ney and his associates, however, indicates that air embolism
1s produced when the macrobubble device has been used

Cerebral Blood Flow, Metabolism and Bramn Volume n
Extracorporeal Circulation was mnvestigated by M Martin
Halley, Keith Reemtsma and Oscar Creech, Jr* (Tulane
Unn ) Among the complications of extracorporeal circula
tion are neurologic disturbances, varymng n seventy from
transient disorientation to progressne lethargy, coma and
death Factors which have been mentioned 1 the etiology
of this syndrome 1nclude hvpowa, caval obstruction {rom
malfunctioning catheters and cerebral embolism of bubbles
fibrin and sithcone Lack of know ledge of cerebral metabolism
during cardiopulmonary bypass has made nterpretationt of
such sequelae difficult

The authors found that cerebral blood flow during etra
corporeal circulation was directly proportional to the mean
systermic blood pressure and, at times, varied widely vwath
perfusion rate At low rates of cerebral blood flow, 2 linear
flow Inmited decrease 1n cerebral oxygen consumption was
observed However, decreased cerebral oxygen consump
tion independent of blood flow, was also found This phe
nomenon resulting from a narrowed arterioyenous o’y gen
difference due to 1ncreased +enous oxy gen content was most
marked at lugh flow rates Where 1t occurred at lower flow
rates the effect was somewhat obscured by lower venous
oxygen content, resulting from increased extraction at the
lower rates of cerebral blood flow Explanation of this phe
nomenon must center around three possibilities altered tis
sue metabolism 1mpaired diffusion of oxy gen to tissue Or utt
even regional distribution of cerebral flow

Changes 1n arterior enous oxy gen differences and 1 ox3 gefl

(8} ] Thoraeie Surg 36 506 518 October 1958
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consumption during hypothermia show a comparable pat-
tern Although temperature of the ammals 1s contiually
momtored 1n the rectus muscle and although the nonflow-
limuted decrease in cerebral oxygen consumption occurs n
preparations with stable, rising or falling temperatures, the
greater susceptibihty of the brain to temperature changes
raises the possibility of disproportionate cooling of this or-
gan during extracorporeal circulation

One other factor to be considered 1s the abnormally high
Po., which raises the question of oxygen intosication as a
factor m decreased cerebral ovygen consumption, although
this remains questionably sigmificant

Lactic acid, pyvruvic acid and lactate pyruvate ratios show
no significant change from control values during extracor-
poreal circulation

Supenor vena caval and cerebrospinal fluid pressures vary
together Marhked elevations of superior caval pressure, at
times with apparently adequate perfusion rates and blood
pressure were noted 1n 4 experiments About half the dogs
Lilled shortly after entracorporeal circulation showed in
creased brain volume, mcluding 4 with inadequate superior
caval outflow Increased brain volume may represent a non
specific response 1in many nstances, suce 1t also occurred
after procedures not mvelving extracorporeal circulation
dogs showing no evidence of central neryous system damage

Experimental and Clinical Studies of Controlled Hypo-
thermmia Rapidly Produced and Corrected by Blood Heat Ex-
changer during Extracorporeal Circulation In open heart
surgery extracorporeal circulation has been combined nath
hypothermia The standard methods for the latter have sev
eral disadvantages, such as the time required for cooling
and rewarming lengthening of anesthesta time, poor control
and downward dnft of temperature Therefore, I an W
Brown, Jr Wirt W Smuth, W Glenn Young Jr,and W C
Sealy® (Duke Univ) developed the following techmic

ProcEDURE —A heat exchanger assembly consisting of an auto
matic thermostatic water minng valve heat exchange umit and bub-
ble trap filter umt—all mounted on a pole type floor stand—is used
The automatic thermostatic water mrxing valve blends hot and cold
t1p water carried to 1t by ordinary garden hoses The water entering
the heat exchange umt 1s automatically and precisely thermoregu

(5) J Thoracic Surg 36 497 504 October 1958
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lated, regnrdiess of fluctuations 1n supply water temperature or pres
sure, and flows through the exchanger at a rate of 3 gal /mmute The
design and construction of the all stainless exchinger umt are based
specifically on the phystcal properties ind exacting requirements of
human blood The exchanger, although 1t has a blood volume of only
175 cc, nevertheless has a very ligh efficiency of heat transfer After
floning through the exchanger unit, the blood passes nto an efficient
bubble trap filter and thence nto the artery An autoclavible ther
nustor_probe in the bottom of the bubble trap continuously momtors
the wflow blood temperature The hent exchanger assembly may be
used with any type of extracorporeal circuit and 1s interposed m the
inflow line between the heart lung machine and the cannulated
artery

In dogs, the heart, iver and kidneys cool and rewarm most
rapidly and at essentially the same rate when hypothermsa
1s produced and corrected by this method The brun and
midesophagus cool and rewarm at only a shightly slower
rate The midesophagus temperature most closely reflected
the temperatures of the other vital organs In both ammals
and man, 1t was possible to lower the temperature from 37 to
30 C 1 a few muinutes and to mamtamn evenly a chosen by
pothermic temperature level to within 05 C Rewnarming
from 30 to 35 C was accomplished at a rate only shghtly
slower than that of cooling Owygen saturation values of
venous blood from the bram, right heart hver hdney and
leg 1n the hypothermic dog, mamntained by a pump oz gen
ator, showed good relative correlation with the mned e
nous blood oxygen values

Reduced Metabolism by Means of Hypothermia and Low
Flow Pump Oxygenator was studied by E Converse Perce
II, C Harwell Dabbs, Willlam K Rogers I'reeman L Raw
son and Ruby Tompkins® (Knoxville, Tenn) m dogs Ex
tracorporeal blood flows of about 25% of the basal cardiac
output resulted 1 hypowia and metabolic acidosis when
used at normal temperatures Cooling the blood just before
returning 1t to the bedy, easily produced pronounced re
duction 1n the temperature of the heart, bram, Iner an
Iadney, with great economy 1 heat transfer because the bulk
of the ammal consisting of skin, muscle and bone, 15 coole
much more slowly The result 1s marhed oxygen saving, due
to the direct antimetabolic effect of the cooling Metabolli
acidosts can be avoided and to date no srrey ersible effects ©

(6) Surg Gynec & Obst 107 339 352 September 1958
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the cooling have been seen Warmng 18 so greatly facilitated
by the heat stored i the nonvital areas that it 1s not neces-
sary to warm the blood returming from the extracorporeal
circuit

The following advantages of the procedure were noted
(1) A combination of hypothermsa and pump oxygenator
permits use of a small and simple apparatus and low blood
flow tates (2) Since flow rates are low, cannulation proce-
dures may be simplified, and peripheral vessels may be used
routmely  (3) As only a small caloric exchange 1s required
to produce a large decrease 1 oxygen demand, the method 1s
much more efficient than immersion hypothermia (4) The
lowered total extracorporeal flow should result i decrease
n total damage to the blood passmg through the pump-
ovygenator (5) In extremely sich or moribund patients, 1t
should be possible to assist the failing heart without, or be
fore, thoracotomy and to do so with small and perhaps read-
ily transportable equipment

The tollowng possible disadvantages exist (1) Cold per
se may produce some qualitatn e, deleterous changes 1n cel-
lular metabolism (2) Low flow rates of blood, even with the
metabolic protection of hypothermta, may lead to inadequate
ox) genation of some organs or tissues or to spotty distribu-
tion of blood within any particular organ (3) Warming of
blood may lead to liberation of oxygen bubbles since affinity
of blood for oxygen decreases as temperature rises Such Iib-
eration becomes more lhikely with the high oxygen tension
commonly found m most oxygenator circutts (4) Monitor
mg with the EEG 1s a usual practice in heart lung work, but
with hy pothermia 1t 1s probably less meaningful (5) Cardiac
arrhy thmins, especially entricular fibnllation, have been as
socated with simple hy pothermia and might be expected to
constitute a problem with the authors’ method

Certamn Blood Changes i Patents Undergoing Extracor-
poreal Circulation Analysis of 350 Perfusions Richard A
DeWall, David M Long, Sharon ] Gemmull and C Walton
Lilleher™ (Unnv of Minnesota) analyzed the perfuston and
hosprtal records of 350 total cardiopulmonary bypass pro-
cedures, using the heliv reservosr bubble ovygenator and
Sigmamotor pump These perfusions were done in conyunc-

(7} J Thoracic Surg 37 325333 “March 1959
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tion with direct-vision corrective intracardiac surgical
procedures.

Changes induced in the blood as a result of total body per-
fusion are a function of time. Patients with cyanotic heart
disease had lesions that required generally more perfusion
time to be properly corrected than patients with acyanotic
heart disease. Therefore, the perfusion times of these two
groups were calculated separately. The duration of the per-
fusions for the acyanotic patients averaged about 40% less
time than that required for repair of the cyanotic patients
The plasma hemoglobin levels for the acyanotic patienss
were about 34% lower than those observed for the cyanotic
patients; however, the cyanotic patients had longer perfu-
sions during which plasma hemoglobin could be formed. The
rate of plasma hemoglobin formation was actually a }mle
less in cyanotic patients than in acyanotic. Cyanotic patients
have extensive bronchial collaterals and usually greater
total cardiotomy loss during the procedure than acyanotic
persons. .

With experience, less blood was lost from the cardiotomy
and perfusion system than during earlier bypass procedures.
Despite this, the levels of plasma hemoglobin measured re-
mained about constant. This consistency was true regard!ea:s
of the arterial pump outputs required. Most of the hemolysis
observed was probably produced by the cardiotomy suction
system, which returns cardiotomy losses to the perfusion
apparatus. However, the percentage that can be attributed
to this is difficult to estimate.

The platelet counts decreased after perfusion, but never 1o
a degree to cause bleeding. A mild postoperative decrease 1t
hemoglobin was observed during the first 3 weeks after
surgery. Mean pH values at the end of the perfusion were
within normal range.

Syndrome of Left Ventricular-Right Atrial Shunt: Suc-
cessful Surgical Repair of Defect in Five Cases, with Ob};
servation of Bradycardia on Closure is described by Fran:
Gerbode, Herbert Hultgren, Denis Melrose and John 0s-
born? (Stanford Univ.). In left ventricular-right atrial shu.ndt,
three general varieties of communication should be COﬂSIt'
ered: (1) fusion of the septal leaflet of the tricuspid valve 10
TT(8) Ann. Surg. 148.433-436, September 1955,






214 GENERAL SURGERY

foramen ovale into the left attium If only a left ventricular
right atrial shunt 1s present, the left atrial pressure will be
fugher than right atrial pressure by 5 mm Hg or more If
an atral septal defect 1s present, these pressures will be
equal, unless the defect 1s small Use of the phonocatheter
has demonstrated that in atrial septal defect the murmur s
maximal at the pulmonary valve, but 1s fant 1n the nght
ventricle and atrium In a left ventricular right atrial shunt
the murmur should be maximal 1n the right atrium bectuse
this was the location of the thrill palpable at surgery i the
patients described 1n this study

Recogmtion of this condition is important for two rea
sons (1) Erroneous diagnosis of 1n atrsal septal defect may
lead to an unsuccessful attempt to repair the defect by a
closed technic Correct preoperative diagnosis will mdicate
open reparr of the lesion using extracorporeal circulation
which 1s the procedure of choice (2) The severe symp
toms and clinical picture may suggest a complicated lesion
with a poor prognosis, such as an A-V communis with coft
gestnv e failure, and surgery may not be attempted Repatr of
the leston, however 1s reltively simple, usmg the open
technic through an nasion n the rnight atrium, and fune
tional results are excellent

Surgical Treatment of Partial and Total Anomalous Pul
monary Venous Connections | L Lhrenhait, E O Theilen
and Montague S Lawrence® (State Univ of Iona) observed
11 patients with partial anomalous venous connections of
the night superior pulmonary vein or of the entire night
lung 10 of whom had associated interatrial septal defects
Several methods of correction were used

In one method the atrial septal defect was used m repalt
without closure of the defect n the septum itself Rows of
sutures were placed through the antertor and postersor ® alls
of the atrium from the orifice of the anomalous vems to at
around the margin of the atrial defect to form a small chamd
ber between the onifice of the anomalous pulmonary ve and
the atrial defect The pulmonary venous blood was shinte
directly 1nto the left atrium Admixture with systemic venots
blood was excluded Superior caval flow continued umnter
ruptedly mto the night atrium If the pulmonary vemns en

(9) Ann Surg 148 249 258 August 1958
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tered the superior vena cava, one of the rows of sutures was
run from the upper margin of the orifice of the pulmonary
vem down the supertor cava and around the margm of the
atrial defect This effectn ely divided part of the superior cava
mto two channels and 1n a sense split the superior cava This
procedure, done 1 3 patients, was successful and uncomph
cated in 2 In 1 patient, a modified atrioseptopexy resulted in
complete superior vena cayval obstruction in the postoperatnye
period

When the mnteratrial septal defect was extremely high or
the superior vena cava relitively narrow, a modified atrio
septopeny was done, shunting the pulmonary venous return
and temporanily the superior vena caval return through the
mteratrinl septal defect The superior vena cava was tran
sected betw een clamps above the site of entrance of the pul
monary veins The lowermost portion of the superior vena
cava was used as a channel for the pulmonary venous return
while the upper segment of the transected vena cava was re-
implanted 1nto the right atrial appendage Thus, both ve
nous streams were separated without obstruction of the
superior vena cava or of the pulmonary veins This type of
repair was used m 4 patients

In 1 patient, all pulmonary veins from the right lung en
tered the inferior vena cava Correction of this defect was
done by open atriotomy and correction of the associated
anomaly under direct vision In 1 patient, with an ostium
primum defect, anomalous vems entered the right atrium
Correction of the defect was attempted bv open cardiotomy
under hypothermua hut was abandeoned hecause of the size of
the defect In another patient, a large mteratrial septal de~
fect was closed, but the anomalous pulmonary venous drain~
age from the nght upper lobe which entered the superior
‘ena cava above the level of the azygos vemn was not
corrected

At exploration, 1 patient showed anomalous pulmonary
‘enous connections of the entire nght lung and no interatrial
septal defect 6 separate pulmonary veins entered the supe-
rior vena cava and the nght atrium along the entire lateral
wall This anomaly could not be corrected by anastomosis
to the left atrium Temporary occlusion of the night pulmo-
nary artery immediately reduced the left-to-right shunt, and
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foramen ovale nto the left atrium If only a left ventricular
right atrial shunt 1s present, the left atrial pressure will be
higher than night atrial pressure by 5 mm Hg or more If
an atrral septal defect 15 present, these pressures will be
equal, unless the defect 15 small Use of the phonocatheter
has demonstrated that i atrial septal defect the murmur1s
maximal at the pulmonary valve, but 1s famt 1 the nght
ventricle and atrium In a left ventricular nght atnal shunt
the murmur should be maximal 1n the nght atrium because
this was the location of the thriil palpable at surgery m the
patients described 1n this study

Recogmtion of this condition 1s important for two rea
sons (1) Erroneous diagnosis of an atrial septal defect may
lead to an unsuccessful attempt to repair the defect by a
closed techme Correct preoperative diagnosis will mdicate
open repair of the lesion using estracorporeal circulation
which 1s the procedure of choice (2) The severe symp
toms and chinucal picture may suggest a complicated lesion
with a poor prognosts, such as an A-V commums with cott
gestive faslure, and surgery may not be attempted Repatr of
the leston, however, 1s relatively simple, using the open
technic through an meision m the right atnum and func
tional results are excellent

Surgtcal Treatment of Partial and Total Anomalous Pul
monary Venous Connections J L Ehrenhaft, E O Thelleg
and Montague S Lawrence® (State Univ of Jowa) observe
11 patients with partial anomalous venous connections of
the right superior pulmonary vem or of the entire right
lung, 10 of whom had associated mnteratrial septal defects
Several methods of correction were used

In one method, the atrial septal defect was used 1 rBPﬂ‘;
without closure of the defect 1n the septum atself Rows o
sutures were placed through the anterior and posterior alis
of the atrium from the onifice of the anomalous 1 eins 0 an
around the margin of the atrial defect to form a small chamd
ber between the orifice of the anomalous pulmonary veit a”d
the atrial defect The pulmonary venous blood was shunte
directly into the left atrium Admixture with systemic enous
blood was excluded Superior caval flow contmued umnter
ruptedly into the night atrium If the pulmonary veins en

(9) Ann Surg 148 249 258 August 1958
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tered the superior vena cava, one of the rows of sutures was
run from the upper margin of the orifice of the pulmonary
vemn down the supertor cava and around the margin of the
atrial defect This effectiy ely divided part of the superior cava
mnto two channels and m a sense spht the superior cava This
procedure, done in 3 patients, was sticcessful and uncomph-
cated in 2 In 1 patient, a modified atrioseptopexy resulted in
complete superior vena cayal obstruction in the postoperative
period

When the interatral septal defect was extremely high or
the superior vena cava relatnely narrow, a modified atrio-
septopexy was done, shunting the pulmonary venous return
and temporanly the superior vena caval return through the
interatrial septal defect The superior vena cava was tran-
sected betw een clamps above the <ite of entrance of the pul-
monary vemns The lowermost portion of the superior vena
cava was used as a channel for the pulmonary venous return
while the upper segment of the transected vena cava was re
mmplanted 1nto the night atrial appendage Thus, both ve-
nous streams were separated without obstruction of the
superior vena cava or of the pulmonary veins This type of
repair was used in 4 patients

In 1 patient, all pulmonary yewns from the right lung en
tered the infertor vena cava Correction of this defect was
done by open atriotomy and correction of the associated
anomaly under direct vision In 1 patient, with an ostium
primum defect, anomalous vemns entered the right atrium
Correction of the defect was attempted by open cardiotomy
under hypothermia but was abandoned because of the size of
the defect In another patient, a large nteratrial septal de-
fect was closed, but the anomalous pulmonary venous drain-
age from the nght upper lobe which entered the superior
vena cava above the level of the azygos vemn was not
corrected

At exploration, 1 patient showed anomalous pulmonars
‘enous connections of the entire right lung and no interatrial
septal defect, 6 separate pulmonary vems entered the supe
nor vena cava and the right atrium along the entire lateral
wall This anomaly could not be corrected by anastomosis
to the left atium Temporary occlusion of the right pulmo-
nary artery immediately reduced the left-to-right shunt, and

e
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heart s1ze decreased Subsequently, a nght pueumonectomy
was done There were no deaths in this sertes

Total anomalous enous return was corrected completely
and successfully 1 1 patient Anastomosis of the posterior
pulmonary venous chamber with the left atnum, mterrup
tion of the left superior vena cava and closure of the mter
atrial septal defect re-established normal pathways of blood
flow

* [The techmic described by Cooley (see 1958-59 YEar Boox, p 204) for
treatment of total anomalous pulmonary venous connections 1n which the
pump oxygenator 35 nsed provides the most satisfactory method of surgscal
repatr He now has 9 comsecutive cases of supracardiac type corrections of
the entire pulmonary venous dramage system with sticcessful complete
repair i one stage Eyardnopulmonary by pass should be available for partial
anamaltes alsg to connect the mtracardiac septal defect simultaneously

~~Ed

Surgical Treatment of 35 Cases of Drainage of Pulmonaty
Veins to Right Stde of Heart, representing 38% of 92 treated
during 9 years for anomalous s enous return or atnal septal
defect, 15 described by Henry T Bahnson, Frank C Spen
cer and Catherme A Nelit (Johus Hoplans Univ )

Partial anomalous dramage mto the right atrium can be
readtly treated with modification of the techmics used m e
pair of stmple atnal septal defects The authors used hypo
thermua, mflow occlusion and suture, under direct vision, of
the anterior nm of the defect to the right of the pujmonary
vemns When vetns enter the nght auncle just above of bei
low the defect and adjacent to the intact septum, 1mciston 0
the septum 1s requured postersorly, adjacent to the orifice od
the anomalaus vesn This flap of septum may then be suture
anterior and to the right of the pulmonary vems In{ Pat’e"g
the rim of the septal defect was unusually far to the left an
all night and left pulmonary vems drained mto the nght at
rium to the night side of this septal nm After inaswon 0 Cnd
large the defect, the anterior nm of septum could be suture
to the right of the pulmonary veins, thus completely corre}clts
mg the totally anomalous return (Fig 44) Including th
patient, 10 had an atnal septal defect with one or more P¥
monary vemns drammng directly into the night atrum 1
the superior and middle lobe veins were the only anomalous
ones, m 3, the imferior vein alone, and w 4, all nght P“’é“of
nary veins entered the nght atrium Two of the 10 died O

() J Thoracic Surg 36 777 802 December 1958



THE HEART 217

conditions probably unrelated to the anomalous pulmonary

venous return,
Fifteen patients were treated with anomalous drainage
into the right superior vena cava, in 5 of whom all pulmonary
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foral;ﬁn 4: —I—Tuta] anomaly of pulmonary vems to right of atrial septum with l-om
200 Suluce so gttt wall, 5 (Conctesy of Batmoon §1 T, oot T Themsen
Surg 36 777 802, December, 1958 ) ’ '
veins drained anomalously Good results were obtained in 11
patients treated by partition of the vena cava, with the pul-
monary venous blood directed to the left side through the
atrial defect, which was then closed under direct vision with
mflow occlusion and hypothermia.

Total anomalous pulmonary venous drainage into the cor-
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onary sinus was seen in 3 patients In all, the anomaly could
be corrected under direct vision by excision of the partition
between the coronary smus and left atrium and closure of
the single atrial defect, m essence, converting the double
barreled opening into a single one, the coronary sinus onfice
being unusually large Two patients obtained good results
In another patient, an mnfant, the true state of the anomaly
was not appreciated before operation and attempt to repar
the atrial defect under hypothermia resulted m cardiac 1m
pairment that precluded a second occlusion for the repair,
the child died subsequently

Seven patients were operated on for the anomaly which
all pulmonary veins drain into the persistent left supenor
sena cava In 4, attempt was made to anastomose the left
atrium or its appendage to the left superior vena cava, with
subsequent partial or complete obstruction of the left supe
r10r vena cava craniad to the anastomosis, all died of pulmo
nary edema or msufficient blood flow to mamntain systemic
arterial pressure In 3, repair was attempted by diversion of
the night superior vena cava through the septal defect to the
Teft atrium, with higation of the systemic venous tributanes
to the anomalous venous trunk In 1, an infant, the repait
done with inflow occlusion under hypothernua, failed be
catse of improper suturing Another infant i servere farlure
died soon after an operation that had been considerably
prolonged because of ocozing Pulmonary edema was tran
siently present, probably due to overtransfusion In 193
tient, however, an adult with cardiac enlargement and pro
gressi ely hmited activity, the procedure was successful The
superior vena cava was cannulated through the nght m
nominate vem, which was later divided, and the mferiof
cava through the nearby atnal wall Blood from the verae
cavae was led through the cardiopulmonary bypass anddrteo
turned to a femoral artery An Ivalon patch was suturc
direct the superior caval flow, with the entire pulmof};’fi
dramnage, mto the left atrium through the septal defect ’)
azygos vemn was hgated, thus leaving only the leit mﬂi’\mm
nate vemn drammg, with the common pulmonary trun
the left

Rupture of Aneurysms of Valsalva’s Smus mto Cardxa;
Cawvities Ch Dubost, Ph Blondean and A Prwnsca? (Parts
T2y char 75 539 565 May 1958
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describe a typical rupture mto the nght auricle of a congent-
tal aneurysm of Valsalva’s sinus, which was successfully

repured by operation
Womn 36, had rapidly progressing signs of cardiac msufficiency

Fg 45 —Repair of
pture of aneurysm of Valsalias sinus 4 mounting of
extracorporeal circulat on and cardiac arrest produced by potass um c frate Bgand
& ;Jesgt on of sac and suture of fistula approached across r ght aurcle (Courtesy
tbost C et al J chir 75 539 565 May 198)

after sudden onset of symptoms 2 months before Operation was
considered urgent It was performed with extracorporeal circulation
by a Melrose apparatus Cardiac arrest was produced by injection of
potassium citrate  Extracorporeal circulation lasted 19 minutes and
cardine arrest 12 minutes Bilateral thoracotomy was performed
passing through the 4th intercostal space on the left and the 3d on thé
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right, with horizontal sternotomy Exploration confirmed the pres
ence of an aneurysm of the sinus of Valsalva, ruptured into the night
auricle The base of the aneurysmal sac was sutured with 2 trans
fixing sutures (Fig 45), the aneurysmal sac was resected, and clo-
sure was effected over points of pressure at the base The auricle was
closed, the aortic clamp was hifted, and the heart immediately started
m sinus rhythm, the thrill having completely disppeared The heart
functioned efficiently, and peripheral arterial tension was 110/80
Examination 4 months after operation showed that the patient was
1n excellent condition subjectively and objectively

This 1s the fifteenth reported case of this type i which
reparative surgery has been performed Operations were
successful 1 8 patients, 1 of whom was operated on under
hypothermia and 7 with extracorporeal circulation The per
centage of successes has increased considerably smee the
adoption of extracorporeal circulation

Congenital Aortic Stenosis: Clinical and Hemodynamic
Findings, Surgical Technic and Results of Operation m 30
patients are presented by Andrew G Morrow, Edward H
Sharp and Eugene Braunwald® (Natl Inst of Health)
Eighteen patients were operated on In the first 4, 2 closed
transaortic or transventricular operatron was used Opers
tion under direct vision by genera1 hypothermla was car
ried out in the next 11 and the last 3 operations were per
formed with the aid of extracorporeal circulation and elective
cardiac arrest with the patients at normal temperature In
the management of patients undergoing general hypother
mia, all were digitalized preoperatwely The patients w ere
cooled by 1mmersion to an ultimate esophageal temperiture
of 30-32 C For operation under direct vision at normal tem
perature, a Kay-Cross oxygenator with occlusive roller
pumps was used

TecrNie —With hypothermia or perfuston, a complete median
sternotomy 15 made and the right pleural space and percardium a;g
opened wide Tapes are passed about the superior and nferior w{en
cavae within the pericardium and the enttre ascending aorta 18 ree!
from pericarditm and adventitia and separated from the puImOﬂi?l?s
artery Dissection 1s carried as close as possible to the aortic annit ¢
and facilitated by retraction of the night atrial appendage and fat paw
1 the atrioventricular groove Care must be tiken to avord m)ul’é’ t
the right coronary artery A partially occluding clamp 1s appll? n
the anterolateral wall of the aorta, excluding a segment 2-3 le oeg
Inciston 1s made 1n the excluded aorta and stay sutures are P SCOC
The venae cavae are occluded (hypothermia) or cannulated an

(3) Cire lation 18 10911104 December 1958
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cluded (extracorporeal cireulation), and the aorta 1s cross clamped
just below the innominate artery With perfusion, the heart 1s stopped
by njection of 2 5% potasstum citrate in blood into the occluded
aorta The aortic mcision 1s opened, 1ts margins are carefully re-
tracted and residual blood 1s aspirated from the aorta and left ven-
tricle The valve 1s easily visualized (Fig 46) If valvular stenosis 1s
present, comnussures are carefully wdentified and divided 1n turn with
scissors (Fig 47, B) The commussures are cut to within a few milli-
meters of the aortic wall and their division 1s completed with a Brock
or Bailey dilttor If the valve 1s not stenotic, the leaflets are grasped
and retracted by an assistant Subvalvular obstruction may then be

Fiz 46 —Subvalvular (A) and valvular (B) congenital aortic stenosis as ob-
served in course of operat on under d rect viston (Courtesy of Morrow A. G et af
Creulation 18 1091 1104 December 1958 )

cut, dilated or resected with a Brock infundibular punch (Fig 47, 4)
After obstruction has been relieved, residual air 1s flushed from the
left ventricle and aorta, the partially occluding clamp 15 reapplied, the
cross clamp removed and the aortic mcision closed with continuous
suture Inflow occlusion varied from 2 to 5 minutes with hypotherma
Measurements of the valve gradient and cardiac output have ordi-
narily been made before and after vah ulotomy

Of the 18 patients, 15 are alive and free from cardiovascu-
lar symptoms One died of rrreversible ventricular fibrilla-
tion after inflon occlusion In 1, pseudomonas septicemia de-
‘eloped and he died 5 weeks postoperatnvely At autopsy,
nfected granulation tissue was found in the aortic suture
line One patient died 10 days postoperatn ely of massive n-
trathoracic hemorrhage after use of heparin and Dicumarol®
for femoral thrombophlebtis No bleeding pomt could be
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significant aortic regurgitation instead of stenosis. Coronary
air embolism produced ventricular fibrillation which could
not be corrected. One patient died 6 hours after operation of
pulmonary edema secondary to overtransfusion. The other
died on the 14th postoperative day of pulmonary embolus.
This was the only patient who had ventricular fibrillation
during surgery. Another patient died 3 months after sur-
gery. The immediate postoperative period was uneventful,
and some clinical improvement was noted; the cause of
death is not known. Of the other 14 patients with acquired
aortic stenosis, 9 showed significant improvement clinically;
2 were slightly improved and 3 were unchanged. Follow-up
was 3 months to 214 years.

Comparison of pre- and postoperative ECG’s and x-rays
is disappointing in establishing objective evidence of im-
provement as a result of commissurotomy, even in patients
who show definite clinical improvement, although such evi-
dence was obtained in a few. Long-term results of aortic
commissurotomy have not been defined. The nature of the
acquired lesion makes it likely that the only real solution is
removal of the stenotic valve, with replacement by a substi-
tute. Results in congenital aortic stenosis are promising.

Experimental Results with Prosthetic Aortic Valve, im-
planted in the ascending aorta of 51 dogs, are reported by
Benson B. Roe, John W. Owsley and Peter C. Boudoures®
(Univ. of California). To be effective, a valve should be me-

Fig. 48 —Three views of current model valve Flanged ends act as gaskets to pre
Yent currents between prosthesis and aortic wall (Courtesy of Roe, B B, ¢f ol -
J Thoracic Surg 36 563 570, October, 1958 )

chanically efficient. It should provide minimal resistance to
forward flow and effectively prevent retrograde flow, pref-
i

(5) J Thoracie Surg 36 563 570, October, 1958
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c1ably without crushing action, It should be designed toak
{ord safe and reliable fixation, so as not to impede the fone-
tion of other valves, not to occlude the coronary ostia and
qot to disturb normal fluid dynamics. The valve should be
composed of a nontoxic, noncarcinogenic material which pre-
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ible cusps of the valve retreat readily and produce minimal
resistance to systolic flow. There is little turbulence at the
edges or behind the cusps. The smooth, nonwettable surface
effectively prevents clotting (Fig. 48). To place the prosthe-
sis in position, it is folded and inserted into the occluded de-
scending thoracic aorta, pushed in a retrograde direction
over the aortic arch and pushed downward into the ascend-
ing aorta (Fig. 49).

Experimental results have been excellent. The valve ap-
pears to be physiologically tolerated and hemodynamically
effective. The clinical possibilities are evident, though the
technic has not yet been tried in man.

Direct Approaches for Treatment of Aortic Insufficiency
are evaluated by Charles A. Hufnagel® (Georgetown Univ.).
Most aortic lesions require reduction in the size of the annu-

[4

Fig 50 —Patylous aortic valve with well
preserved cusps, showing methods of correction
Conversion to bicusprd by removal of noncoro-
nary sinus shown above Narrowing of annulus
by plication with mattress sutures at commissures
shown_at left (Courtesy of Hufnagel, C A
Am Surgeon 25 321327, May, 1959)

lus, addition of substance to a cusp, replacement of an entire
€usp or total valve substitution. Reduction in size can be
done by plication.
TecrNIC—With temporary inflow occlusion, 1t is possible to place
a clamp that includes only the aortic wall of the noncoronary cusp.
his maneuver may be used to reduce the distance between the two
commissures of this leaflet or to bring together completely the com-

(6 Am Surgeon 25 321.327, May, 1959
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1ble cusps of the valve retreat readily and produce mimimal
resistance to systolic flow There 1s little turbulence at the
edges or belund the cusps The smooth, nonwettable surface
effectively prevents clotting (Fig 48) To place the prosthe-
s1s 1 position, 1t 1s folded and inserted into the occluded de-
scending thoracic aorta, pushed in a retrograde direction
over the aortic arch and pushed downward into the ascend-
mg aorta (Fig 49)

Lapenimental results have been excellent The valve ap-
pears to be physiologically tolerated and hemodynamically
effective The chinical possibilities are evident, though the
technic has not yet been tried in man

Direct Approaches for Treatment of Aortic Insuffictency
are evaluated by Charles A Hufnagel® (Georgetown Unn )
Most aortic lesions require reduction in the size of the annu-

Fig 50 —Patulous anrtie walve with well
preserved cusps showing methods of correct on
Conversion to bicuspid by remoaval of noncoro-
nary sinus shown above Narrowing of annulus
by pl cation with mattress sutures at commissures
shown_at left (Courtesy of Hufnagel C A
Am  Surgeon 25 321327, \{ay 1959)

lus, addition of substance to a cusp, replacement of an entire
cusp or total valve substitution Reduction 1n size can be
done by plication

Tecrn1c —With temporary inflow occluston 1t 1s possible to place
a clump that includes only the aortic wall of the noncoronary cusp
This manemer may be used to reduce the distance between the two
commussures of this leaflet or to bring together completely the com

(6) Am Surgeon 25 321327 May 1959
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erably withoyt crushing action, It should be designed to af.
ford safe anq reliable fixation, so 2s not to impede the func-
tion of other valves, not to occlude the coronary ostia and
not to disturb normal fluid dynamics, The valve should be
composed of 5 nontoxic, noncarcinogenic material which pre-

Fig 49 —Insertion of Prosthetic flex;ple dortic valve A, insertron of folded pros-
$hests “through draay CeieanoiY: Intercostal brapenos are occluded with dora clps

; Proximal clamp 1 teleased a3 prosthesis s extruded upward, bleeding 15 controlled
by thumb Pressure. Clamg gq reapplied and ortotomy 15 sutured C, prosthests 15
Dushed across aorge gri Finger pressure o brachiocephalic tahe-oft ofars: downwacd
fourse at Jeading edge D, valye'ye PIOPeE position 15 sutureq through aortic wal
,9'°.ﬁm;;';8r)mx (Courtesy of Roe, 7R B et al.: J. Thoracic Sers S0%w 1ol

.the erosion of tissyeg and superficia] clotting and is
fetain its tensije strength indeﬁnitely in the blood

~he valve designed by the authors fulills these conditions.
t is m:u?e of a monomolecular silicone angd is cast under
pressure in g Precision die. The three cone-shaped, thin, flex-
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1ble cusps of the valve retreat readily and produce minimal
resistance 1o systohc flow There 1s httle turbulence at the
edges or belund the cusps The smooth, nonwettable surface
effectinely prevents clotting (F1ig 48) To place the prosthe-
si1s 1n position, 1t 1s folded and inserted mto the occluded de

scending thoracic aorta, pushed in a retrograde directson
over the aortic arch and pushed downward into the ascend-
mg aorta (Fig 49)

Experimental results have been excellent The valve ap
pears to be physiologically tolerated and hemodynamically
effective The chimical possibilities are evident, though the
technic has not yet been tried 1n man

Direct Approaches for Treatment of Aortic Insufficiency
are evaluated by Charles A Hufnagel® (Georgetown Unn )
Most aortic lesions require reduction m the size of the annu

Fig 50 —Patulous aortic valve with well
preserved cusps show ng methods of correction
Conversion to bicuspid by removal of noncoro-
nary smus shown above Narrowing of annulus
by pl cation with mattress sutures at commissures
shown at left (Courtesy of Hufnagel C A
Am  Surgeon 25 321327 \ay 1959)

lus addition of substance to a cusp, replacement of an entire
Cusp or total valve substitution Reduction in size can be
done by plication

Tecinic —With temporary mflow occluston 1t 15 possible to place
2 }Cxlamp that includes only the aortic wall of the noncoronary cusp
o n‘fm x;naneuwer may be used to reduce the distance between the two

ssures of this leaflet or to bring together completely the com
(6) Am Surgeon 25 321327 May 1959
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russures of the other two cusps to form a bicuspid valve By msert
1ng a finger 1 the aorta, the vah e cusp can be brought mto the clamp
for excision If pressures mn the femoral arteries are momtored and
the insufficiency 1s well controlled, di1stolic pressure rises smmeds
ately to normal levels Sutures may then be placed mn the aortic root
at this area and the excess aortic wall removed (Fig 50) Thism
direct procedure, although associated with considerable techmeal dif
ficulty, has been satisfactory in restoring normal dynamics and m
elimmating the Jeahage when simple annular dilation has been the
cause of the msufficiency If sutures are not tahen directly through
the comnussural zones, but are permtted to emerge through the
lower portion of the thin walled aorta, the high pressure n this area
can result i cutting through of sutures 1n the lower aspect of the

Fig 51 —Addition of substance to scarred leaflet (Courtesy of Hufnagel C. %
Am Surgeon 25 321327, May, 1959)

sinus of Valsalva Serious hemorrhage can result unless these ISW
tures are remforced with small patches of a buttressing miter?

Some forms of aortic msufficiency show rather pronounced stiffen-
ng of one or more leaflets and curling of such leaflets If this deform
1ty 15 not excessie, the gap left by the shortened leaflet or leaflets g;m
be closed by adding a small amount of additional substance suture ‘g
the edge of the leaflet (Fig 51) Pledgets of Inalon hwe been ;115:
for this purpose, held in place by nterrupted sutures to the leaflets
Sinnlar additions to the cusp can be made to restore 1ts ability fo Cloe
apt, using Dacron or Tefton cloth, provided these are anchored to 1 ‘d
leaflet and commussures as well Single cusps have been construcliu
of plastic materals A small flap of matenal 1s molded to conforl)!ll
the contour of the aortic wll at the edge of the artificial leafiet “f :;2
blood fills the cusp 1n diastole, this flap follows the movement o
aortic root to provide additional sealing

Lpernnental total valve replacement has also been made 1 s?l‘w
eral ways A tricuspid valve has been devised that incorporates e
features of the cusp, wth all three cusps mounted as a single umt .-
smll margin of each of the diseased leaflets 1s left at the base 7 "s
cusprd valve can be fined at a pont just above the remamning comm
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sures and the Jower portions of the old valve leaflets used for seating.
Suture of the supertor portions of the commissures then gives excel-
lent fixation.

Surgical Treatment of Aortic Insufficiency by Open Plas-
tic Revision of Tricuspid Aortic Valve to Bicuspid Valve
was studied in 20 dogs by Joseph J. Garamella, James G.
Andersen and Reuben Oropeza’” (Minneapolis).

Tecuxte—The dogs were anesthetized with Pentothal® sodium
intravenously and intubated. Pulmonary ventilation with room air
was controlled with a mechanical intermittently positive pressure ap-
paratus, Blood pressure was monitored by a cannula in the left fem-
oral artery. The right carotid artery was exposed, ligated distally
and cannulated proximally with a 14 F. catheter for perfusion.

Right thoracotomy was performed through the 4th or 5th inter-
space. Umbilical tapes were passed around the superior and inferior
venae cavae and ascending aortic arch. Animals were heparinized
1.5 mg./kg. Catheters were passed into the venae cavae and con-
nected to tubing in continuity with the extracorporeal pump-oxygen-
ator, bubbler type (De\Vall). Perfusion rates were 35-40 cc./kg./
mnute. Perfusion times were 20-42 minutes.

_The pump-oxygenator was put into operation, and elective car-
diac arrest was performed with 5-25 cc. of 2.5% potassium citrate so-
lution in heparinized blood. Posterolateral aspect of the base of the
aorta corresponding to the site of the noncoronary aortic cusp was
incised in the long axis for about 2.5-3 ecm. (Fig. 52), to the most
dependent line of attachment of the cusp. The noncoronary aortic cusp
was then completely excised at its line of attachment, with a triangu-
far segment of aorta opposite to it. The aortic valve and wall were
reconstructed by interrupted sutures approximating annular lines of
attachment of the excised noncoronary cusp, forming a new commis-
sure and bicuspid aortic valve.

Functional evaluation was made in terms of pre- and postoperative
arterial pulse patterns, transventricular and systemic pressure deter-
minations and retrograde aortography.

Eleven dogs survived the immediate postoperative period,
and 7 were long-term survivors (4-6 months). Seven of the
9 that qied in the immediate postoperative period had severe
dyni}mxc aortic insufficiency as evidenced by absence of di-
crotic arterial pulse curves. (Intrinsic mortality of cardio-
pulmonary bypass with use of an extracorporeal pump-oxy-
genator is under 10% in the authors’ laboratory.)

Mqre deliberate coaptation of the newly formed commis-
sure in the last 9 experiments was attended with consistent
Postoperative dicrotic pulse curves and improved survival
(7 survivors of the immediate postoperative period and 2
Dreventable deaths). High incidences of operative, gross,

() Surg, Gynee. & Obst. 106 679-686, June, 1958.
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coronary embolism (50%) and ventrscular fibrillation (95%)
apparently did not deter successful results Defibrillation
was accomplished electrically No sigmficant aortic stenosis
or msufficiency was produced mn surviving animals

This method 1s directed to an alteration of the pathologtc
anatomy, viz, to reduce permanently the circumference of
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Fig 52—Conversion of tricuspid aortic valve to ticuspid valve Seq
erative techmic of aortic valve reviston A tricuspid aortic valve B wi 14 aort €
of aorta € noncoronary cusp removed £ suture repair znd L b;:;xosg 4 5556
valie (Courtesy of Garamella J J ot al Surg Gynec & Obst
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0
the dilated aortic valve ring by a third, thus permutting :0
aptation and improved function of the two rem:nmngdc"Or
nary cusps Normal relation between the reconstmcti da "
tic valve and caronary artertes 1s retamned, no foreign bo {i .
mtroduced and no free homologous or autogenous gra "
needed The method may be feasible and practical 10 (;e
eased valves with varying degrees of loss of valve substan o
Isolated disease of the noncoronary cusp, as after trauma 0
congenital perforation, apparently 1s suited for this type
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Safe Method for Atrnal Entrance mn Treatment of Mitral
Stenosis was devised by Jerome Harold Kay and Robert M
Anderson® (Univ of Southern California)

Tecunic —Three interrupted mattress sutures of no 2 silk are
placed m the 1tral wall or tnat appendige Tangential stitches of
no 2 silk are pliced 1t eich corner A small ncsion 1s then
made with a hmfe (Fig 53) This 1s the only time difficulty may
rise, so care must be thhen not to cut the sutures posteriorly After

Fig 53 (left) —Placement of series of interrupted mattress sutures in atrial
appendage and wall and Line of mcision
I (right) —Insertion of mndex finger Inset sutures pulled taut and incision
m atral wall being closed with continuous suture
Courtesy of hay J H and Anderson R M Surg Gynec & Obst 108
373374 \larch 1959 )

the imital incision 1s made, 1t 1s enlarged with scissors until 1t will ad
mit the mdex finger After the finger 1s inserted the sutures are
pulled tight, thus obtaming complete hemostasts (Fig 54) After the
commissurotomy 1s completed, the finger 15 removed and the sutures
are pulled taut by the assistant The sutures may be tied or removed
after the mciston has been closed with a continuous stitch of 00 silk
This method 15 of particular value when there 15 no ap
pendage, due to previous operation, or when there 1s a con-
gemtally small appendage If the appendage 1s full of clot,
an area on the atrial wall may be chosen for safe insertion of
a finger or a kmife, 1f necessary It 1s believed this method 15
Superior to that of placing 1 purse string suture around the
base of the appendage, for several reasons (1) If the purse
string suture 1s not tied snugly, @ thrombus may form i the
appendage postoperatniely, with danger of peripheral em
bohization (2) If the appendage 1s full of clots, 1t 1s safer to
enter the atrial wall than to attempt to enter the appendage,
with the danger of producing embolization (3) There 15 no

—_
(8) Surg Gynee & Obst 108 373 374 March 1959
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danger with thus method of tearing the atrial appendage if
the appendage 1s small

Direct Vision Correction of Mitral Insufficiency was car-
ried out by Earle B Kay, Cid Nogueira and H A Zimmer
man® (St Vincent Charity Hosp, Cleveland)

TecuNic —A nght anterolateral incision through the 4th ter
costal space 15 made with transection of the sternum, 1f necessary
The patient 1s positioned with about 20 degrees of elevation of the
right ssde Manometric pressure recordings 1n the base of the aorta
left ventricle and left auricle are taken, evalnated and correlated with
preoperative cardiac evaluation studies before the cannulations are
made The nmutral valve 1s examined digatally before opening the aun
cle to assess the 1arious contributing factors In patients with mixed
type nutral msufficiency, as much of the commissurotomy and valie
leaflet mobtlization as possible 15 performed by closed digital mamipu
lation before the auricle 1s widely opened Total cardiopulmonary
bypass by means of the pump oxygenator 1s then begun to allow fur
ther correction under direct vision After maxmal valve orfice and
valve mobility are obtaned by commissurotomy, site and degree of
regurgitation are agamn appraised If regurgitation ts primanly at
the posteromedial commussure, the valve cusps are approximated by
plicating the annulus with hinear sutures placed n the anterior and
posterior limbs of the mitral annulus above and below the postere
medial commissure

In some instances, particularly with the patulous type, when there
1s general regurgitation of blood throughout the orifice, both comml]s
sures are first widely opened, after which the annulus must be P;
cated at both commussures to accomplish cusp coaptation Bload 15 2
fowed to accumulate 1n the auricle before closing d

In patients mm whom elective cardiac arrest was used
transventncular or transaortic aspiration of the base of the
aorta and ventricular outflow tract for entrapped air was
performed while releasing the aortic clamp Temporary €2
rotid occlusion by the anesthetist perhaps also arded 11
avoiding cerebral air embolism Four of the 8 hearts rln
which elective cardiac arrest was used had ventricular ﬁbﬂd
lation treated by electric shoch The cardiac arrest laste
15-35 minutes The other patients had spontaneous resumP9
tion of normal heartbeat No arrhythmias occurred 1 thﬂd
patients in whom ntermittent aortic occlusion was use
even though the occlusion lasted 4-5 minutes Som? m
stances A rotating disk type oxygenator was used 1 al P;‘7
tients, with flow rates of 60 80 cc /hg /mmute Among
patients, 1 operative death occurred

(9) Surgery 44 325 332 August 1958
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The authors believe that the right-sided approach to the
mitral valve, allowing the heart to beat during the surgical
correction, but with mtermittent aortic occlusion, will be
associated with the best results

Open Heart Surgery for Mtral Insufficiency. Donald B
Lfiler, Laurence K Groves, William V Martinez and Wil-
lem J Kolff! (Cleveland Chinic) describe the technic which
was used on 14 patients There were 4 postoperatne deaths,
and the surgical benefit i those who survived was ascer-
tamed by climical means only Limited experience and short
follow -up have not permitted proper evaluation, but the 10
surinors showed mcreased tolerance to exercise and re
duction 1n heart size

The authors prefer a right-sided approach which permits
umlateral thoracotomy when retrograde femoral cannula
tion 1s used for arteral return from the pump-o\ygenator
Entry nto the left atrium can be accomplished through the
fossa ovalis v1a the nght atrium or through the posterior in
teratrial groove The transright-atrial approach offers more
direct visualization of the medial commssure, reduces the
hazard of postoperatine bleeding, permits easier placement
of sutures and allows better control of blood return to the
coronary sinus The approach via the interatrial groove elim
inates entry into the right heart and 1ts attendant problems

To evaluate the diseased heart and its dynamic function
properly, these must be visualized while the heart 15 beating
Therefore, cardiac arrest 1s not used unless 1t 1s absolutely
necessary

A more recent adjunct to open heart surgery 1s left heart
decompression This 1s done by placing an mndwelling cath-
eter in the left atrtum It 1s inserted from the right side
through a stab wound where the right superior pulmonary
vein enters the left atrium This permits a constant pressure
reading of the left atrial chamber and allows prompt Vent-
mng of blood, should there be a dangerous rise in left heart
Pressure

Tecu~1c —The patient 15 placed supine, with the night chest
slightly elevated Incision 15 made through the 4th nterspace, the
sternum 1s transected, and both internal mammary bundles are di-
vided and ligated The left pleural space 15 not entered deliberately
The pericardium 15 entered, and pressures m the chimbers and great

(1) 7 Thoracie Surg 36 665 676 November, 1928
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distribution of circumfles and septal arteries was shown as
well as that of the anterior descending coronary artery
Sometimes vessel outhnes, erther at the apex or base of the
heart, were not entirely sharp, but often the entire distriby

o aas SN |
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right_coronary artery aortic ﬂggﬂ
1 reovagummg £ o im
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hes (Courtesy
Contrast far in arch of aorta and its brancl
3§env:fllrln;:ns"edandmi‘::;kuxfni\gu J Thoracic Surg 36 3343 July 1958)
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tion of the left coronary artery was sharply visuahzed so that
branches of the 3d order could be made out (Fig 56) The
pattern was reproduced well 1n repeated angiograms, with
variation only 1n extent of outlining of branches of the 3d
order The cannulated branch beyond the pomnt of higation
was not visualized tn the imtial angiograms The right cor-
onary artery was delimeated to some extent i most arterio-
grams but usually in discontinuous segments, according to
entry of contrast medium from the root of the aorta Even
when arborization of the right coronary artery was shown
quite eatensnvely, photographic contrast was low Main
cardiac veins and their 1st and 2d order tributaries could be
distinguished, but photographic contrast was never as ligh
as 1n arterial images

The method 1n general seems suitable for its ntended pur-

pose of delineating coronary arteries in experimental proce
dures requiring a direct approach to the heart It may be pos-
sible to use single anglograms of this kind clmcally, m
direct surgical procedures on coronary arteries, particularly
if the branch used for injection can be saved by immediate
removal of the cannula or needle or by incorporation of that
branch 1n the vascular reconstruction

Arteriographic Studies of Coronary Artertes in Ischemic

Heart Disease were carried out by Alan P Thal, L Stephen
Richards, Richard Greenspan and M John Murray® (Unnv
of Minnesota)
MerrOD —The 1njection apparatus consists of 1 compressed mtro
en driven syringe fired by a solenoid valve It can deliver 65 cc of
0% dratrizoate (Hypaque® sodium) through a size 330 polyethy-
lene catheter 1n 1 second Best delineation of the coronary vessels 1s
obtuned by rapid mjection of concentrated dye timed to start at the

egmning of systole and continue for 1 cardiac cycle At heart rates
of 60 80 beats/minute, the mnjection 1s carried out over 0 8 06 second

© obtan precisely timed mjections, a variable delay circut 15 used
The circwt 1s triggered by the R wave of the LCG, and duration of
njection 15 varied according to the heart rate Access to the ascend
ng aorta 1s through the brachial artery The artery 1s exposed 1n the
upper part of the arm and a transverse arteriotomy 1s made The

chonander biplane umits which allows 6 films/second 1 two planes,
1s satisfactory for detailed studies of the coronary circulation

A normal coronary system 1s shown m Figure 57 and ex-

treme atherosclerosis m Figure 58

(3) FAMA 168 21042109 Dec 20 1958
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Diagnosis of myocardial 1schemia can often be made with
great accuracy on the basis of the lustory and ECG findings,
yet there 1s a small but definite group of patients 1 whom
diagnosts remains m doubt despite careful chinrcal study

pat ent
3

Tam tn
Fig 57 —Anteroposterior and lateral views of coronary arternog Cor - Ieft
with 3 gina ke symptoms  Arteriogram shows entirely normal pattern L 65 anie-
coronary artery R Cor mnght coronary L Cir left arcumflex R vess of Thal
rior descending branch PD posterior descending coronary trtery
et al JAMA 168 2104 2109 Dec 20 1938

These problem cases may readily be resolved by corﬁn:;)’
artertography, which may now be done with small r1s
Iittle discomfort to the patient

- gical
It 15 now apparent from the results of variou~ -urg
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procedures for myocardial revascularization that there 1s a
strong functional element 1n many patients with angmna pec-
toris The extent of this functional overlay can be judged
from the patient with established angmna pectoris who ob-
tamns rehef from symptoms after nothmg but a shin 1ciston

4{ B
Al
¢ ’\
Y
A% /
&
Fig 58 —Sections of coronary arteries superimposed on artenogram of pattent

w th severe angina at rest Extreme narrowmeg extending far out imto per
pher;
(Courtesy of Thal A D et al JAN A 168 2104 2108 Dec 20 19589 ¢

3

Apart from the diagnostic value of these arteriographic
studtes, 1t may be possible with increased experience to for-
mulate a more accurate prognosis in coronary sclerosis,
based on such factors as the extent of the disease and the col
lateral response Last, but perhaps most important, the
method offers a basic research techmic for evaluation of the
early vascular reactions to 1schemic myocardial nsult

> {Sausfactory coronary arteriography 1s undoubtedly a useful adjunct
n assessment of the degree of coronary mnsufficiency and 1s vital to deter-
mining the ultimate position of surgery mn this disease Coronary endar
terectomy should not be attempted 1 a patient withaut arteriograms —Ld ]
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Improved Method of Coronary Arteriography was devel
oped by Lowss H Trische and Charles T Dottert (Unnv of
Oregon)

Tecunic—The procedure 1s carried out under general anesthesia
Continuous ECG recording 1s provided for Before exposing the
right radial artery, a type I Dotter Lukas double lnmen balloon
catheter (Fig 59) 1s prepared by rmsing in heparn solutton The
injectron lumen 15 then filled wath heparimized saline and connected
to 1 syringe contuning the sime mixture After the radil artery
hns been exposed the catheter 1s introduced through a small trans

f
Fig 59 —Type I Dotter Lukas double lumen balloon catheter A4 dstal en<:r ?lz

nflat on of balloon
g,y adpenged ballon, £ e B ibover € ¥ D Gt
35 546 553 May 1959)
verse ncision and passed proximally under fluoroscopic control :lr:!;‘
the tip lies 1n the ascending aorta about 1 1m above the aortlscu; o
This part of the pro;edure 1s greatly faciitated by a Phulps g
mmage ntensifying fluoroscope

Abfter the catheter has been properly positioned trial mﬁa‘t)l‘:): (:f
the balloon 1s accomplished using either nitrous oxide or cat S A
owade (up to 50 cc for the larger balloon required for human ltlysixsm i
should nat be used for this purpose because of potential embol nd
the balloon were to burst Total aortic occluston 1s the oblec"“i‘ eulse
1s indicated by complete bilateral disappearance of the carot; pbeen

After the quantity of gas required for total aortic ocn:lusmr;J 'l:;gon e
ascertuned coronary artertography may be started The aas "
rapidly mflated then the contrast medum 1s mnjected as fast as P
e

(4) Ds Chest 35 546553 May 1959
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sible through the second Iumen of the catheter The contrast agent
can be ijected by hand for coronary arteriography in the dog because
only 3 6 cc 15 required The Inrger doses necessary for visualization
n the human subject (10 20 cc ) require pressure njection appara-
tus Serial radiography 1s mmitiated 1t the beginning of myection and
conttnued at a rate of 1-2 films/second for about 6 seconds The oc-
cludmng billoon 1s deflated after mjectton of contrast medwm, even
before the radiographic series 1s completed Deflation of the balloon

P Fig 60 —Coronary arteriography with 4 cc Thorotrast Shght aortic msufficiency
Fﬂy’;gfe) liocsﬂnoca .gnﬁ»me with good visnalization of coronary artertes (Caurtesy of
nd Dotter C T Dis Chest 35 546 553 May, 1959)

should be prompt, but the piston of the syrmge must not be forcibly
retracted, else a portion of the balloon mught be aspirated into the
Jumen of the catheter After the radiographic sequence 1s completed
and the balloon has been deflated, the catheter may be removed and
theartery reparred

Considerable experience n the experimental laboratory
has show n that this technic produces excellent coronary vis
ualization i virtually every stance (Fig 60)

Experimental Evaluation of Internal Mammary Artery
Ligation as Method of Myocardial Revascularization John
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H Vansant and Willlam H Muller, Jr® (Univ of Virginia)
used three experimental approaches mn dogs to determmne
whether internal mammary artery higation increases col
lateral blood flow to the heart The mortality rate after hga
tion of a major coronary artery was used to judge the degree
of protection afforded the heart Mortality rate was 90%
among 10 controls After ligation of the internal mammary
arteries, the mortality rate was 70% of 20 dogs These re
sults are not indicative of statistically significant myocardal
protection

A technic was devised to measure pressures simultane
ously 1n the internal mammary artery, and pressures and
flows 1n a tributary of this vessel that 1s comparable to the
pericardiophrenic artery Occlusion of the nternal mam
mary artery distal to the tributary did not sigmficantly af
fect the pressures in the mternal mammary artery or i the
tributary, neither did 1t appreciably increase the volume
flow through the tributary

The thurd method of evaluation consisted of measuring the
acute effects of hilateral nternal mammary attery ligation
on the retrograde pressures and flows of an occluded coro
nary artery No significant change m either measurement
occurred when the internal mammary arteries were totally
obstructed

No evidence was obtained from these studies to demon
strate that bilateral internal mammary artery hgation i
creases, to any extent the collateral blood supply to the
myocardium

Experunental Ligation of Internal Mammary Artery and
Its Effect on Coronary Occlusion Despite reports from Ital);
and from some surgeons 1n this country of successful chnca
results of ligation of the internal mammary artery treat
ment of coronary arterial insufficiency, skepticism remains
regarding the value of this procedure David C Sablstor:i,
Jr, and Alfred Blalock® (Johns Hopkins Umv ) performet
experiments on 47 dogs to evaluate protection of the hear
offered by this procedure

The volume of blood flow 1n the internal mammary artery
was determined after experimental higation of thus vessel it

(5) Surgery 45 830847 “May 1959
(6) Jbd 43 906912 June 1938
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the 2d intercostal spice T'low was measured immediately
after higation 1n some dogs and after several weeks 1n oth-
ers Volume of flow was fatrly small in both groups, with
correspondingly low values for backpressure and backflow
Small arterial communications between the internal mam-
mary branches and perivascular arteries along the great ves
sels entering the heart could be demonstrated by injection
techmics, although no protection of the heart against delib
erate ligature of the anterior descending coronary artery
was found

Blood flow 1n the internal mammary artery was signifi-
cantly increased 1n the chronic preparation, 1 experimerits
m which concomitant hgation of the rest of the subclavian
branches was performed Despite increases in flow, back-
pressure and backflow consistently observed under these cir
cumstances no protection appeared to be offered the heart
when the anterior descending coronary artery was hgated
* [Sufficient evidence has now accumulated to mdicate that any beneficial

results from internal mammary artery hgation are largely psychogenic
Le}f: éxs] hope that this procedure will now be relegated to surgical desuetude.

Experimental Basis for New Operation for Coronary
Artery Disease Left Atrial Pulmonary Artery Shunt to En-
courage Development of Interarterial Intercoronary Anas-
tomoses Stacey B Day and C Walton Lilleher” (Minneapo
lis) demonstrated in dogs that intercoronary nterarterial
anastomoses may be produced after surgical production of
an arteriovenous fistula between the mamn pulmonary artery
distal to the semulunar valves and the left atrium In all the
test ammals, richly abundant intercoronary channels were
Present between major and mmnor ram: of the left coronary
artery Only 30% of the controls demonstrated comparable
collateral vessels between rami of the left coronary arteries
Results were challenged by acute higation of the circumflex
coronary artery

Injection corrosion casts of the distribution of the coro
nary arteries in the operated dogs provided an objective ex-
Planation for their survival after acute hgation In all dem
onstrations (including 1 dog that showed fibrillation within
? minutes) increased intercoronary channels were evident
“LOSt Preparations the circumflex coronary artery or its

(7)  Surgery 45 487-495 March 1959
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branches distal to the pomt of acute Iigation was filled by
retrograde flow of the injection mass from the left anterior
descending artery

Postmortem exammation of the hearts before injection
of the coronary arteries revealed that in 3 dogs orgamzed
thrombus had occluded the shunt Sufficient intercoronary
channels had apparently been provoked, howes er, to enable
the hearts to withstand the acute higation In 4 test anmmals
normal cardiac rhythm was interrupted by ectopic beats
within 5 10 mmutes of ligation This change spontaneously
regressed 1n all and strong regular rhythm was restored m
a further 10 15 minutes

The authors report a case m a man, 47, with widespread
extensyve coronary arteriosclerosis, as noted by coronary
arteriography, who had pulmonary artery left atrial anas
tomosis At operation, the main pulmonary artery was jomed
to the left atrial appendage by side to side anastomosis 2
cm long Clinical response to this procedure was dramntic
and sustamned
> [The authors present a unique approach to the problem of coronary
msufficiency but the practical apphcation of this concept of therapy will
require careful study and evaluation Patients of advanced years Wi
emphysema and cor pulmonale may not tolerate this procedure —Ed]

Applicability of Angioplastic Procedures in Coronaty
Atherosclerosis  Estimate through Postmortem Injection
Studies was made 1n 190 hearts by D Emerick Szilagy
Richard T McDonald and Lloyd C Irance® (Henry Ford
Hosp ) Distribution and state of advancement of atheroscle
votic lesions were studied after injection with a bariim
glycerme mixture at autopsy No occlusive change of ImI"J"t
tance was noted wn 76 specimens, all from cases withou
clinical artenosclerotic heart disease Among the 114 he-;rts
with occlusive lestons, 35 came from patients with no clin
1cal manifestation of coronary atherosclerosts and 79 fsrolf)“
patients with chimcal atherosclerotic heart disease 2 al
these had had angma pectonis as the sole or main chn
sign ons

The earliest and most sharply localized occlusine lest
were found 1n the subchimical group, the most advanced a:tlh
widespread mvolvement occurred m the chinical grouril‘;m
angina For the most part, 1t appeared that coronary a g

(8) Ann Surg 148 447461 September 1958
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sclerosis when climeally manifest tends to be generalized
Judged by technical criterin which include consideration of
topographic accessibility, lummnal size and outflow charac
teristics of maun coronary branches, 43% of the hearts in the
subchnical groups were judged moperable, 17% as capable
of pallintion and 40% as capable of cure by direct surgical
means In the chnical group wath angina, the theoretical

ESTIMATE OF OPERABILITY
B8Y ARTERY INVOLVED

50
68

Q e
(62.%)
99
@ lnoperoble
O Operable .
<

61 Relatie meidence of operable and moperable occlusive les ons 1 main
coronary arterial branches (Courtesy of Szlagytr D E  ef ol Ann Surg 148 447
461 September 1958 )

rate of inoperability was 44%, possibility of palliation 43%
and rate of curabihity 13%

In cases with hearts free from occlusive disease, sex dis
tribution was the expected normal—almost even, with slight
female predominance, among patients with occlusive dis
ease, incidence of males was much higher (77%) Incadence
of previous myocardinl mfarction 1n the two clinical groups
was significantly different—43% 1n the group without an-
gma and 87% 1n the group with angina In the former group,
34% died of termnal myocardial infarction, n the latter,
74% Fifty five per cent of the lestons located 1 the anterior
descending coronary, 69 2% of those 1 the rnght mam coro
nary and 688% of those 1n the arcumfles coronary artery
Weremoperable (Fig 61)

Trom the viewpomt of atherosclerotic imvolvement, the
coronary arterial system differs from the perspheral artenal
tree n two respects that militate agamnst effective direct sur-
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gical methods In peripheral arteries, skip areas between
obliterating lestons are far enough separated to permt sur
gical maneuvermg Because of short distances i the coro
nary arterial trunks, atheromatous segments are close
together, tend to coalesce and often render surgical mnter
ference difficult or impossible Moreover, coronary collat
eral arteries are minute vessels intercommunicating with
each other rather than shunting blood around the pomt of
occlusion 1n major branches The generally small size of cor
onary vessels compounds the difficulty Also, m general
before being chimically manifest, coronary atherosclerosis
must become quite diffuse, and localized segmental lestons
amenable to cure by direct surgical attach are usually
asymptomatic

The role that direct surgical procedures may assume it
treatment of coronary atherosclerosis appears to be e
stricted The potential usefulness of grafting seems to be
shight, certainly much smaller than that of endarterectomy
As to possibility of cure, the outlook 1s quite unpromusing
1f the aim 15 narrowed to some degree of pallation, there
may be a justifiable place for direct surgical intersention 1t
some cautiously selected cases Without angiographic aid
the task of maling this selection would seem to be haz
ardous and difficult, but not impossible

Evaluation of Implantation of Internal Mammary Arter%’
into Myocardium of Pigs and Dogs was made by Howar
H Patt, Mauricio Golberg, John V Clift and Bunhet Lour
vamy® (Baltimore) A sigmificant anastomosts was demon
strable 1 only 1 of 19 dogs (5 3%) and m only [ of 25 pigs
(4%) subjected to implantation of the mternal mammdﬁfy
artery after partial ligation of the left anterior descending
artery

Tt 1s difficult to evaluate objectit ely the efficacy of 2 re\ajs
cularization procedure on the human myocardm Ob:jl" )
chnical mmprovement may follow an operatine proce “2"
but 1t may be entirely unrelated to the specific OPC“‘;’ e
used Precise evaluation of an ady ocated operative progecity
by suitable laboratory study 1s of primary importance "

In the authors’ hands, implantation of the internal m: i
mary artery mto the mjyocardium was not a satisfactory

(9 J Thoracc Surg 35 699 705 June 1938
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method for improving blood supply to the heart An occa-
stonal successful result was obtained but not often enough to
warrant use of this procedure in patients Intimal prolifera-
tion w1s consistently present and could be found to some
degree even 1t the successful implant This may eventually
be circumvented by use of a larger vessel or by an artificial
graft

In performing a flow study on an implanted vessel, 1t 15
essential to ascertamn enactly where the perfusate 1s gomng
An anastomosis via adhesions to the sternum or mediastinal
fat may result in a misleading flow study Small leaks from
such vessels which have been divided are readily detected
when the perfusate 1s colored with methylene blue Failure
of the dye to discolor the myocardium 1s further evidence
that flow through the implant 1s not synonymous with flow
mto the heart muscle

Injection of Schlesinger’s mass into the implant 1s impor-
tant in establishing the caliber of the anastomotic channels
The mass will not tray erse a vessel with a diameter less than
40 p. This material was successfully injected mto only 1 dog

Coronary Heart Disease after 25 Years Accordmg to
Claude S Beck! (Western Reserve Umiv ), three death fac
tors occur 1n coronary heart disease (Fig 62) Requure-
ments for treatment of each factor can be determimed Most
deaths are due to self electrocution of the heart This factor
Lils under a variety of conditions In many nstances the
heart 1s too good to die Sometimes this factor 1s reversible
and life can be restored Its incidence 1s reduced by presence
of intercoronary communications It 1s probably the only
factor for which effective surgical treatment ewists

The second death factor 1s madequate mflow to support
the heartbeat The muscle may or may not be severely dam-
aged No effective operation 1s known for this condition Clin
1cal recognition 1s not alw ays possible Loss of strength and
mability to get around may indicate severe mflow reduc
tion The third death factor 1s loss of muscle As there 1s not
enough muscle to propel the blood, failure develops The
heart 15 enlarged The only treatment 1s that for failure, no
operation exists

The author s operation, or some modification of 1it, was

() J Thoracic Surg 36 329 351 September, 1958
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performed on 347 patients Total mortality during hospital
1zation was 6% and after discharge during somewhat over
4 years, 92% Operative mortality among 200 consecutne
patients was 2% Of the 347 patients, 110 (32%) were clas
sified as salvage, 234 (67%) as nonsalvage and 3 were not
classified According to this classification, a third of the pa
tients operated on were approaching the termunal stages of

Normal Progressive Disease
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Fig 62 —Three death factors in coronary heart disease (1) self electrocution ‘D:
Nl ] SR A R O e
Septcmber, 1958 )
the disease, when mortality could be expected to occur 1
the not too distant future Total mortality during the 4 years
was 26% among the 110 salvage patients and 10% amfl;é’
the 234 nonsalvage patients In nonsaliage patients, T1$
operation 1s low and life span probably excellent )
Of the 347 patients, 295 were still iving Among 278 1(:
ng patients, clinical results were excellent 1n 32% and]go .
1n 62% Among lning salvage patients, results were 2 mo!
as good as in the entire group



THE AORTA AND
PERIPHERAL ARTERIES

Importance of Early Exploration of Vascular Injuries
is stressed by William H. Sinkler and Andrew D. Spencer®
(Homer G. Phillips Hosp., St. Louis) on the basis of a 10-
year experience with 83 patients aged 21 months to 76 years
(72 males). The time interval from injury to admission var-
ied from 10 minutes to 5 days (average 1.1 hours) and from
admission to exploration, 20 minutes to 13 hours (average
4.2 hours), For 26 patients admitted in shock, the interval
from admission to surgery was 2.6 hours.

Arterial injuries were present in 42 of the 83. Often, the
accompanying veins were also involved. Arteries most often
injured wvere brachial, femoral and popliteal, and the most
frequent injury was transection, followed by laceration and
perforation. Of the 12 vessels ligated, 5 were of major im-
portance. In 27 repair was by simple suture, or by resection
of the damaged segment and reanastomosis or by insertion
of a homograft or autograft. No prostheses were used in
these patients. Two patients required only decompression
and local application of vasolytic agents. No definitive
treatment was carried out in 2 because 1 died on the table
and the other showed innumerable minute perforations of a
long segment of the superficial femoral artery from a shot-
gun wound. Viable extremities with pulsations were ob-
tained in 21 (72.7%) of the 27 arteries repaired. If 2 deaths
not due to any treatment to the arteries are excluded, the
percentage is 84.

In 16 patients, injury to a major vein or one of its larger
branches was present. The vessel most often injured was the
nternal jugular vein, followed by -the superficial femoral.
Nine venous injuries were lacerations, 5 were transections
and 2 were perforations. Ligation was done in 12 and suture
repair in 3. The veins sutured were a superficial femoral, a
subclavian and an innominate, In 2 patients wound infec-
tions developed. In 1, transient edema of the lower extremity
occurred after ligation of the superficial femoral vein. No
—_

(2} Surg, Gynee. & Obst. 107 228 234, August, 1958,
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major complications were attributable to actual ligation of
the injured vems One death resulted from massive hemor
rhage from the external 1hac vein before the injured vessel
could be exposed and controlled The authors believe that
ligation of major veins serves no good purpose, and since
1956 the policy has been to reparr all major vems
Esploration was performed 1n any patient with a pene
trating wound and one or more of the followmg cntera
pulsatile or active bleeding, distal arterial msufficiency, pul
sating or increasingly large hematoma or penetrating
wound over the course of any large vascular bundle Loca
tions demanding exploration are the nech, axilla brachum
antecubital space and femoroingumnal and popliteal areas
Among 42 arterial injuries, mjor mdication for exploration
1n 20 (47 6%) was distal arterial msufficiency, in 10 active
bleeding and 1 2 pulsatile bleeding In 5, location of the
wound was the indication Among 16 major venous injit
ries, actne bleeding was the mdication m 14 (87 5%) and
location of the wound 1n 2 Of 25 explorations mn which no
major artery or vem was injured, 12 were performed be
cause of hematoma or active hemorrhage and 13 because of
location of the wound Effective control of bleeding vessels
m 12 prevented or decreased hematoma formation, 1
bleeding of mnor vessels was sufficient to have causef
shock Major arterial or venous mjury was present in 250
27 patients admitted 1n shock, 20 had artersal mjuries |
All penetrating wounds 1 the viermty of great ‘355;:
should be explored immediately, or artertograms should
made to exclude arterral mmjury Arteriograms do not e(r
clude the presence of major venous mjury Ligation of majo
vessels 15 undesirable Immediate restoration of mjured a:;
teries, by resection of damaged areas and primary repés
with simple suture or with autografts or homogra b
achieves the best results Infection should be avorded by
aseptic technic and use of antibiotics —
Management of Lacerations of Great Vessels of Pl}n
Thorax and Base of Neck The wounds are often quickly .
tal, owing to exsangmmnation The sustamned fugh I“'QSS“Iot
thin elastic wall and absence of stout tissues to abut z;:a“
firmly and continuously agawnst the myured areadml l]mg
agamst quick formation and maimtenance of clotted sea
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of a lacerated artery before blood loss is fatal. Persons who
survive the initial episode show massive hematomas, which
may become infected and are prone to early or late second-
ary hemorrhage. Great-vessel injuries do not heal cleanly as
a rule, and the few patients who ultimately survive usually
show an aneurysm or arteriovenous fistula.

Patients who reach the hospital alive should be regarded
as salvageable by an aggressive program involving imme-
diate thoracotomy, with control of hemorrhage, rapid re-
placement of blood volume, cardiac resuscitative measures
as indicated and definitive repair of injured structures, Frank
Buckner, Champ Lyons and Rex Perkins® (Med. College of
Alabama) report on 8 patients in whom such a program was
followed, with no deaths.

All patients had external wound sites, suggesting the pos-
sibility of major vessel injury, moderate distress and cardio-
vascular collapse, attenuated in most cases by drunkenness.
Three were actively bleeding, and 3 required continuous
digital pressure to control active hemorrhage. Three showed
associated lesser injuries. Average time from injury to ar-
rival at the emergency room was about 30 minutes. Some
patients immediately received fluids or blood intravenously;
others were taken straightway to surgery. Systolic pres-
sures on admission were 70-120. Three patients showed a
hematoma in the wound area, 5 had hemopneumothorax and
2 had a widened mediastinal shadow by x-ray. During sur-
gery 2,000-9,000 cc. whole blood was used. Actual repair of -
mjured vessels was not difficult once adequate exposure and
proximal control were secured. The stable physiologic status
on the operating table after control of hemorrhage and res-
toration of blood volume was striking. Postoperative course
was generally smooth.

Although anterolateral thoracotomy, a cervical incision
ot both may be used, the authors rely most heavily on the
Vvertical sternum-splitting approach to provide adequate ex-
posure for repair of lacerated vessels. The superior vena
cava, innominate veins, pulmonary artery, ascending aorta,
aortic arch and innominate, common carotid and subclavian
arteries can be visualized and hemorrhage controlled. The
Incision can be extended as the situation requires (Fig. 63).

) Surg., Gynec, & Obst. 107.135-142, August, 1958.



250 GENERAL SURGERY

Postoperative discomfort is minimal if bony parts are ap-
proximated accurately and held securely by wire. If there s
injury of a great vessel at the thoracic inlet or lower neck,
the incision may be extended into the neck along the ante-
rior border of either sternocleidomastoid muscle, thereby
exposing the carotid and subclavian arteries and the jugular

v
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& SUBCLAVIAN ¥ i

it Tefs ath_ tmies
coislsonse (Courineof Boethen T, 0™ SUi Crmee s Vbt 107.135162
August, 1958.)
and subclavian veins (Fig. 64) Once the vessel is expO:gsj
hemorrhage may be controlled by finger pressure and pm;e
imal and distal control then secured. Careful primary su i
of the 1njury with maintenance of vessel patency 15 theﬁne
sired goal. Simple over-and-over everting continuous e
silk repair is satisfactory. If primary repair Is ~xmpos'5,:ate'
grafting or Ligation may be performed. Esther innomt o
subclavian or mternal jugular veins can ust}ally be ?3 be
occluded. Ligation of both innominate veins shox{ o
avoided, as should occlusion of the superior vena €V, -
cause of resultant morbidity from venous suffusion.
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nearer to the heart any major artery is ligated, the better the
collateral circulation and the safer the procedure. The in-
trathoracic portion of either subclavian artery may usually
be ligated safely. Ligation of the innominate artery does not
produce gangrene of the upper extremity, but there is a re-

& \RS}
SUBCLAVIANA.
o

I=-SUBCLAVIANY.

==

PHRENIC N.

of f‘lfm SC—‘EX;;:‘E\[! s::lr’:%m splittimg inciston with extension along anterior border
oo Toiomastond muscle (Courtesy of Buckner, £, ef ol + Surg, Gymee &
ported 9% mortality from cerebral complications. Ligation
of the cervical portion of the subclavian and axillary artery
Is accompanied by low incidence of gangrene and is prefer-
ably avoided, Ligation of the common carotid artery is haz-
ardous, with reported mortality of 20-30%, and high inci-
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dence of cerebral complications, particularly 1n old patients

Surgery of Traumatic Arteriovenous Fistulas and Anen
rysms: Five-Year Follow-up Study of 215 Lestons 15 re
ported by Carl W. Hughes and Edward J Jahnke, Jr* (Wal
ter Reed Army Med Center). Vessels of the head and neck
were mnvolved 1n 11 1%, of the upper extremity 1n 32 6% and
of the lower extremity 1n 56 3% Major vessels were myolied
m 134 lesions

Imtially, the lesions were managed by obliteration Arte
riovenous fistulas were treated by quadruple ligation and
exciston and aneurysms by endoaneurysmorrhaphy or ligz
tion and excision Operation was delayed about 3 months or
over for development of adequate collateral arculation To
elimmate the long preparatory period, need of sympathec
tomy and occurrence of arterial mnsuffictency, restoration of
major vessel continuity was mtiated The preferred proce
dure was direct anastomosis, but lateral repair, division of
the fistulous tract and grafting procedures occastonally
were indicated Simultaneous venous reparr was used 1t
about 30% of major veins mvolved m fistula formatlon=
Eight patients required no operation because spontaneous
closure of the fistulas and aneurysms occurred during hosp;
talization, 6 of these lesions nvolved major vessels Ina
patients, heart size returned to normal soon after e]lmmii
tion of the fistula Only 2 showed evidence of cardiac falr
ure, and both responded to excision of the fistula and repal
of artery and vemn 5

Follow up exammation was possible n 76 of the 1 dPns
tients Two patients died after operation, 1 of endocar fltef
during hospitalization and 1 of tuberculosts 335 yeagsbalm
return to military duty At follow-up, 15 patients ha \‘es
g pain at rest, 7 had been treated by ligation of major e
sels and 8 by reparative surgery Six of the estremties e
volved were upper and 9 were lower Coldness 11 o
extremrty was present i 25 patients, 14 had fEPam“l:'ei:
cedures Some claudication was present mn 24, of ;)VI 0] lse
had reparative operations Five of 22 had no palpa ggquz\l
1n the mnjured extremity, 4 had weaker pulses, 11 ha den
pulses and 2 had stronger pulses than the unmjlﬂ(’fsym
tremity Seventeen patients in the follow-up sertes ha

(4) Aon Surg 148 790 797, November, 1958
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pathectomy, 7 before and 10 after operation Swelling per-
sisted 1 the mvolved extremities 1n 6 patients, and 1n each
of these the vein was higated Varicosities were present in 20
(15 lower) extremities Arteriovenous fistulas had been
present in 17 The veius were higated mn 18

Among 15 patients who changed occupation because of
the myury, the lower extremity was mvolved 1n 12 and the
upper 1n 3 Reparative vascular surgery had been performed
m only 4, whereas 11 had had the vessels ligated Nere
mjury and venostasis were among the causes leadmng to
change 1 occupation

Subjective evaluation of results was poor in 11 (10 had I-
gation), satisfactory 1n 17 and good to excellent 1n 43

Obliterative technics are acceptable for most minor ves-
sel lestons, but 50% of patients with obliteratnv e procedures
for lesions of major vessels, predominantly in the lower ex-
tremuties, had poor results These data indicate the desirabil-
ity of reparative vascular surgery, especially in the lower
extremities

Surgical Considerations of Peripheral Arterial Aneu-
rysms. Analysis of 107 Cases 1s presented by I Stanley
Crawford, Michael E De Bakey and Denton A Cooley®
(Baylor Umiv) Among the 107 patients, the aneurysm was
arteriosclerotic 1n 54, of traumatic origin in 37, occurring
m homografts 1n 7 and false aneurysm occurring after pe-
tipheral arterral operations in 6, 3 had poststenotic aneu
rysm of the subclavian artery

Of the 54 arteriosclerotic aneurysms, 30 were located 1n
the popliteal artery, 23 in the femoral and 1 at the bifurca-
tion of the tnnominate artery Relatnvely high mncidence of
multiple lesions was evident n that more than one arterio
sclerotic aneurysm was present m 55% of the patients
Traumatic aneurysm resulted from a gunshot wound in 25
patients and a stab wound 1n 12 In 12 patients, the lesion
“as a false aneurysm and i 25, there was a false aneurysm
and an arteriovenous fistula These traumatic lesions were
widely distributed, but 1n 29 (80%) patients, the aneurysm
myolved an artery necessary for normal blood flow, e g, the
carotid, brachial, femoral, pophteal or subclavian In 3 pa-
tients, poststenotic aneurysm was located mn the subclavian

() AMA Arch Surg 78 226238 February 1959
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artery just distal to g constriction produced by the anterior
scalenus muscle In 3 of 7 patients with aneurysms in periph
eral homografts for treatment of occlusion of the femoral ar
tery, the lesion developed 8 26 minutes after operation
Trauma was the cause of aneurysm 1n | Datient, and abnor

65 (above left) —False aneu
rysr:lif right brachial artery ;haw;;‘s’
specimen and its arteniograph ¢
pen;‘algce“ (above) —Leston at oper2
mnan 67 (left) —Restorat on of n:?;_
mal cireulat on by excis on axéd ex‘xcr o
end anastomos s of un nvolved ar
segments S ol

sy of Crawford E
A\gcAour:\crgh Surg 78 226 238 Feb
ruary 1959 )

mal 1mmunologic response was suggested, but n]ot P‘;’];e:f
in the other patients The etiologte factor 1 devel OPTm{ec
false aneury sms after operation was a combnation od ot
tion, tension at the suture hine and fraying associnte

use of the Edwards Tapp nylon tube
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Clinical manifestations of the disease varied according to
the type of lesion. Patients with arteriosclerotic aneurysms
were considerably older than those with the other aneu-
rysms and often had associated heart disease and hyperten-

A\ ;

Fig 68 —p, taken at and d showmng aneurysm of com

mon femoral artery d with 1 occl of superfictal femoral artery

Sndpatency of deep femoral artery (Couttesy of Crawford, E S, et 6/ AMA
reh Surg 78 226 238, Fehruary, 1959 )

sion. The presenting symptom m most of the patients,
regardless of the type of lesion, was a pulsating mass.

hrombosis was present in a significant number and was
associated with artenal insufficiency in all Rupture had 6c-
curred 1n 8§ patients with arteriosclerotic aneurysms and
heart failure was present m 3 with arteriovenous fistulas.
. The lesion was localized to an operable segment of artery
in all instances; treatment was directed at excision of the
lesion and restoration of circulation. Aneurysms were ex-
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cised m all the patients and restoration of circulation was
possible by end to end suture (Figs 6567) of the umm
volved segments in 45 instances—14 arteriosclerotic 2
traumatic and 2 poststenotic aneurysms of the subclavian
artery The defect remaiming after excision of the lesion m
the other patients was of sufficient length to require an ar

I\

cron tabe
Fig 69 —Photograph taken at operat on and dwagrams shﬁo::;lng‘eg;ﬂ % ere
replacing aneurysm and bypass ng segmental occlus on of supcrt C"n graft and de¢p
Restoration of circulat on to thigh 15 evident by anastomosts chrch Sarg 18 Ers
femoral artery (Courtesy of Crawford E S et al AMA

238 February 1959)

reulation Figs &

terial substitute to restore peripheral ct
ey Dacron tubes 3

and 69) For ths purpose, homografts,
the Edwards-Tapp tube were used 1y when
Results were extremely gratifymg, particular] )Norma
compared with the natural course of the disease eation
crrculation was restored 1 most of the patients AmpY
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was required 1 only 6, though many had artenal insufficiency
and gangrenc at time of operation Despite the high mai-
dence of associated heart disease and hypertension, onlv 3
patients died, all of whom had arteriosclerotic aneurysms
2, operated on for ruptured aneurysm, died of myocardial
wfarction and 1 died of air embolism

Tollow-up was over 3% years in most imstances and re-
sults have been well mamtained Three patients with arte
riosclerotic aneurysms have died since operation, 1 of rup
tured aortic ancurysm, 1 of myocardial infarction and 1 of
cancer Arterial occlusion occurred 1 only 3 patients, am-
putation was not required m any patient since discharge

Nonpenetrating Traumatic Injury of Aorta Rupture or
laceration of the aorta 1s 2 more common result of nonpene
trating traumatic injury than 1s generally appreciated Lo
ren F Parmley, Thomas W Mattingly, Willlam C Mamon
and Edward J Jahnke, Jr® (Washington, D C) reviewed
296 cases of nonpenetrating traumatic mjury that resulted
mn aortic laceration 1n 21 and rupture 1 275 The common-
est site of rupture was at the aortic 1sthmus, just distal to
the left subclavian artery Almost a fifth of all persons with
traumatic aortic rupture but no associated cardiac lesions
may be expected to survive at least temporarily The over-
all survival rate was 138%

Clinical manifestations of traumatic aortic rupture vary
In patients i critieal condition, symptoms suggesting a
cardiovascular lesion may not appear until hours or days
after myury, often with development of premomtory signs
or symptoms of impending hemorrhage, followed by sud
den death Other patients may show signs and symptoms
of aortic aneury sm with impending rupture weehs or months
later, or n absence of siguificant symptoms, aortic aneu-
rysm formation may be revealed by routine chest \ rays
Rarely, aneurysm with dissection may follow traumatic
aortic njury

Unexplained hemorrhage and hemothorax with \-ray
evidence of w 1dening of the mediastinum are the early man
ifestations of diagnostic importance After the first 24 hours,
when the condition of the patient becomes stable, probabil-
tties for diagnosis are greatly improved Signs and symp-

(6) Circulation 17 1086 1101 June 1958
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toms of aortic rupture then resolve into those produced by a
mediastinal mass, the hematoma or false aneurysm and the
tendency of this aneurysm to leak blood This often produces
a delayed or recurrent hemothorax, the one most important
diagnostic feature

In 3 other patients, retrograde aortography proved to be
the most effective roentgenographic means of delmeatmg
the extent of the lesions Surgical treatment of a false aneu
rysm that has remamned stable for a prolonged period has
been successful, but 1n some 1nstances conservative manage
ment may be the treatment of choice The authors success
fully resected a traumatic aortic aneurysm i 2 patients
> [On the basts of our experience, we would take strong exception to the
advocacy of conservative management of = ~fehaanci
As emphasized 1n the editorial comment t
Boox, these lesions may occasionally rer
relatively long periods, but tn most instances progression with ultimate
rupture takes place On the other hand surgical treatment of these lesions
has provided highly gratifying results_as evidenced by our own experienc
1n 16 cases, with success mn all but 1 For these reasons, surgical treatment
15 strongly recommended 1n all such cases unless there are serious contra
indications to operation such as severe cardiac, cerebral pulmonary of
systemic diseases —Ed ]

Aneurysms of Thoracic Aorta: Analysis of 179 Patients
Treated by Resection during the past 7 years1s presented by
Michael E De Bakey, Denton A Cooley, E Stanley Crav
ford and George C Motns, Jr7 (Baylor Umv ) Cases were
classified into four groups

Group 1, aneurysms of the descending thoracic aorta 73
cases, reflects the relatn e frequency of this my olvement Iff
excisional therapy, the most important consideration arises
from the necessity for temporary arrest of aortic cnrcula’noiﬂ
through the segment to be resected and the consequent €
fect of mcreased vascular resistance on the heart and 1
chemic damage to the spinal cord for

Hjypothermia was for some time the primary mea‘;ils Z
prevention of neurologic sequelae Because of certaint 1lsa\ ’
vantages, a method of controlled extracorporeal circt atui
was developed, consisting of a pump-bypass it which oy
genated blood 1s removed from the left auricle and P“m;’es
mto the aorta distal to the occluding clamps through a Prlaxs
tic cannula mserted upward mnto the left femoral artery I]h
method was applied 1n the last 36 patients, and mortal

(7) J Thoracic Surg 36 393 420 September 1958
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toms of aortic rupture then resolve mto those produced by a
medrastinal mass, the hematoma or false aneurysm and the
tendency of this aneurysm to leak blood This often produces
a delayed or recurrent hemothorax, the one most important
diagnostic feature

In 3 other patients, retrograde aortography proved to be
the most effective roentgenographic means of delineatng
the extent of the lesions Surgical treatment of a false aneu
rysm that has remamed stable for a prolonged penod s
been successful, but 1n some instances conservative manage
ment may be the treatment of choice The authors success
fully resected a traumatic aortic aneurysm i 2 pattents

> [On the basts of our expertence we would take strong exceptton to the
advocacy of conservative management of traumatic aneurysms of the aorta
As emphasized 1n the editorsal comment on page 243 of the 1958 59 Yzat
Boox these lesions may occasionally remain stable and asymptomatic for
relatively long periods, but sn most mnstances progression with ultimate
rupture takes place On the other hand surgical treatment of these lesions
has provided highly gratfymg results as evidenced by our own experienct
in 16 cases with success in all but 1 For these reasons surgical treatment
15 strongly recommended 1n all such cases unless there are seriotis contrd
mndications to operation such as severe cardiac, cerebral pulmonary of
systemic diseases —Ed ]

Aneurysms of Thoracic Aorta Analysis of 179 Patients
Treated by Resection during the past 7 years1s presented bt
Michael E De Bakey, Denton A Cooley, E Stanley Crav
ford and George C Morns, Jr 7 (Baylor Univ) Cases were
classified into four groups 7

Group 1, aneurysms of the descending thoracic aorta :
cases, reflects the relative frequency of this imvolv ement In
excisional therapy, the most important consideratton anse;
from the necessity for temporary arrest of aortic cn—culatlof
through the segment to be resected and the consequent ¢
fect of ncreased vascular resistance on the heart and 18
chemic damage to the spinal cord for

Hjypothermia was for some time the primary means 3
prevention of neurologic sequelae Because of certain dxsaon
vantages, a method of controlled extracorporeal c1rculatl\
was developed consisting of a pump bypass m which © z’
genated blood 15 remov ed from the left aurscle and P“mf .
nto the aorta distal to the occluding clamps through a "}‘12:15
tic cannula inserted upward 1nto the left femoral artery iy
method was applied n the last 36 patients, and morta

(7) J Thoracte Surg 36 393 420 September 1958
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was reduced from 27% (in the first 37) to 19% That 2 pa-
tients m each series showed some neurologic disturbance
unexplainable by any varable in method or condition of the
patient suggests that considerable variations ewist 1n toler-
ance of the spmal cord to temporary aortic occlusion Age,
etwology, hypertension and pre-existing heart disease are

>
T

W T

%\QV\

Fg 76— \ethod of resection and graft . m th bd aneu
rysms A Dacron tube 1s attached to descend ng thoracic 2orta above aneurysm by
end ta side anastomosis and te abdom nal aorta below aneurysm by end to-end ‘anasto-
mosis B left renal artery ts attached to correspond ng branch on Dacron tube by
end to-end anastomosis and blood flow restored to left kidney occluding clamps are
then applied to remaining visceral branches and to aorta above aneurysm but below
proximal end to side anastomosis of Dacron tube and aneurysm 1s excised € end
to end anastomosis 15 then done between respective branches of Dacron tube and might
renal superior mesentersc and cehiac arteries n that order wth restoration of ciren
lat on after 1 proced s 1 by suture closure
of distal end of thoracic aorta immedrately below end to side anastomos s of Dacron

tube (Courtesy of De Bakey Ml E et af J Thoracic Surg 36 393420 Septem
ber 1938)

significant 1n mortality rate Follow-up of several months
to over 5 years revealed, with few exceptions, complete re-
lief from symptoms and resumption of normal activities
Group 2, aneurysms of the aortic arch, 50 cases, represents
the most sertous form of aortic aneurysm because the dis-
ease 15 grave and excision difficult In certain sacciform
aneurysms of the aortic arch, tangential excision and aortor-
rhaphy may be preferable, but in fusiform aneurysms and
sacciform aneurysms with the neck of the sac relatively
lnrge, resection of the entire segment with graft replacement
1s necessary Temporary arrest of aortic circulation at this
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level interrupts cerebral blood flow and can produce fatal
1schemic damage to the central nervous system The sertous
strain placed on the left ventricle may cause acute cardiac
failure

To overcome these problems, for aneurysms involving the
transverse arch or the distal portion of the ascending aorta
a temporary shunt 1s the method of choice With develop
ment of the crimped Dacron tube, the bypass principle can
be applied as both a temporary and a permanent shunt

1ol aorta

and i i ComIied relagement of exoned, o8t o Y Sopenr T
(2) left renal (3) and right renal (4) arteries (Courtesy of De DBakey
ct'al ] Thoracic Surg 36 393 420, September, 1958)
When the proximal portion of the ascending aorta 19 lﬂi
volved, cardiopulmonary bypass with use of an zu-txﬁcu:i
heart Jung apparatus 1s required Operative rish1s mﬂuenCCl'
by type and location of aneurysm, age and method of e‘<€e
ston Total mortality i the group was 56%, but this ﬁg“;
must be evaluated against the extieme gravity of the nz\tml't5
course of the disease Among surviving patients, restt
were highly gratifying -

Group 3, thoracoabdominal aneurysms, 22 cases 13 Slgizs‘
1cant because these aneurysms involve the prmCIPfll M h
sels to the abdominal viscera Excision 1s associated “a]n
danger of fatal ischemic damage to the hver, kidneys
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gastrointestinal tract consequent to temporary arre§t of
blood flow to these organs. Syphilis was the predominant
cause of the lesion. Hypothermia, controlled extracorporeal
circulation and temporary shunts have been used to over-
come danger of damaging sensitive abdominal organs R_e-
cently, use of the crimped, kmitted Dacron tube has permit-

Fig 72 —Use of controlled extracorporeal circulation to provide blood flow into
aorta distal to site of application of occluding clamps After segment of dissecting
aneurysmal process 1s exaised above its onigin, false lumen 1a distal end 1s obhiterated
by sewing outer and mner walls together — ! .
to upper aoftic opening 15 done by contn
mosts_of graft to lower opeming 1n aert
then done (Courtesy of De Bakey, M E
tember, 1958 )

ted conversion of the temporary shunt into the permanent
graft {Figs. 70 and 71). Of 8 operative deaths, 6 occurred
in patients over age 60. Results among patients who sur-
vived were excellent, and follow-up to 214 years revealed
mamntenance of normal activity.

Group 4, dissecting aneurysms, 34 cases, represents one of
the most serious forms of aortic disease. Four aneurysms
involved the aortic arch; the others arose in the progimal
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segment of the descending thoracic aorta. When the dis
secting process begins in the ascending aorta, the procedure
consists of creation of a re-entry into the true aortic lumen
above, with obliteration of the false passage below. Though
this obviously is not curative, 1t diminishes likehhood of
rupture above and restores normal aortic circulation below.
For lesions arising in the descending thoracic aorta, a more

neurysm show
hrough v\h(cg
Cross section at bottom of photograp!

Fig 73 (left) —Sagittal section of resected segment of dissecting an
ing gross pathologic features ?i ‘le‘smn Arrow_indicates intimal tear

- Ath smaller lumen and farger fabse lumen
of segment of aorta and dussecting aned
(Lotriesy UL we bakey, M L, et s J Thoracic Surg 36 393420 Septembers
1958 )
curative type of operation may be used, i e, excision of the
segment mvolved 1n the origin of the dissecting process anc.
replacement with graft (Fig 72) When the dissecting pl’C‘l
ess 15 not well localized, the proximal portion 18 exaised, t \g
false passage below 1s obliterated by suture of the mner an
outer wall and aortic contimutty 1s restored by graft (Flgst‘
73 and 74). Of 30 patients so treated, 8 died. Age did no
seem to be sigmificant 1n mortality, but hypertension Was
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highly significant. No deaths occurred among patients con-
sidered normotensive. Follow-up to 334 years revealed that
most surviving patients had resumed normal activity.
Surgical Treatment of Aortic Dissecting Aneurysm. The
thoracic approach advocated by De Bakey and co-workers
for recent dissecting aneurysm, before onset of peripheral
dissection, has yielded 10 survivors among 17 patients de-
scribed 1n the hiterature, Masauki Hara and James H. Grow-

“I‘ RS SN 2 bt fumess of
%
== 3,»\ w fing anearysm

/ Dotaral fumen
of corfe

Tig 75 -—Operatise procedure  (Court,
Avmogs 5 2SS ronedug yCourtesy of Mara, M, and Growdon, J H

don® (Umwv. of Arkansas) observed 4 patients with this dis-
case Two underwent De Bakey’s fenestration operation
and a third died while awaiting induction of anesthesia. Op-
eration was not recommended in the fourth because of pro-
gressive renal failure. One patient has survived 30 months
after operation; the other died after readmission, with signs
of congestive heart failure, about 2 months afte; operation.

. N
Woman, 56, semicomatose, was hospitalized 1n a shochlihe state
(8) Angology 9 233 237, Auguet, 1958
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which had followed a sudden excrucriting pam 1 the midsternal and
left anterior chest area 3 days before Blood pressure stallized at
140790 The heart was enlarged, with 1 loud systohic murmur A se
rologic test for syphilis wis positive A chest film showed dilation of
the vscending and transverse 1ort1 and elongation and tortuostty of
the descending aorthn An ECG revealed incomplete atrioventricular
bloch and 1schenuc effect and changes suggestive of left ventricular
hy pertrophy
Thoracotomy was performed on the 10th diy The descending
aorta was mncised on 1ts lateral half 10 em above the driphragm re
vealing a dissecting aneurysm which was circumferential except for
a 1 cm segment on the medial wall The inner lamma of the aneu
rysmal channel was divided transversely, including the previously
unimmvohved segment A few small clots were present in the false Iu
men Overlapping interrupted mattress sutures were placed so as to
obliterate the distal false passige (I'ig 75) A sizable rim of free
margin of the mner wAll of the proximal side was excised to provide
re entry 1nto the aortic lumen The meision 1 the aorta was closed
by approximating the proximal edge to the reconstituted full thick
ness of the mferior mrgin with 1 continuous suture of 4 0 sith Con
valescerice w1s upeyventfal except for accumulation of flurd tm the feft
pleural cavity, which gradually disappeared The patent left the hos
pital 18 days after operation and was well 30 months later J
This limited experience supports previously expresse
views that early operation 1s mdicated 1n recent dissectng
aneurysms Mortalhty of dissecting aortic aneurysm i the
first 30 60 days 1s 75 90%, about 25 50% of patients die
within the first 48 hours Hence the need for surgical treat
ment 1s most pressing m the acute phase of the disease
Pathogenesis and Significance of Poststenotic Dxlz:ltatlt;:'l
n Great Vessels were studied by Francis Robicseh, Paul ¥
Sanger, I'rederich H Taylor, Roberto Magistro and Lgidio
Fotr® (Charlotte N C, Mem’'l Hosp) by chnical observa
tion and hydrodynamic esperiments Poststenotic dilata
tion 1s 2 hemodynamic paradox According to the generﬂt
laws of hydrodynamuics, if a closed system 1s constricted ns
a circumscribed area, the pressure rises above the Ste"{’s’d
and decreases below 1t When the diameter of a great bTOIL')lC
vessel 1s abruptly dimimished, the same changes occuf e
blood pressure rises proximally to the stenosss, but after
narrowing it becomes pathologically low .
On consideration of the distensibihity of blood vessels,;
appears reasonable to assume that m the prestenotic ar:c
the vessel should dilate and 1n the low pressure poststeno

(9) Ann Surg 147 835844 June 1958
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section, the diameter should become smaller The contrary
actually happens, as the vessel dilates immediately after the
stenosis, sometimes to several times 1ts ongmnal diameter
This phenomenon 1s common 1n aortic coarctation, pulmo-
nary stenosis, aortic valvular stenosts, etc
In direct catheterization studies and model experiments,
local increased pressure m the poststenotic region was not
found Therefore, the authors believe that the origin of post-
stenotic widening cannot be explamned by elevation of lat-
eral pressure below the level of the stenosis Hydrodynanuc
studies showed that the turbulent flow and, perhaps more
mmportant, cavitation are the factors causing severe injury
of the vessel wall These factors act more severelv when
stenosis 1s abrupt Poststenotic dilatation 1s an important
sign 1 differentral diagnosis between stenosis myolving a
short or a long segment of a vessel
Poststenotic dilatation is a favorable factor 1n blood circu-
lation because 1t improves blood flow below the level of the
stenosis This process may be compared to the function of
the so called water suction pump This theory 1s supported
by the observation that collateral vessels entering the di-
lated section mmmediately below the stenosis generally are
dilated to a high degree, thus mdicating mncreased flow
Atherosclerotic Changes 1n Grafts of Thoracic Aorta
Robert S Flom, Robert B Benjamm, Charles E Turbal,
Lloyd D MacLean and F John Lewis! (Umiv of Minne
sota), with the technical assistance of Mildred Baker and
Elizabeth Swyryd, report that an atherogenic diet, which
caused moderate 1ncrease in serum cholesterol 1n dogs (ax-
erage 404 mg , with normal being 162 mg /100 ml ), resulted
n severe atheromatous degeneration 1n aortic graft replace
ments of Inalon and homografts Mmimal degeneration oc-
curred m grafts of nylon and Orlon On gross evaluation of
the grafts and rating from 0 to 4 on the basis of mcreasing
atheromatous change, the host aorta was 0, Orlon 075, nylon
133, homografts 245 and Ivalon 28 All grafts were placed
m the thoracic aorta 1n series as aortic replacement in a
single dog, this allow ed comparison of degenerative proc-
€sses 1n grafts under almost 1dentical conditions
Degree of degeneration, as assessed by obseriation of pig-
(1) Surgery 44 356.360 August 1958
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which had followed a sudden excruciating pain in the midsternal and
left anterior chest area 3 days before, Blood pressure stabilized at
140/90. The heart was enlarged, with a logd systolic murmur, A s
rologic test for syphilis was positive, A chest film showed dilation of
the ascending and transverse aorta and elongation and tortuosity of
the descending aorta, An ECG revealed incomplete atrioventricular
block and ischemic effect and changes suggestive of left ventricnlar
hypertrophy.

Thoracotomy was performed on the 10th day. The descending
aorta was incised o its lateral half 19 ¢, above the diaphragm, re-
vealing a dissecting aneurysm which was circumferential except for
a l-cm. segment on the medial wall, The inner lamina of the anes-
rysmal channel wag divided transversely, including the previously
uninvolved segment. A few small clots were present in the false ln-
men. Overlapping interrupted mattress sutures were placed so as to
obliterate the distal false Passage (Fig, 75). A sizable rim of free
margin of the inner wall of the proximal side was excised to provide
re-entry into the aortic lumen, The incision in the aorta was closed
by approximating the proximal edge to the reconstituted full thick-
ness of the inferior margin with a continuous suture of 4-0 silk. Con-
valescence was uneventiul, except for accumulation of fluid in the eft
pleural cavity, which gradually disappearcd. The patient left the hos-
pital 18 days after operation and was well 30 months later.

This limited experience supports previously expressed
views that early operation is indicated in recent dxschtmg
aneurysms. Mortality of dissecting aortic aneurysm in the
first 30-60 days is 75-90% ; about 25-50% of patients die
within the first 48 hours, Hence the need for surgical treat-
ment is most pressing in the acute phase of the disease.

Pathogenesis and Significance of Poststenotic Dllatatx%n
in Great Vessels were studied by Francis Robicsek, Paul W.
Sanger, Frederick H. Taylor, Roberto Magistro and Eg“}“’
Foti? (Charlotte, N. C., Mem’l Hosp.) by c]xnmal' obs.eﬂﬂ'
tion and hydrodynamic experiments. Poststenotic dllaml
tion is a hemodynamic paradox. According to the.geﬂde"at
laws of hydredynamics, if a closed system is constricte ?s
a circumscribeq area, the pressure rises above the stenostd
and decreases below jt. When the diameter of a great b?fe
vessel is abruptly diminished, the same changes occur. tl:e
blood pressure rises proximally to the stenosis, but after
narrowing it becomes pathologically low. "

On consideration of the distensibility of blood ve.SSEIS-E;
appears reasonable to assume that in the prestenotic ﬂfﬁc'
the vessel should dilate and in the Jow-pressure poststeno

(9) Ann Surg 147 835-844, June, 1958,
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section, the diameter should become smaller The contrary
actually happens, as the vessel dilates tmmedintely after the
stenosis, sometimes to scveral times 1ts ongmnl diameter
This phenomenon 1s common 1 aortic coarctation, pulmo
nary stenosts, 2ortic vabvular stenosis, etc

In direct catheterization studies and model experiments,
local mcreased pressure n the poststenotic region w1s not
found Therefore, the authors believe that the ortgm of post
stenotic widening cannot be expluned by elevation of lat
eral pressure belon the level of the stenosis Hydrodynamic
studies showed that the turbulent flow and, perhaps more
important, cavitation are the factors causmg severe mjury
of the vessel wall These factors act more severely when
stenosis 1s abrupt Poststenotic dilatation 1s an important
sign 1 differential diagnosis between stenosts imvolving a
short or a long segment of a vessel

Poststenotic dilatation 1s a 1y orable factor m blood circu-
lation because 1t mmproy es blood flow below the level of the
stenosis This process may be compared to the function of
the so called water suction pump This theory 1s supported
by the observation that collateral vessels entering the du
lated section immediately below the stenosis generally are
dilated to a high degree, thus mdicating increased flow

Atherosclerotic Changes in Grafts of Thoracic Aorta
Robert § Flom, Robert B Benjamin, Charles E Turbak,
Lloyd D MacLean and F John Lewis! (Umv of Minne-
sota), with the techmcal assistance of Mildred Baker and
Elizabeth Swyryd, report that an atherogemic diet, which
caused moderate mcrease 1n serum cholesterol 1n dogs (av-
erage 404 mg , with normal being 162 mg /100 mI) resulted
In severe atheromatous degeneration 1n aortic graft replace
ments of Ivalon and homografts Mimmal degeneration oc
curred 1 grafts of nylon and Orlon On gross evaluation of
the grafts and rating from 0 to 4 on the basis of increasing
atheromatoys change, the host acrta was 0, Orlon 075, nylon
133, homografts 2 45 and Ivalon 28 All grafts were placed
n the thoracic zorta 1n series as aortic replacement m a
single dog, this allowed companison of degeneratn e proc-
€S5S 1n grafts under almost :dentical conditions

€gree of degeneration, as assessed by observation of pig

(1} Surgery 44 356 360 August 1928
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mentation, ulceration, calctum deposition and plaque forma
tion, was not correlated with elevation of serum or tissue
cholesterol over the range studied (150 900 mg /100 ml)
Some dogs with comparatively low blood cholesterol had
4+ changes 1n the graft, whereas others with consistently
hugh blood cholesterol levels had 14 alterations The m
duced hypercholesterolemia had no observed effect on the
host aorta over the period of study (average cholesterol
feeding period, 49 weeks)
> |1t ts not surprising that the degree of atherosclerosis observed in this
study did not correlate with the concentrations of serum or tissue choles
teroi for the authors recorded atheromatous change when any type of
degenerative change was present Several types of degeneratne or retro
gressive changes mcluding ulceration fibrous plaques and calctfication may
occur 1n grafts when amimals are not -
and a ligh concentration of serum or
therr development In our opimuon the
We have limted this term to refer to .
those observed m the human with foam cells and cholesterol clefts Using
the term m this restricted sense, we have observed a correlation bet\\ECdﬂ'
the serum cholesterol concentratton and atheromatous changes—
Development of Atheroma m Arteries Subjected to Exi
pertmental Thromboendarterectomy was studied by Pau
T Grysha? (Harvard Med School) A series of ammals sub
jected to experimental aortic mtimal resection were ret
dered hypercholesterolemic during regeneration of the :mrl
tic wall In all the ammals killed, the area of mtlglﬂ
resection was patent, with no evidence of constriction ne
specimen showed an area of roughened mumal surface l’es
sembling munor stalactites, but all of the other specimen
were smooth, ghstening and translucent so that the sk st:‘
tures could be seen easily through the nenly formed mtlﬂ;a
surface All the spectmens showed a relatvely normal at;f e’
except for the segment of regenerated endothelal Su;'lﬂt;e
In the area of the regenerated endothelial surface 11 2 e
anmmals were areas that showed varymg degrees of d‘S{f’ ot
atheroma grossly These appeared as rounded or lrreb:m
streahed areas often raised, yellow orange plaques, ra"aﬂeg
m size from 01 to 2 cm Microscopically, these areas stat e
heavily with sudan black and appeared to be onl)’n‘;‘ cal
newly formed collagen layer These appeared as we Odtf
1zed deposits of lipid and 1n other areas showed up 5‘5”" e
fuse liptd deposition throughout the newly formed Cot ﬂglc
lnyer With this relatively low level of hypercholester

(2) Surgery 45 655660 Apnl 1959
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mia, none of the other major arterial trunks examined, in-
cluding the coronary, aorta, mtercostal, lumbar, iliac and
femoral arteries, showed any atheroma formation or su-
danophilia, grossly or microscopically.

There was no correlation between serum cholesterol lev-
els, time between operation and start of diet and degree of
atheroma. Mural thrombosis probably was a precursor of
atheroma formation in some instances.

In chnical practice, the natural question that arises as a
result of these observations is, “How significant 1s lipid
deposition in patients who have had thromboendarterec-
tomy for their occlusive atherosclerosis?” Thromboendar-
terectomy is done in patients m whom humoral factors are
unchanged postoperatively aud there is an added predis-
posing local arterial factor as a result of the operation

The opportunity to study arterial segments in patients
who had thromboendarterectomy many years previously 1s
obviously needed These observations should not be con-
sidered as a deterrent to the operation, since the good re-
sults of the operation far outweigh its atherogenic possibil-
ittes Thromboendarterectomy remams a useful tool in
atherosclerotic occlusive disease.

New Type of Vessel-Suturing Apparatus is described by
Kiyosht Inokuchi® (Fukuoka, Japan).

Apparatyus —The structure (Fig 76) consists of two mamn parts
(1) paired bushings (“clipping” and “supporting”) and (2) a pair
of hemostatic clamps, each of which 15 attached lateral to the bushing.
Each bushmg 1s made of two half-bushings, completed as a circular

bushing b ""1e principle lies 1n U-shaped
chips, loca 1 their legs directed toward
the suppo out by a pushing comb, at-
tached to . surface of the bushing and

coming 1nto motion by lever action 1ne chipping surface of the sup-
porting bushing has many holes, corresponding in number to the
clips, when clips are driven out into the supporting bushing, their
legs are bent n B shape 1n the corresponding holes. Clips are made
of alloyed steel (22A), which guarantees less severe local reaction.
Another accessory of the mstrument 1s a knife-edge bar, wedged be-
theen the two bushings to prevent destruction of inttma when the
bushings are pushed together The apparatus 1s equpped with a dozen
bushings, 1n caliber from 2 to 20 mm , each with a carrier forceps

Teci~ic —The vessel 1s mobilized from the surrounding tissue.
Hemostat clamps are placed on each side of the future anastomosis
Half—bushmgs are adapted to the vessel end The vessel end 1s turned

() AV A Arch Surg 77 954957, December, 1938
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inside out and fixed around the bushing with the fixing clamp. The
same procedure is performed on another vessel end, Two bushing
clamps are approximated and secured with the bar between them.
The clipping lever is pressed, and clips are driven by the pushing comb
dnd run through the vessel wall, Their legs are bent 1n B form in
holes of the supporting bushing and a watertight anastomosis is
completed.

Data obtained from many animal experiments and some
clinical cases show that the apparatus prevents thrombosis

A e !Em_ - ,
=~

:$

!

< L
r *.l . | l
Fig 76 —Clpping part of apparatus A, parr of d:’{pﬁ?ismhc”' B, posterior

view of chppug bushing. (Courtesy of Inokuchi, K.: Arch  Surg. 77354
957, December, 1958 )

at the line of anastomosis and permits anastomosis or tr:ms:
plantation of small-caliber vessels, which has been impos
sible with the manual method. Anastomosis can be acc!;lmd
plished much faster than with the manual suture metho
and is easy and sure. ‘A
> [This apparatus is much DIike that described by Androsov (ill‘o‘}hus.
Arch Surg 73:902, 1956) and is similar in principle to a host Dtuseful
developed during the past half century which have been found mos b
i decorating a surgical museum They are also useful reflecting
of clinical expertence with vascular disease —Ed nylene
Technic for Nonsurgical Insertion of Large Polyet 1Y
Tubing into Blood Vessels was developed by Charles
Dotter and Josef R. Smith.* deter-
Meraop —The bore of the polyethylene tubing to be used del

(4) Circulation 18 640 643, October, 1958,
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Fig 77 —Techmc for nonsurgical msers €1 ~a o1k fenad ban o a 81 g

vessels 4 few inches from one end of t -

enough to admit needle B needle 1s push

wall 'C tube 15 streiched until its elastic

malds around end of needle thinming nea

through thinned wall near needle pomnt to ¢

ready for insertion (with or without syrin

needle shaft shows at arrow To right of needle 1s tubing (not shown) to be advanced

after insertion and removal of gmde needle Principal advantage of this method over

others 15 that tubing length and caliber are hinmted only by patient s anatomy rather

than by needle gauge or other special equipment such as sounds (Courtesy of Dotter,
T ‘and Smith J R Circulation 18 640 643 October 1938)
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nuines the gauge of the guide needle because the gutde needle nust
fit smoothly into the tubing Polyethylene tubing 1s avadable m sizes
ss:umble for use with il needle guges ncluding the 12 gruge Robb-

ter *

1rough one wall of the tubing 48

M oatuls vl €lu (11 /sy aae tip of the needle 1s introduced
through this shit pomnting toward the end of the tubing and the nee
dle shaft advanced until the butt of the needle bears on the tubing At
this juncture there will be 1bout 4 6 1n of tubing projecting beyond
the tip of the needle Tlus 1s grasped by a hemostat and countertrac
tion 1pplied at the base of the needle shaft to forcibly stretch or dray
out the tubing This results i thinning of the wall of the tubing at
and close to the needle tip The stretched tubing beyond the needle s
ctit off 5015 to leave the needle tip projecting shghtly beyond the sev
erance site The needle and tubing mny be prepared before or after
sterilization 1n either c1se gloves are necessary for actual msertion
nto 4 blood vessel

Insertion 1s facthtated 1f witer procaune a small (12 mm ) nick1s
made 1n the patient s skin over the desired vessel If thisisa ven it
should be distended by applying a tourmquet When blood 1ssumg
from the needie indicates an intraluminal position of sts hp the nee
dle 1nd 1ts surrounding jicket of tubing are advanced ns far as pos
sible within the lumen The sensation of resistance giving nay nay
stgmfy entry of the tubing into the vessel Thereafter the needle
(alone) 1s removed care being tken not to retract or othernise dis
lodge the tubing in the process After the needle 1s out the tubing 15
advanced as far as purpose dictates and taped m place on the foreann
Arterial cannultion by this or nny other method demands tugher
degree of competence than does venipuncture

In elminating the need for surgical exposure of the ves{
sel to be cannulated time 15 saved and the possibality ©
wound nfection or vascular damage 1s reduced

Etiologic Mechanisms in Development of Collateral Cir
culation were studied by James N Winblad Keith Reemlt
sma Jean L Vernhet Lows P Lavslle and Oscar Creecﬂl
Jre (Tulane Univ ) m 93 extremity preparations m 49 dob:
and 31 patients with occlusive peripheral vascular dlseasr
The methods used were intra artersal pressure tracings ﬂm
teriography cmefluorography tissue Po. and Perf“s‘ona‘
a mayor artery distal to occluston with saturated and uusral
urated blood “After acute occlusion of the superficrl iemﬁdI
artery in the dog pressure proximal to the occlusion site o
not rise Drop 1 pressure distal to the site of occlusxonlst
4 nanpulsatile level between 35 and 60 mm Hg was Concsch\
ently noted Durmng the first 4 6 seconds after acute ©

(2) Surgery 45 10§ 117 Janvary 1959
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ston, pronounced pressure gradient existed across to the
site of occlusion

Artenography and cmefluorography showed that collat-
eral flow deyveloped simultaneously with onset of occlusion
Within the first 4 6 seconds after occlusion, when distal pres-
sure was nonpulsatile, collateral vessels were observed to
arise from the major vessel and 1ts branches proximal to the
occlusion site About 6 seconds after occlusion, when the
pulse contour 1n the distal vessel became pulsatile, collat-
eral vessels origmating pronimal to the site of occlusion
were noted to communicate with similar vessels that jomed
the arterial trunk distal to the site Within 3 5 minutes after
occluston, when anterior tibial pressure reached a maximal
level, collateral circulation, as shown by arteriograms and
cmefluorograms, also was maximal

In i estigating anoa of tissues distal to the site of oc
clusion, the maximal drop 1n tissue Po; was noted about 1
nmunute after acute occlusion, whereas maximal fall in pres-
sure was noted mnstantaneously Perhaps this discrepancy
may be partially explained by the prolonged equlibration
time of the bare platmum electrode used to record tissue
Po; To evaluate the importance of anowia 1n development
of collateral circulation, an experiment was devised to per-
fuse the extremity distal to the site of occlusion with satu-
rated and unsaturated blood on different occasions, under
these conditions no effect on development of collaterals was
noted

Chnical studies support these experimental observations

n the presence of a significant pressure gradient across
an area of obstruction, an extenstve collateral network func-
tions to bridge the obstructed segment Restoration of blood
flow and pressure by thrombomtimectomy or bypass causes
rapid decrease mn the size of these collateral vessels An
mtra-artertal pressure tracing obtained distal to an ob-
structed segment appears to be correlated with the size of
the collaterals Such tracings have often proved to be better
guides of collateral circulation than arteriograms In gen-
eral, patients who showed ligh pressure (75-90 mm Hg)
in pedal arteries were found to have excellent runoff When
pedal artery pressure was low (15-30 mm Hg), another
tracing was made immediately below the level of occlusion
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In such patients, when pressures just distal to occlusion
are about equal to pressure in the foot, the runoff has proved
adequate In patients who show sigmficant drop m pressure
between the area just distal to the occlusion and the foot
the runoff appears impared

Anatomy of Collateral Circulation was studied by Ld
ward A Edwards® (Harvard Med School) Angiographic
and other data help to clanfy the defimtion of collaterals
the degree of vascular 1solation of various structures, the
collaterals 1n actual use and their effectiveness A collateral
path 1s one that bridges an obstruction 1n a vascular trunk
Usually 3t consssts of a vessel, or 1essels, coursing parallel
to the trunk, meeting and dischargmng blood mto a vessel
that has branched from the trunk below the obstruction and
has run prowimally, in a recurrent direction Whether or
not a particular artery will function as a collateral must be
determmined by experimental and clinical evidence butitss
reasonable to consider as potentral collaterals vessels that
course pronimally and distally, parallel to the obstructed
trunk

Collaterals should be differentinted from the ultimate 1es
sels that lie distal to the occlusion and that may be open of
occluded A second vascular system, as n the lung, heart of
Iiver, constitutes a supplementary varety of coliateral It
may be meffective because of differences n pressure or con
tent Bypassing an organ may be extremely harmful, as
when systemic diversion prevents the Iner from actmg 0%
portal blood

The vulnerability of 1n organ or part to vascular occltt
son depends considerably on the number of sources af #s
supply and on presence or absence of connections with
neighboring vessels or between the branches withim the
part Speanl vuinerabihity to 1scherma exists 1 an areag
junction of branches derived from two or more sources The
small vessels in such an area compnse the ultimate portions
of a distribution system 1e they are acral branches The
mterventricular septum and adjacent parts of the cardine
ventricles constitute an impressive example

The esophagus near the arch of the aorta and the pulmo
nary roots 1s noted as an atea of poor healing after surgerd

(6) Surg Gynee & Obst 107 183 194 August 1958
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It 1s a zone of junction between branches of the inferior thy-
roid, bronchial and left gastric arteries

The degree of vascular isolation of an organ may differ
from that of 1ts constituent parts

One channel of an anastomotic system may be long or
wide at the expense of the other vessels With such unbal-
ance, occlusion of a preponderant artery occasions more
1schemia than occlusion of the diminutive vessel Effective-
ness of collateral systems depends on size of the anastomo-
ses, occlusion pattern in regard to collateral mnvolvement,
functional needs of the tissue and general factors affecting
blood flow and blood content In at least one paired organ
—the hidney—total necrosis of a single member 1s less
harmful to the patient than survival of the organ with re-
duced arterial or v enous circulation

Adjustment to vascular obstruction in the Inver, lung and
heart involves connections between systemic vessels and
vascular circuts of specialized nature The term “supple
mentary,” rather than collateral, 1s proposed for such com
pensatory crculation In all these instances, channels be-
tween two systems of diverse nature are demonstrable, yet
physiologically the anastomoses entail certain imperfections
based on differences in blood pressure, content of blood or
direction of flow In general, the multiphicity of vemns and
therr freer anastomoses as contrasted with arteries, allow
for less interference with flow after venous occluston than
after occlusion of artenes Nevertheless, collateral made
quacy may be observed, based on details of morphology and
the nature of various diseases

One morphologic difficulty 1s the exceptronal importance
of a simgle ven 1n some regions Examples are the central
vein of the retina, the portal, the mesenterics and the renal
The closure of such vemns causes gross mterference with
outflow and frequently results in necrosis Other vems are
moderately preponderant, eg, the venae caiae, axillary,
popliteal and veins of the spinal cord and of the bramn Oc-
clusion of such v essels gives rise to necrosts if the part 1s sen-
sitive and collaterals are missing, as often 1s true m the
spinal cord, or to gross dysfunction, as in the hidney Where
conditions are not quite so critical, as 1n the hmbs, moderate
dysfunction may result



274 GENERAL SURGERY

Branchial Artenitis or Aortic Arch Arteritis New In
flammatory Artersal Disease (Pulseless Disease), Crtical
Review of 140 cases 1s presented by Bohdan ] Koszewshs
(Cresghton Umv ) The cases, reported from Japan, North
European countries and the United States, have been desig
nated as pulseless or Takayasu disease, aortic arch artentis
or brauchial artertis

The condition 1s found 1n young persons, mostly women
and 1s confined to the big elastic arteries arsing from the
aortic arch The primary lesion consists 1 an acute neutro
philic penarteritis, progressmng to panarteritis and causing
mtra arterial thrombosis Later stages are characterized by
fibroblastic hypertrophy of adventitia and media, with
lymphocytic and plasmacellular wnfiltration The arteritis
buwilds an integral part of pulseless disease or aortic arch syn
drome The characteristic vascular, cardiac, trophic, cere
bral, ocular and general symptoms permut its differentiation
from other mflammatory and degenerative arterial diseases
which may occasionally lead to occlusion of the supra 10rtic
branches

The most characteristic vascular sign 1s absence of arte
rial pulsation 1n nech, head and arms Usually the aullary
arteries, as well as the mternal and external carotids are oc
cluded by thrombus The brachial artertes and thy rocervical
trunk remamn mtact, bullding a rich network of anastomoses
around the neck and shoulders and supplymng the brun with
blood through hypertrophic vertebral arterses Vessels and
anastomoses can be demonstrated by percutaneous or retro
grade aortography Arteries origmating from the aortic
arch usually show diffuse narrowmg, m contrast to the ¥
regular lumen and segmental stenosis m arterioselerost
Collateral cireulation from the aorta and thy rocervical trunh
1s usually abundant and results in vascular thrills 11 the
neck, palpable pulsations on the chest and crenation of the
rib margins Blood pressure and oscillographic pulsattons
are not obtanable m the arms but may be elevated the
legs Cardrac mvolvement regularly occurs, and decorm
pensation mdicates usually the termmal stage Trophic
changes about the head include loss of teeth and hair, ulcers
on the lips or tip of the nose and perforation of the 11

(7) Anguology 9 180 186 June 19538
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septum Dimimished blood supply causes easy fatigability-of
the arms and a feeling of coolness 1n the hands and fingers
Occlusion of neck vessels causes dull headache, giddiness,
famnting spells, mental impairment and comulsive and au-
ditory disorders Ocular disturbances are photopsta and
blurring of vision The disease 1s usually accompamed by
general symptoms, such as low-grade fever, loss of weight,
anemit, leuhocytosts and a high sedimentation rate Elec
trophoresis of serum proteins shows increased gamma and
sometimes alpha; globulins

Branchial arteritis 1s serious, most patients died before
the 4th decade Time from onset to death varied from 1%
to 20 years No effective treatment 1s known, although pre
himinary results with combined steroid and anticoagulant
therapy are encouraging Thrombectomy, sympathetic de-
nervation and grafting of the carotid artery have not been
successful If control of the inflammatory process can be ef-
fected, vascular surgery should ameliorate the condition
> [This 1s a most nteresting disease and deserves more mtensive study
Analysis of our expertence with over 40 cases 1n which operative treatment
was used has provided certain observations that are contrary to those ex
pressed in this article (see following abstract) For one thing we are in
clined to beheve that atherosclerosis 1s the underlying etiologic factor in
most of these patients To be sure, an associated and sometimes severe n
flammatory reaction may be present but this has also been encountered
elsewhere 1n atherosclerotic occlusive diseases, as for example i Leriche s
syndrome. The cause for this inflammatory reaction in some forms of
atherosclerotic disease remains undetermmned For another, the dismal
prognosis reflected 1n this paper 1s not 1n accordance with our experience
Contrary to the author s statement that surgical measures such as throm
bectomy, sympathetic denervation and grafting of the carotid artery have
not been successful’ our results with surgical treatment consisting of
thromboendarterectomy and bypass grafts have been ighly successful
with restoration of normal circulation n all cases—Ed ]

Surgical Considerations of Occlusive Disease of Innomi-
nate, Carotid, Subclavian and Vertebral Arteries are pre
sented by Michael E De Bakev E Stanley Crawford, Den-
ton A Cooley and George C Morns, Jr® (Baylor Unn )
Arteriography was performed in 174 patients with arteral
msufficiency of the cerebrum and upper extremities Extra-
cramal arterral occlusion was demonstrated i 73 (42%) pa-
tients, 63 of whom were operated on Of the 115 lesions oc-
currimg 1n the latter patients and located in the internal
carotid, vertebral, innomiate, common carotid and sub
_-

(8) Ann Surg 149 690710 May 199
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clavian arteries, 88 were explored surgically, and 75 ob.
structive lesions that occurred in 53 patients were segmen-
tal in nature and amenable to restorative operation. The
other patients had extensive complete occlusion of the in-
ternal carotid or vertebral arteries, and in view of the dura-
tion of occlusion, these patients were not considered operable

The proximal forms of the disease were evident clinically

i . e ¢ of
Fig. 78 —Application of bypass method of treatment in multiple invohemeat ¢
vessels ansing from aortic arch A, zortogram ‘b:fore operation showing complete

ud and
left subcl:vlan aﬂenes.ar;?e.xyl:c';hcn of incisions, extenti 'loeg(")cc%‘;:x'?%:cr:‘l}l}}?”gm‘f‘;‘
e o B G Sore 4o es6.750, May, 1939
by the manifestations of arterial insufficiency of the cer¢-
brum and upper extremities, Distal occlusions were mant
fested by cerebral arterial insufficiency. Because of the 1.1“1;
itations of accurate localization of the lesion on clinical
grounds, all the patients were studied by arteriography. L?'
sions occurring in the great vessels arising from the aortc
arch were operable regardless of the location and extent 0l
occlusion (Fig. 78). Incomplete occlusions of the internd
carotid and vertebral arteries were similarly amenabie t‘e’
operation. Complete occlusions of the latter vessels Wer
rarely operable unless explored soon after onset of symptmff-"_'
Treatment was directed toward restoration of normal cn'~
culation, and to achieve this objective, two types of Proc®
dures were used: endarterectomy and end-to-side bypaﬁf
graft. Endarterectomy was used in the treatment of w(]eu.
Tocalized lesions (Fig. 79) and the more extensive 0CC b
sions were bypassed (Fig. 80), using a suitable arterial st
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Fig 79 —T, 1 carotid artery showing method of applying patch n
showing partial

artenal closure after endar , P
occlusion of right tmternal caroud artery B_at operation, with patch i place C,
method of applying patch D o (Courtesy of
De Bakey, M E, ef a! Ann Surg 149 690 710, May, 1959)

stitute Endarterectomy was performed in 37 lesions and

graft bypass in the treatment of 38 lesions Temporary
shunts were successfully used 1n patients with contralateral
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Wil t an of vertehral :me;t
B location of masion (inset), extent of occlusion (i black) and by;:a:s gr‘aﬂ
C at operation, showmg end to side anastomosts of graft tg subclavian arte yhypass
mal to oeclusion and to_vertebral artery distal to ocefusion O funcuonmgl b
graft after operation (Courtesy of De Bakey, M E ¢t ol Ann Sarg
710, May, 1959 )

on
Fig 80 —Apphcation of bypass method of treatment m vectebral anery ogelust
arf 1 complete occk

complete acclusions of the internal carotid artery (g 81}
Pulsatile circulation was restored n the treatment of 72 le
stions Circnlation was restored m all patients with lesm?}s
mvolving the great vessels amsing from the aortic arid’
97% of those with operable lestons of the mternal cargl
artery and 60% of those with occlusions of the vertebra
artery
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Fig 81 —Endarterectomy, using mternal shunt 4 longitudinal incison 1s made
over or immediately proximal to lesion and flexible tube 1s inserted each end sepa
rately, as in msertion of T tube B, with bleeding in region of operation controlled
by tightening tapes previously placed around artery proximal and distal to artenal
openmng, endarterectomy 1s performed by entering cleavage plane between disease
and normal outer layer of artery and removal of atheromatous mass C, partial closure
of arterial opentng 1s performed at both ends of incision and interrupted sutures
are placed but not tied, tn rest of mcision Removal of shunt 1s started by traction
on string tied to center of tube D), after removal of shunt, cireulation 15 immediately
restored 1o artery and bleeding controlled by placing traction on sutures that are
i‘f:’;!q\lisl;;lg tied (Courtesy of De Bakey, M E, ¢t af Ann Surg 149 690710,

All with lesions of the great vessels were completely re-
lieved and most of the patients with lesions of the internal
carotid and vertebral arteries were relieved or improved.

'Cerebral Ischemia of Central Origin: Relief by Subcla-
vian-Vertebral Artery Thromboendarterectomy. William R.
Cate, Jr, and H William Scott, Jr?® (Vanderbilt Univ.) re-
port a case of a variant of the aortic arch syndrome,

Man, 49, had a variant of the aortic arch syndrome, produced by

atherosclerotic occluston of the origms of the left subclavian and ser-
tebral arteries Symptoms referable to arterial insufficiency of the

(9) Surgery 45 19 31, January, 1959
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left upper extrenuty were present, but those of greatest concern to
the patient were related to associated cerebral 1schenua
Arteniograpic study of the aortic arch using a catheter passed
v1a a femoral artery, showed occlusion of the left subelasian artery at
its onigin (g 82) and patency of the other branches of the arch and
both wternd carotid arteries Operition was deferred but was un
dertahen 3 months later because of the patient s continued disability

I

A
A

8 G
, os gn of gt

— rrow ng of
Fig 82— retrograde aortogram Arrows pont to nal g O tneora nate 31

Tk T e
:f‘*%"‘; (Elar 51 !a;lr!pr.::t\ X?C:\:r:gy W Jr Surger
451931 January 1959)
and the authors mcreising anareness of the importance of the
vertebral arteries 1n the cerebral circulation even though mntrac
mal occlusive processes could not be entirely excluded oh
Operation was carried out under endotrachenl anesthessa mm]l;br
an meision that extended upward n the neck along the anterwrdlﬂm
der of the night sternocleidomastoid for abont 3 in , down the Mt
of the sternum to the 3d intercostal space Across the sternuim “ter
druision of the leit internil mimmary vessels into the 3d left l;nerl
costal space for ibout 6 1 nd along the feft clavicle with s %s
osteal resection of 1ts medial half The ensung dissection ﬂpbml
the left side of the aortic arch nd the left subclavim i \erlte e
arteries The prosamal left subclavian artery was complete t}; o
cluded by 2 hard atheromatous plug at its origin from the '10"‘ ded
about 34 m The origm of the left vertebral artery w1s chc ‘;ned
firmiy for about ¥4 m Thromboendarterectomy was Pef (;;dm"
(Fig 83) through an ioision m the subclwvian artery exte f(h;
from the distal pomnt of occlusion to a pont opposite the ongin O the
vertebra) artery The same procedure was repeated m removing
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atheromatous obstruction from the origin of the subclavian artery.
When the constricting devices were removed, after suturing, excel-
lent pulsatile flow without thrills resulted in the arteries.

Strong pulsations in the left radial artery were palpable immedi-
ately after operation, Cerebral symptoms disappeared, with return of
ability to read, normal gait, absence of headaches and dizziness and

¢
Y =
Z

Fig 83 —Thromboendarterectomy of occluded left subelastan and vertebral ar-
tefnes Sequence 1s_n error in that_left vertebral artery was cleared first (Courtesy
of Cate, W, R, Jr, and Scott, H W, Jr. Surgery 45 1931, January, 1959.)
no difficulties of memory. Repeated examinations have shown that
the blood pressure in the upper extrenuties 1s equal and normal. The
battent returned to normal vigorous business activities and 9 months
after operation stated that he felt better than in 10 years,

Prompt relief from cerebral symptoms obtained in this
patient by the re-establishment of patency in the left verte-
bral (and subclavian) artery alone emphasizes the impor-
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tance of preoperative and operative evaluation of the status
of vertebral arteries m the surgical approach to cerebral
1schemia
> [Vertebral artery obstruction 15 mndeed a factor i the chmical problem
of cerebral sschemia In our expertence with a series of 70 patients havng
clinical manifestations of hasilar artery msufficiency arteriography revealed
the presence of extracramal vertehral arter anel ¢ an n 42 (AN Y A hoh
proportion of patients with
mnvolvement and as 1n the
have associated occlustve le
mnominate or subclavmn arteries

Fortunately these lesions are frequently discrete and well localized to
the origin of the vertebral arteries and therefore are amenable to operative
treatment Thus m our senes of cases normal circulation was successfully
restored 1 about 90% by means of trans subclavian endarterectomy or
endarterectomy with graft angioplasty —Ed |

Surgical Therapy of Acutq Upper Extremity Arterial Oc
clusion gives better results according to William £ Trum
bull Masashi Uniu and BeryI D Averbook! (Univ of Cah
forma ILos Angeles) than conservative management even
m poor nish patients Thromboembolectomy plus anticoag
ulants results 1 prompt return of peripheral pulses and pre
vents thrombus propagation lessening the possibility of
limb gangrene

Trecrnics —In patients in whom the site of block 1s axillary an
meision 15 made just below and parallel to the clavicle The dissec
tion 15 carred down to the pectoralis major and the clavicular por
tion 1s sphit The upper medial portion of the pectoralis major 18 de
tached from the sternum and clavicle The coracoclavicular fascia 18
mased the axalfary vein mobilized and the axilary artery expos
Proximal and distal control 1s obtamed and thromboembolectomy 15
carried out through a small arteriotomy mcision Occastonally lth‘i
possible to express a clot by milking toward the arteriotomy 50 th
distal backflow 15 obtamned In some nstances satisfactory evactd
tion of the distal axillary artery may necessitate exposure of the bra
chial artery With the second éxposure st 15 also posstble to express
a clot toward the axillary arteriotomy

In situations requiring brachimal artery exploripion mcision 8
made over the upper medial aspect of the arm and 18 carried doﬁ‘gi’
through the subcutaneous fascia The medan nerve 15 sdent! 0
overlying the artery and 1s 1solated and retracted The artery 18 W
ilized and after distal and proximal control a small artenotomy
Jncision 1s made over the embolus which 1s then removed (Fig id
After removal of the thromboembolus good distal bachflow shoun
be obtamed After removal of the clot a polyethylene catheter 151 ]r '
serted distally and a weak heparin solution 1s mstilled The a:‘i ethe
otomy site should be wrrnigated with @ weak hepann solution

(1) Ann Surg 149 388394 March 1959
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arteriotomy closed with arterial silk. After closure is completed,
heparin is administered intravenously. Because of heparinization
and the possibility of extravasation, a small Penrose dramn should be
inserted and the wound closed in layers.

In arteries in which there is intimal thickening and secondary
thrombosis, thromboendarterectomy may be necessary.

If a thrombus re-forms, distal arteriotomy with aspira-

MEDIAN
NERVE

ARTERIOTOMY
OF BRACHIAL ARTERY

Fig 84 —Exposure of proximal brachial artery Brachial arteriotomy has been
performed and occluding embolus 15 shown 1n situ (Courtesy of Trumbull, W. E,
e al: Ann Surg 149 388 394, March, 1959)
tion of the re-formed clot should be performed without hes-
1ta'tion. The original arteriotomy should not be reopened;
this results in a ragged edge of intima with resultant com-
promised lumen if closed at that site.

Lost limbs are probably due to distal propagation of the
t!lromboembolus, which results in loss of collateral circula-
tion. Many observers have set arbitrary limits on duration
of the occlusion before performance of arteriotomy. It is
now recognized that operation combined with operative
and postoperative anticoagulant therapy gives good results
up to 48 hours after acute onset.
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Use of Autografts to Bridge Defects in Arteries of Coro-
nary Size Experimental Study was made by Norman H
Balker, John W Kirkhin, John H Grindlay and Jesse E Ed
wards? (Mayo Chinic and Found ) 1n grafts of small arteries
m specimens from 20 mongrel dogs The grafts were autog
enous, with average outside diameters of 304 mm and
side diameters of 1 6 mm Gross and histologic examinations
were done 12 66 days after the mitial procedure The grafts
were patent in 80% and mn all instances remained viible
Histologic appearance of the graft was similar to that of the
host artery

Various types of anastomoses have been advocated
through the y ears by vascular surgeons The authors apphed
an everting, running mattress suture of 50 silk for most
anastomoses Bleedmg from the suture line was shght and
the procedure was as easily accomplshed as the over md
over type of anastomosis The type of anastomosts seems
not so mmportant as the way in which it 1s done Careful
placement of stay sutures with minimal tension, ady entttial
debridement, oiling the suture, keeping the graft most and
careful plicement of the suture line with the proper tenston
are a few of the small but important details necessary for
good technic and satisfactory results

Small autogenous arterial grafts may prote to be of value
1n disease of the coronary arteries, m cerebral aneury sm and
in thrombosis of the mesenteric artery Apparently the size
of these vessels 1s more of a psychologic than a real barrer
to their use as grafts in anastomosts of small arteries

Prognosis 1n Penipheral Arterial Insufficiency Associated
with Claudication or Ulceration was analyzed by Herbert
J Robb, John W Bowden, Rudolph Castellant and Charles
G Johnston® (VA Hosp, Dearborn, Mich ) in 140 patients
with symptomatic peripheral vascular occlusive disease
Ulceration or early gangrene was present m 55, of whom
25 were diabetics In these patients amputation rate Was
71%, and 42% died of associated disease within 3 years
Ulcers healed after surgical treatment 1 11%

Claudication alone was present mn 85 patients, of "
579 could walk less than 1 block, 21% 1 2 blochs and 22%

2 Surgery 44 548 553 September 1958
& DT B s 385 %02 Tune 1058

w hom
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2 or more blocks before claudication occurred After sym-
pathectomy, Iittle change was noted mn percentage of pa-
tients who could walk each distance (Fig 85) Of all pa-
tients, 18% felt that they could walk farther after sympa-
thectomy, 18% walked a shorter distance and 64% were
umimproved Greatest improvement occurred in those who
could walk 2 or more blocks before operation When claud

57 %
Si 103 3rsssas gy Par al
O-1 block
56
M 2t %
-2 blocks o I =] Preoperative

Postoperative

2 or more el 22 %
blocks 25 %

Fig_ 85 —Onset of claudication before and after sympathectomy (Courtesy of
Robb H J et of ADMA Arch Surg 76 857862 June 198)

cation alone was present amputation rate was 15% and
mortality within 3 years 18%

Possibly, drabetics as a group did less well than nondia-
betics, but average age of diabetics was 11 years lmgher and
ulceration occurred 1n 69% (as compared with 29% of non-
diabetics) That the nondiabetic with ulceration did just as
poorly as the diabetic with ulceration, who was on an aver-
age 13 years older, indicated that 1t was not diabetes or age
alone but ulceration that gave the poorer prognosis

Of patients with ulceration, 58% were still alive an aver-
age of 3 years after lumbar sympathectomy, whereas 82% of
those with claudication were still alive In most patients
the extremuty was warmer objectrvely and subjectively
after operation, but only 31% felt that function of the leg
had improved Of those with night pamn, 16% showed relref
from this pamn Of the entire group, 20% returned to 75% of
full time employment

Experience with about 90 by pass arterial grafts, many ex-
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tending from the common ihac to the pophteal artery, mdt
cated that mn selected cases these grafts give much better
relief from claudication than does sympathectomy If pa
tients are properly selected, usually those who could walk 1
bloch show rehief from cliudication Arterial graft was
highly successful m 37 pattents who had had sympathec
tomy Currently, sympathectomy 1s bemg reserved for pa
tients who are not candidates for arterial graftmg or who
have had recurrence due to progressive arteral obstruction
after the grafting

Place of Sympathectomy 1 Treatment of Occlustve Arte
nial Disease 1s evaluated by Geza de Tahatst (Unwv of Itk
nois) Sympathectomy 1s but one phase of treatment of the
total patient If the operation 1s done for internuttent clau
dication, caution must be exercised 1n promsmg results
though well mamntained collateral circulation m grade I ar
teriosclerosts 1s the most likely to show improvement Fa
tients may expect gradually increasing walking abiity dur
mg the first 6 12 months Cold sensitivity due to sschemia s
definitely lowered Claudication in tigher grades of arte
riosclerosis has not been mfluenced at all Ulceration and
terminal patches of gangrene respond remarhably fast to
sympathectomy 1 thromboangutis obliterans and other
lesions showing terminal vascular disease with well mun
tamed collateral airculation prowimal to 1t

Obliterative arteriosclerosis with arteriolar sclerosts ¢
sponds poorly, if at all In acute arterial occlusions there 18
no place for sympathectomy if the embolus can be aspirate
or the thrombus reamed out In treating subacute or late
stages of acute arterial occlusion, sympathectomy does 1€
lieve rest pam and may improve arculation if patency of
the mam artertal pathway cannot be fully restored Protec
tion of an 1schemic limb from gangrene 1s the object of sym
pathectomy and no clear cut help from claudication can be
expected

Defimte indication for prophylactic sympathectoiny entsts
under these conditions (1) when a single Jower extremity 1
afflicted wath vascular disease after the other extremity has
been amputated especially m arteriosclerotie and drabetic
patients, (2) before defimtn e surgery of aneurysms hether

(4) AMA Arch Surg 77 655676 November 1958
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aortic, 1hac, femoral or popliteal, (3) before or simultane-
ously with all endarterectomies and vascular grafts, (4) m
diffuse arterial disease 1n which segmental resection, by pass
or thromboendarterectomy 1s futile or doubtful, e g, 1n wide-
spread aortic or iliofemoral stenoses or short segmental
obliterations with short, sturdy collaterals, where sympa-
thectomy alone may increase claudication distance greatly

Because sympathectomy has been combmed with physical
exercise, drugs and endarterectomy and bypass procedures,
1ts exact value 1s difficult to define Since 1t cannot restore
patency of a major artery, 1t can never have the effect of a
carefully performed endarterectomy or vascular graft Con-
versely there are many situations m which these procedures
cannot be performed or 1n which immediate or delayed farl
ure of a restored circulation occurs Such a circulation 1s de-
voud of large functioning collaterals and 1s 1n great need of
sympathectomy Restored main arterial pathways with
good peripheral pulses do not necessarily insure adequate
muscle flow Sympathectomy here will help by Ilowering
collateral resistance and delivering more blood to the ter
minal 1ascular tree

A final consideration 1s the simple harmless character of
sympathectomy Patients in their eighties can tolerate it,
and if postsympathetic neuralgia can be elimnated, the pro-
cedure has neghgible after-effects

Intravenous Abdomunal Aortography: Preltminary Re-
port Eugene F Bernstein Richard H Greenspan and Merle
K Loken” (Univ of \linnesot) developed a techme for 1n
travenous abdominal aortography for use in experimental
animals and chinical patients It imvolves use of a polyethyl
ene cut down tube in the brachial vein, I'¥ circulation time
studres, peripheral vascular occlusion, 2 hand injector and
a r1pid changing biplane \ r1v apparatus

Successful radiographc demonstration of the entire tho-
ricoabdominal aorta and 1ts branches down to the poplhteal
arteries was obtained 1n 3 dogs Visuilization of the carotid
arteries and their mun branches was obtamed in 2 dogs
when the head and neck region was \-rayed These studies
were performed without the technics of peripheral vascular
compression and serial biplane radiography

(5) Surgery 44 529 535 September 1958
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The abdominal aorta was visualized 1n 12 patients, several
of whom were over age 50 and had considerable artersoscle
rotic disease While the aorta and ihiacs were visualized i
all, degree of opacity and contrast varted considerably, de
pending on the status of the cardiovascular system of the
individual patient In patients with occlusive arteriosclero
sis, carculation tune to the abdominal aorta was considerably
longer, as demonstrated by the radioactive circulation time
studies, and there was more time for dilution of the contrast
material No patient with congestive heart failure or atral
fibrillation was examined

The technic should supplant the translumbar method for
diagnosis of occlusive and aneurysmal disease of the abdom
mal aorta and 1ts branches because 1t elimmates all compl
cations caused by direct aortic puncture It may also be
applied equally well to studyig the thoracic aorta for anes
rysm, coarctation and occlusion

* [While this method has proved generally satisfactory for vxsuahzam:n
of the thoracic aorta, our experience with its use for the abdommal 30‘;{
and sts branches suggests that 1t does not provide adequate delmeation o
the vessels to permit precise localization of disease Further 1mPY°‘““‘;‘

1n _the method will be necessary before 1t can supplant Jumbar gortograpsy

~Ed

Rale of Aortography 1n Determunation of Operabihty It
Artertosclerasts of Lower Extremities was analyzed by o
win J Wylie and Leon Goldman® (Univ of Cahfonua),“d"
reviewed data on 500 patients With establishment of the di
rect surgical approach to peripheral arteriosclerotic {estous,
visualization of the exact extent of the disease before SUC
gery 1s of the greatest importance To be of value, the a “‘C)
must show clearly the proximal and distal levels of Bd 06
cluded segments of the arterial tree Equivocal x-ray tz;
nosts of operability was confirmed on surgical e\plorat o
When surgical exploration was done, errors m aortogfi‘kl"ose
interpretation, when encountered, invariably were
underestimating the extent of the disease .

Determmatson of the distal extent of gross disease 13 PAF
mount for accurate evaluation of reconstructive sm’gegs
Familiarity with the charactenstics of the collateral s ;
at the level of the distal pont of the arterial occlusion l? f\f‘ec
ticularly important If at any given level of the artersa
TTU® Anu Surg 148 325342 September 1958



THE AORTA AND PERIPHERAL ARTERIES 289

distal to the proxumal level of occlusion, small arteries fill
i contitmaty with the proximal collaterals, but main-stem
artery filling 1s not demonstrated, then the mam-stem artery

”F-g 86 —Popliteal segments of aortograms in 3 patients with cliudication of
calf and absent pophteal pulses showing form of distal disease that contramndicated
arterial operation In 4 and B patent popliteal arteries distal to segmentally occluded
sup!lrﬁclal femoral arteries show diffuse 1ntimal disease and additional occlusion of
sm(:‘tl arteries at popliteal bifurcation If distal end of bypas grafting or throml

endarterectomy had been effected in apparently normal midpopl teal artery in A lack
of runoff due to occlusion beyond this level would probably haie resulted in un
successful operation In C distal collateral fillimg mn absence of pophteal filling indi
gt]es occlusion of entire length of popliteal artery (Courtess ot Wale E J anl

oldman L. Ann Surg 148 32> 347 September 1958)

1s occluded at that level (Fig 86) The degree of mtimal dis-
ease immediately distal to an occluded segment 1s recogmized
as a major factor mn local operability In performing throm-
boendnrterectomy or bypass arteral gratt high mcidence
of immediate or late farlure of the operation was encoun-
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tered by the authors in patients with impaired artersal it
mg as described

According to the distribution patterns of peripheral arte
riosclerosis that have emerged as a result of this study, le
stons at the aortic bifurcation level tend to be sohtary
whereas those below the 1hac bifurcation involve m varymg
degree the arteries of both extremities Anatotnically, from
the \-ray studies, localization of the lesions can be classified
at four general levels those apparently himted to the aorta
thiac area, those in the region of the femoral-popliteal seg
ment, those apparently mvolving aorta-thac and femoral
pophteal segments, and those involving the arterial tree
distal to the pophiteal artery

Of the 500 patients, 199 (40%) were shown by aortogra
phy to have so many or such difficult lesions that drect ar
terial operation was contraindicated If surgical exploration
had been elected as an alternative to aortography, 40% of
the patients with moperable lesions would have required
extensne surgery to confirm such diagnosts

Chinical studies are now m progress to determine the rela
tive merits of thromboendarterectomy and the by pass graft
procedure for management of occlusss e lesions m the femo
ral-popliteal segment of the arterial tree As faras the aorht
thac artery 1s concerned, regardless of the extent of the le
sion, treatment by thromboendarterectomy has been more
satisfactory, except i the presence of an associated 1ned
tysm &
Aortography has imcurred some complications wOT
mentionng Renal function was decreased 1n a small percent
age of patients but returned to normal 1n 2-90 days F"’;a
urema occurred 1n 1 patient 2 weehs after aortography It
jection of Urokon® caused damage to the spinal cord o \
patient at the les el of the diaphragm The resulting transw:‘c
Brown-Sequard syndrome at the level of the Sth thorgfﬂ
segment cleared 1 4 months Bloody diarrhea develope :5
3 patients because of intestinal injuries In these 3 Pat‘e"fe(
the needle was observed at the level of the superior of mted
tior mesentenic artery Most comphications can be preten
i injection1s done below the renal artery e
> [These thoughtful obserations by Wylie and Goldman conceraag e

qsc
sigmhieance of aortography in determining the operabiity 0;] "“s'}s""'\h,lg
robc occlusive disease of the lower extremities deserve empha
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mast of these observattons are 1 accord with our expenience, 1n a few 1
stances we would be mclined to a somewhat different pomnt of view For
example the authors believe that thromboendarterectomy 1s more satis
factory for occlustons of the aortothac region regardless of thetr extent
whereas our expertence has led us to the conviction that thrombaoendarter
ectomy should be used i relatnely discrete well localized lesions and
that the bypass graft procedure 1s preferably used 1n the more extensie
lesions Another mmportant consideration emanating from our experience
15 concerned with determination of operability 1n patients with extensie
occlusne lesions imvolung both the aortoihac and femoropopliteal seg
ments In such cases with arteriographic evidence of distal occlusion of
the mam arterial channe! 1t has been obsenved that the profunda femoris
1s usually patent Under these circumstances and despite the fact that the
superficial femoral and popliteal arteres are completely occluded these
patients should be considered operable simnce restoration of a pulsatile
blood flow mto the profunda femorts artery has provided most gratfying
ymprovement 1n circulation 1n these extremuties This 15 best achieved by
means of a bypass graft from the abdomnal aorta above the occlusion to
the endarterectomized segment of the common femoral artery opposite
the origin of the profunda femoris —Ed ]

Surgical Considerations of Occlusive Disease of Abdom-
snal Aorta and Thiac and Femoral Arteries Analysis of 803
Cases observed during the past 5 years 1s presented by Mi
chael E De Bakey E Stanley Cranford Denton A Cooley
and George C Morrns, Jr (Baylor Umiv) The obstructing

leston 1 chromc cases 1s usually well localized and segmen

TABLE 1-~Resurts or TREATMENT IN AORTOILIAC OCCLUSION

Complete Ocelusion Incomplete Octlusion
Penpheral Penphenal
o Tmvolv  Sucoesful ~ Inwoly  Socoessful
Procedure Cases % N0 % o % Cases 5 No & o %
Exds(;nvnlhgﬂltrrphct 3
Moy § % 14 S84 B3 4H 83
eyt N % Sk omw a5 Bb 2%
Total 199 100 24 12ty % 249 100 5S¢ 22 7 95

tal, with a relatively normal patent lumen above and below
the occluding lesion Two major groups may be classified,
1 ¢, aortotliac occlusion and femoral occlusion In the former
group, -H8 patients, 44% showed complete and 56% mncom
plete aortic occlusion Associated occlusnve disease of the
periphieral arterral bed was present in 189 and was more
frequent with mcomplete aortic occlusion Arteriographic
() Ann Surg 148 306-373 September 1958



292 GENERAL SURGERY

studies are important to provide precise knowledge about fo
cation and extent of the occlusn e process and thus to per
mut effective therapy

Treatment of aortorhiac occlusive disease was directed to
ward restoration of normal erreulation by thromboendar
terectomy, excision with graft replacement or bypass graft

A

tal o6
Fig 87 —Bypass method of treatment 1n aortothac occhusion V'\]ll":kitg’:?‘b)pﬁ
clusion of both femoral arteries A extent of occlusine fes on (in ia‘ aorta abh
grait B at operation end toside anastomosts of graft to 3?"""}' ries and end?
occlusion  side to-side anastomosis of graft to common femoral ari ew sam show D
side anastomosis of graft to pophiteal arteries C postoperative ‘}‘MEg.«z of  Amn
restoration of circulition through wraft (Courtesy of De Bakey M
Surg 148 306 324 Septemler 1938 )

(F1g 87) Indications for each procedure depend on locat:(‘ﬂ:
extent and nature of the occlusive process and certaun e
temic factors Lumbar sympathectomy 1s a desirable su}izﬂ
mental procedure m patients with associated periphera e
ease with secondary narrowing or occlusion 1 the <n e

distnd artenal bed Results of surgieal treatment were E:t "
lent (Table 1) Associated cardiac and renal disease “{37 77
major cause contnbuting to the operati e mortaht) (:h; o
Cardinrc disease mostly coronary thrombosis, was
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mary cause of the 9 deaths occurring 1-30 months after dis-
charge. Long-term resnlts were most satisfactory, recusrent
occlusion appearing in only 8 patients 3-27 months postop-
eratnely. In all but 1 of these, who refused operation, suc-

e

A7
A

Ty 88 -~A preoperative arteriogram showing extensive segmental occlusion of
superficial fcmoraY artery B treatment by bypass graft C, at operation. end to-side
anastomosis of graft to femotal artery above and to popliteal artery below. D, post
operative arteriogram showing restoration of normal circulation  (Courtesy of
De Bahey, M b of al Anm Surg 148 306 324, September, 1958 )

cessful restoration of circulation was obtained by a second
operation—a bypass graft.

The nature and extent of pathologic features of femoro-
popliteal occlusive discase are variable but in general may
be classified into (1) those in which the occlusive lesion is
quite discrete and well localized, with relatively normal ar-
terial elements above and below the occlusion, (2) those in
which the process 1» more exten~ive, with involvement of a
considerable portion, if not most, of the superficial femoral
artery but with patency of the popliteal artery and distal
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arterial bed (Fig 88) and (3) those with still more exten
sive and diffuse obliterative disease extending well down
mto smaller vessels of the calf Arteriographic studies are
essenttal 1n determming these forms and 1 application of
appropriate surgical treatment The first two types are ame
nable to surgical treatment directed toward restoration of
normal circulation, whereas the third may be best treated
by lumbar sympathectomy Thromboendarterectomy mas
be used satisfactonily 1n the first type, but m the second the
by pass graft 1s the procedure of choice

Of 353 patients with occlusive disease of the femoral ar
tery (Table 2}, about 90% were treated by the by pass graft
L~asion and graft replacement, used m 19 patients seen

TABLE 2--ResuLts oF OPERATIONS FOR FEMOROPOPLITEAL OCCLUSION

Successful Results

Number Per
Operation of Lases® \umber  Cent
Endarterectomy 17 9 53
Exastonand graft
replacement 19 16 84
Bypass 317 273 86
Total 353 208 8¢

*Death occurred 1 3 patienis or 1% of this senes

early in the sertes, has been virtually abandoned 1n farorof
the bypass graft Endarterectomy 1s stil considered desxg
ble, but 1ts indications are infrequent Despite greater & ’
culties mmposed by the nature of the lesion m ths form ©
occlusne disease compared with that sittuated more proM
mally, restoration of normal pulsatile circulation was accg?
plished 1n 84% Recusrent occlusion observed m onl) 145
was noted 3 weeks to 38 months after discharge A sec;mW
operation was performed 1n 27 of the 41 patients with
tailure, with successful restoration of circulation m 20 100l

Artenal Bypass below Knee. Restoration of pu]satﬂe b 0‘])“
flow 1 the lower leg is the objective of surgical tl‘eﬂt"’:’”e
for segmental occlusiy e disease of the femoral artery Geo ;
C Morns, Jr Michael L De Bakey, Denton A Cooley f“e
E Stanley Crawford® (Baylor Umv ) reached this objed

(8) Surg Gyrec & Obst 108 321332 “March 1959
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1 86% of 317 patients treated by the following by pass graft
technic

Tecunic —With the patient’s hnee moderately flexed, a vertical
mcision 15 made just behind the posteromedial surface of the tibm
(Fig 89, 4) The crural fascia 1s mcised vertically m the lime of 1its
fibers, and 1ts attachments to the distal mferior aspect of the semiten-
dinosus and gracabs tendons are separated to mobthize these struc-
tures superiorly (B and C) The medial head of the gastrocnemius
muscle 1s retracted posteriorly to allow entrance into a fascial space
i the 1pex of which are located the distal popliteal vessels and the
tibial nerve as they cross the popliteus (D) This portion of the pop-
liteal artery lies distal to the mferior gemcular arteries, and usuallsy
no sigmficant collaterals arise either from this segment or from the
posterior tibial artery between the anterior tibinl and peroneal ar-
tertes Because of the paucity of small branches the artery can be mo
bilized and brought superficially with good exposure for distal graft
anastomosts Though slightly smaller than the proximal poplitenl,
the infragenual segment 1s of sufficient caliber for satisfactory graft
attachment This segment tends to be better preserved, presumbly
because 1t hes distal to the knee and has not been exposed to the
chironic trauma of bending

The problems mvohved are 1lustrated by the followng
patient

Man 358 had cold feet and hlateral claudications for 2 years Arte-
nographic studv showed a small aneurysm of the abdomnal aorta
(T1ig 90) The distal two thirds of each superficial femoral artery
w1s occluded, and the proximal portions of both popliteal arteries had

- - ‘ ' multiple arteriosclerotic plaques An
the renal arteries was resected and
tube was anastonmosed end to-end

pronmmaliy The aortic bifurcation was closed with sutures as a blind
proximnl segment The day after operation, pedal pulses were absent
on the right, although they were bounding on the left The right dis-
tal popliteal artery was exposed through an anteromedial miragen-
uwl masion The vescel appeated well preserved at this level Adter
this ?per'\tmn, bilateral pednl pulses of excellent qualitv have per-
sisted

Ihiofemoropopliteal Arterial Reconstructions for Arterto-
sclerosis Obliterans* Factors Influencing Late Patency.
Richard Warren and J Leonel Villavicencio® (Boston)
studied 70 1hofemoropopliteal arterial reconstructions fol-
lowed for more than a year _Inc:dence of patency of the re
constructed segments was 55% for thromboendarterectomn

Q07 -7
189 for \enous autograft and 99 for artertal homograft

Roentgenologic and pathologic study showed the throm-
boendarterectomized segments to undergo marked reaction

(M New Fngland J Med 260 225263 Feb 5, 1959
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of fibrosis during the first 6 months after surgery. I they
survived this period, further reaction did not take place and
relative long-term patency could be expected. In the venou
autografts, similar susceptibility was noted during the first
6 months, presumably resulting from a variety of factor
o £ ron 3 )
such as constriction of anastomosis, irregularity of the seg-
L Y
ment (due to valve stations), taut adventitial bands and ev-
ternal hematomas. If the grafts did not close because of these
factors in the first 6 months, relative long-term patency
could be expected. Lesions were noted in half the patients
with arteral homografts. These consisted of mural throm
bus, rapid degeneration with calcification, aneurysm and
late degeneration simular to arteriosclerosis. Later closures
occurred in these segments and 1n others that showed no le-
stons, to the extent that no security against closure was
gained with passage of time.

There was no relation of the level of serum cholesgerol ar
incidence of other obliterative arteriosclerotic lesions u;
these lesions or mncidence of closure of reconstructions Od
the hmbs 1n which reconstructions closed, 20% x‘vorsen;
and of these, about half required amputation, which prod'
ably would not have been necessary 1f the reconstruction ha
not been attempted. e
» [The functional results of reconstructive operation for ucclusnoln o .
iliac, femoral and popliteal arteries reported here are extrem{e {hgay‘”
Indeed, were they to be conssdered charactersstic, thus form of irrr
would have to be abandoned, particularly smce amputation was n;g” “
m about 10% and was precipitated by operatton m a Inttle t‘l.ver(“m &
these Fortunately, these results are not characteristic jor 4 1\5225 s
therapy For example, 1 our experience with treatment of e
of occlusive dssease of the lower extremuties with follow vp S;Fﬁcuhlts
tendmg over ¢ years, the total mortalty was only 16%, latcl ’xequxre
occurred m only 11% and only 20 patients (1 6% ) subsequest }3’ e
amputatton, all of whom had severe ischenua or gangrenous C{ };” gge o
fore operation This problem has varied, however, with bo Ay 62%
aperation and locatton of the lesion Difficulty bas recurred an 0 s
of our cases with occlsion of erther the aorta or shac mieﬂ%s:ﬂus o
among patients with lesions of the femoral and popliteal arten‘fs ce of 1
dence was 209 In the latter group of cases the hughest mev 1§;\mwmw
currence was assocrated with excision and graft replacemt?{!t (oration O
significant 1s the fact that reoperation provided successiy fmsnents t
circulation 1n all but 2 of the 38 cases m the former group of pa Careiv]
recursent disease, and m 55 of 64 patients m the [atter gm’épre current
review and critical analysis of the cases mn which thered\w'er  oentable,
difficultses would suggest that these problems are fargely %’ the snder
bemng due to madequate appreciation of the nature and e‘cte?t o tesal and
Iywng disease and certan techmcal factors wcluding graft m
type of procedure used —~Ed }
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Three Years' Experience with Peripheral Arterial Grafts
of Crimped Nylon and Teflon. W. Sterling Edwards and
Champ Lyons! (Med College of Alabama) report on 51
such grafts Twelve were replacement grafts for arteral in-
juries or peripheral aneurysms, all of which functioned sat-
isfactorily Thirty eight bypass grafts were performed for
obhteratri e arteriosclerosts, with acute thrombosis of 7 and
late occlusion m 4 A new crimped tube of hmtted Teflon
was used 1 the last 7 bypass grafts

Teflon has proved superior to all other synthetics 1n ar-
tenal graits in ammals There has been almost no tissue re-
action, healing of the neointima has been rapid, and thus far
1t 15 the only fiber tested which has shown absolutely no
tensile strength loss 11 up to 2 years Teflon 1s one of the
most 1nert plastics yet discovered, 1t will withstand boiling
mtric or sulfuric acid with no chemical change or loss of
strength It 1s extremely unwettable, a highly desirable
characteristic 1n arterial substitutes Nylon absorbs up to
4% unit weight of water, Teflon absorbs none This water-
repellent property of Teflon reduces the amount of bleed-
g for a given degree of porosity, as compared with nylon
A certain degree of porosity 1s essential to allow rapid heal
g and firm attachment of the neomntima, since a healed ad-
herent hming 1s the best msurance aganst thrombosis Tef-
lon tubes must, therefore, be preclotted with the patient’s
blood before insertion This 1s usually done by dipping the
graft 1n a basin contaiming 20 30 cc of the patient’s blood,
massaging the tube and allowing blood to coat thoroughly
the outside of the graft Removal of the distal clamps, fol-
lowed by a 30 second wait before removal of the proximal
clamp, mmumizes blood loss If weepmng through the pores 1s
still troublesome, the proximal clamp s reapplied for a few
seconds Knitted Teflon 1s easter to handle and suture than
crimped nylon

Acute thrombosis 1s related usually to stasis of blood 1n
the graft, due to sluggish runoff distally or to techmcal er-
rors resulting 1n projecting edges which trap fibrin Early
postoperatine thrombosis mayv occasionally be due to com-
pression of the graft caused by the patient’s sleeping with
the legs crossed or some other mechanical factor More fre-

(1) Surg Gynec. & Obst 107 6268 Julv 1959
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quently, however, thrombosis 1n the first few days or weeks
15 due to partial detachment of the neomtima, wfuch swings
down and occludes the lumen Therefore early attachment
of the liming 15 desirable Teflon tubes with controlled poros
ity allow attachment of the lmmng m 1-2 months compared
with nylon tubes i which the fibrin lining becomes healed
and secure 1 4 6 months

Late thrombosis after 6 months may be due to progres
sion of arteriosclerotic plaques just proxtmal or distal to the
graft Areas of arterial mjury, such as those due to arters
clamps, are particularly \ulnerable locations for furthes
plaque formation Synthetic grafts do not seem to be suscep
tible to the atherosclerotic changes that have been observed
m artersal homografts or long autogenous vem grafts

Climcal Application of New Flexible Kmitted Dacron Ar
terial Substitute 15 described by Michael E De Bakes, Den
ton A Cooley, E Stanley Crawford and George C Morn
Tr? (Bavlior Unn ) Homografts were first used success
fully for direct surgical treatment of various forms of aoruc
and artenal disease Their major disads antage lies 1n the m
conventence associated with their procurement and prept
ration, they are not available 1n sufficient quantities to
mcreasmg demands for their use For these resous, v
ous materials, such as Ivalon, nylon, Orlon, Dacron 1
Teflon have been used

Kmtted Dacron may be repeatedly sterihzed by autock
g 1n the usual manner without weahemng the fabric Ti
material 15 available m tubes of various sizes and shy
(Tig 91), including secondary branches for ready adap
bibity to all segments of the major artenal system Becwt
of the kmtted construction of Dacron, 1t 1s nonfraving 2
may be cut with scissors or scalpel at an angle ot holes m
be cut 1 1ts side for anastomosts of branches Dacrot ":
be clamped with artemal clamps without harm to
fabric Its fleuibshty and elastiaity greatly facibtate
anatomic and technical apphcation under a wide 12riety
circumstances —

Since early 1957, the authors used Dacron graft 4 m({ L
clusnely i treatment of a wide vanety of aortic ant |
rial diseases Analysis of tlis experience, which now

(2) Am Surgeon >4 26”8369 December 1958



THE AORTA AND PERIPHERAL ARTERIES 301

cludes a total of 737 patients, reveals results that are m
general most satisfactory Though insufficient time has
elapsed to provide long term evaluation of the functional
efficacy of these grafts, follow up over 1-134 years has been

Fig 91 —Various types and sizes of Dacron grafts for replacement of different
anatom ¢ segments of aorta and gnph:ral arteries (Courtesy of De Dakey
ecel

ctal Am Surgeon 24 862 369 mber 1953 )

most gratifymg and has revealed no failures that could be
attributed to the graft Comparison of these results (table)
with those obtamed with other types of synthetic vascular
replacements and with homografts indicates that the Dac-
ron graft 1s superior m all respects Incidence of failures
attributable to the graft was significantly less in the Dacron
series than m other synthetic graft sertes .An important
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REsuLTs AFTER UsE oF DAcRON GRAFTS, OTHER SYNTHETIC GRAFT: A\
Ho\foGRAFTS DERIVED FROM ANALYSIS OF AUTHOR'S CLINICAL EXPERTENCE

Dacron G afts No Cases Dea hs CnftFale e Successl

Thorsee aorta

Ane arysms 51 [ 13(25%) [} 37

Occlusions 8 1550} 0 ]
Abdom nal sorta

Aneurysms 235 6(2 67) 10 4%) 759°)

Ocelus ons 163 106 ) 32%) 159 987)
Peripheral arter es

Aneurysms 2 574 14%) Y

Ocel 1 ons o13 2(0 8°c) 1(%) @)

Total Dacron grafts -7 | %40 7@7%) 60 557

Total other synthetic grafts k2t 98 o) 278 2% s‘:‘)

Tatal homografts 593 € (107) 237%) 50 (57}

Total all grafts 161 | m60 BED) 145289 )

factor contributing to the reduction n mortahty the
more recent Dacron series 1s improvement in surgieal mat
agement resulting from icreased experience The fact re
mains, however, that mortality in the Dacron series 1 $i
mificantly lower than in the other series This fact, 810;‘%
with the distinctly higher mncidence of over all success “d
results, provides good evidence of its clinical value av
efficacy

Dacron Tube and Bifurcation Arterial Prostheses PI?1
duced to Specification II Continued Clinical Use and Ar
ditton of Microcrimping O C Juhan, R A Deterling )a
W S Dye, S Bhonslay, W J Grove, M L Belio and H J‘
v1d® used flat taffeta Dacron bifurcations in resechio®
therapy of 85 patients with abdominal aortic aneurysms c~
of whom had ruptured aneurysms and 73, electne reseo
tions Of those with ruptured aneurysms, 6 dred, an .
those who had elective resection, 7 died In addition 1 }:’
tient died a year after operation of coronary occluston, ixm
1 died 3 months postoperatively of rupture nto the jejun
of a pulsating hematoma at the proximal anastomosis ol

Dacron fabric will set 1n pleats or folds when compres m
into a destred shape and set on a heated mandrnil at temdpeﬂ‘e
tures below the melting pownt of Dacron When coochmr
tube has a springhke adherence to its new shapg i the
lheating and cooling, the finished tube 1s easily shpped ©

(3) AMA Arch Surg 78 260270 February 1959
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mandril It can be bent over acute angles of up to 120 degrees
without kinking The mucrocrimped tube should be im-
planted under suffictent tension to restore about 75% of the
ongmal length For end-to-side anastomoses of a bypass,
the beveled cut end may be lightly fused with a cautery ata
temperature of just below visible heat, resulting m an edge
that shows no tendency to fray Heat fusion 1s not neces-
sary and scissors may be used to bevel or cut the crimped
graft to proper length

After imitial amimal trials with the crimped graft, 75 by-
passes were accomplished 1n 74 patients, most often from
the femoral artery level to the popliteal In 54 such restora-
tive operations, an ncsion below the knee was used m 33
and one just above the hnee 1n 21 In 1 patient, a graft was
placed 1n the superficial femoral artery to replace a homo
graft that bad become aneurysmal An entirely satisfac-
tory blood flow has been mamtamed for 9 months m 68 of
these 75 prostheses Nine grafts placed as bypasses from
the abdominal aorta to the popliteal artery or from the com
mon or external i1liac to the popliteal artery were successful,
as were 10 bypasses placed between the aorta and the com
mon or superficial femoral artery Two grafts to by-
pass occlusions of the carotid or subclavian arteries, one
between the aortic arch and internal carotid, have mamn-
tamed completely satisfactory blood flow for 3 and 2 months,
respectively

Previous critera for selection of patients have largely been
abandoned m favor of direct surgical exploration of the pop-
Iiteal artery bifurcation as an imtial step 1in pattents sched-
uled for supracondylar amputation In 2 patients in this se-
ries, a patent popliteal bifurcation was found and a by pass
was placed, with restoration of circulation and avoidance
of Iimb loss

With the new Dacron tube construction, length and fles-
1bihity are adequate to permut the patient hip and hnee flex-
1on Consequently there 1s a choice of proximal anastomosis
sites When nequality of the femoral pulses and a bruit au-
dible over the femoral artery are present, and 1n those pa-
trents with no femoral pulse, the prouimal anastomosis 1s
made within the abdomen at whatever pomt 1s necessary to
gun an entirely unobstructed <ource of pul<atile flow
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On Factors Underlymng Intravascular Clotting From
results of simple expertments, such as varying certun fac
tors m determming clotting times, estimating prothrombu
consumption before and after separating the serum from the
clot and mjecting thrombmn mtravenously, Armand ]
Quich? (Marguette Unn ) obtamed evidence whch strongly
suggests that cxtensne mtravascular clotting does not org
mate m the blood itself and that hy percoagulabihty s rarely
if ever a predisposmg factor to thrombosis

It 1s postulated that vcnous thrombosts s mitiated by m
jury of the vessel wall that causes a localized hberation of
tissue thromboplastm to produce a clot attached to the arer
of myury When this clot retracts, a serum rich 1 nasceut
thrombm 1s expressed Wath good crculation, the serunt i+
rapidly diluted and swept mto the blood stream If blood
flow 15 ~luggish the sertim causes formation of a secondary
ot attached to the primary thrombus Repetition of this
process accounts for grow th of the thrombus m the direction
of the blood strexm The secondary clot m turn undergoes
retraction whereupon a third attached thrombus s pro
duced By contmuance of thus process a thrombus begumint
in the lower part of the calf may gan <uch length as to &
tend mto the thac vemn \\ hen the area of mjury or trrit1ton
of the vessel wall 1s small a1 thrombus may form \uthau§
producing any symptoms or signs untif 1t breaks loose anc
produces a pulmonary embolus (phlebothrombosts) If the
aret of writation or inflammation of the vessel wall 1s g
or miolves the entire lumeu the vemn may be entireh o€
cluded with swelling, pam and other mflimmatoty SIgns
(thrombophlebitis)

Growth of the thrombus according to Quicks 1) pothe
stw 15 dependent on clot retraction (table) The more mp{l
and complete the retraction, the more favorable the CD“”I
tion for formation and growth of the thrombus In the ‘C“f
tube clot retraction 1s directly mfuenced by the number ©
mtact platelets and concentration of thrombin and m

(4 5> Chn N orth Y erca 38 1031 1043 Jul 1958
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versely, by concentration of fibrinogen and cell volume It
seems justifiable to assume that these factors are operatine
m 1o and have an important bearing on the thromboem
bolic state Correction of anenna 1s indicated, since clot re-
traction decreases with greater cell volume Anticoagulants,
such as heparin and Dicumarol®, slow clot retraction by
decreasing available thrombin These agents further lower

Aayor PHASES OF COAGULATION MECHANISM

PARTICIPATING FACTORS PEODUCT DURATION OF
SOURCE AND AGENT* CATALYST INTIBITOR FORMED  REACTIONY

Phaye 1 Platelets prastrin Thromb n Fibnin Thrombo- Several

Product on Plasma _thromhoplastinogen A surface plastin  minutes

of plasma. thromboplastizogen B Others

thromboplastin  less cleatly defined

Phase 2 From Phase 1 Thrombin  Several

} thromboplastia

Formast on 1njured tissues seconds
of thromb Plasma prothrombin stable
factor labile factor caleum
Phase 3 From Phase 2 thrombn Heparin®>  Fibnn Severar
Clott ng of Plasma fibnnogen seconds
§ibr nogen
Phar 4 From Phase 3 fibrn Thrombin® Incressed  Retracted Relat vely
Clot retract on Platelets intact platelets cell clot long
volume
Increased
fibr nogen
*Synonyms  Piastrin = Proposed name for clotting factor in plate

lets
Tt bopl. A= A\i[ globulin  (AHG)  factor
Thromboplastinogen BB = Plasma throm! oplastin component (PTC),
Christmas factor factor I%
Stable factor = Serum prothomhin conversion acceleratar
(S proconvertin  factor \ 11
Labile factor = Acglobulin proaccelerin factor \

tDuration estimated from test tube experiments

the thrombin concentration of the serum from the retracted
clot, thereby decreasing the possibility of continued growth
of the thrombus

The practice today 15 to give a sufficient dose of Dicuma-
rol* to imcrease prothrombin time to the masvimum con-
sistent with safety from hemorrhage Obviously, therapy
remamns emprric, and the level of prothrombin activity which
would with certanty protect agamnst thromboembolism has
not been determmed accurately and satisfactorily Consyd-
erable progress could be made by adoption of a standard
techne for determmung prothrombin activity

Clinical  Experience with Anticoagulant- Anisindione
(Miradon*). H A Paul, P )M Arscott, J L Koppel and
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J H Olwin® (Unny of hinois) adminsstered anisindione to
105 patients with and without thromboembolic disease The
drug was a safe, effecttve prothrombin depressant therapey
tic levels being attasned on the 2d, 3d or 4th day m most pa
tients The shortest snduction period was 48 hours The
dosage schedule of 500 mg on the Ist day, 300 on the 2d and
200 on the 3d, followed by daily dosage as mdicated by
prothrombin levels appeared to be the most satssfactory
The dose required to maimtan patients at control levels
ranged from 350 to 150 mg /day, given as a single dose

After withdrawal of the drug, prothrombin levels rose
to above 30% of normal in 36 hours 1n most wnstances 60%
prathrombin levels were observed 60 hours after the last
dose of the drug was given Return to normal prothrombn
levels was accelerated by intras enous admimstration of fat
soluble vitamin K substances

Besides its effect on prothrombim, amsindione was ob
served to depress the level of plasma Ac-globulin The TAMe
(p-toluenesulfony! I argimne methyl ester) method for pro
thrombin assay was well suited for controlling the admun
stration of amisindione

Laver function tests and bone marrow studies shoned no
toxiaty 1n patients recerving the drug for up to 1 year
Bleeding, never serious, was obsery ed 1n 6 patients Chroma
turin was observed as a side effect durmg the early phases
of therapy This was related to the amount of drug admums
tered rather than to low prothrombin level Several simple
observations can be carried out by the patient to distinguish
chromaturia from hematuria

Thrombolysis with Fibrinolysin (Plasmin) New TherﬁG
peutic Approach to Thromboembolism Kenneth M Moseir
(Georgetown Unn ) studied the effects of mtra\enouso)f
gnen fibrinolysm in 52 patients with various forms
thromboembolic disease The resulting icrease n ﬁbrmbo
lytic actnaty of the patient s plasma was demonstmted{ i’
labaratory determnations of the rate of dissolution © ¢
standard fibrinogen thrombim clot When the dosages Wef
40000 50 000 fibrinoly tic units 92% of the recipients mant
fested an enhanced plisma fibrinolytic activaty at some time

S} Surg Gynee & Obst 108 605615 Aay 1959
gé; JAMA 167 16951704 Aug 2 1958
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after the infusion No hemorrhagic phenomena were en-
countered 1n any patient, mcluding 29 who were simultane-
ously recerving anticoagulant drugs Disturbances of blood-
coagulating factors were mimmal

Although ndividual patients showed moderate variation
m rapidity and degree of response, the over-all experience
with fibrinolysin infusion 1n deep venous thrombophlebi-
tis mcluded (1) loss of heat, tenderness and muscle turgidity
and significant decrease 1n leg size within 24 hours, (2) re
turn of the mvolved area to 1ts prephlebitic state within 72
hours after infusion, and (3) no recurrence of signs of phle-
bitis when ambulation was allowed

Eight patients with pulmonary embolism in whom no
defimte thrombotic source could be incriminated recerved
fibrinoly sin mfusion within 72 hours of the embolic event
In 4 patients, fibrinoly sin therapy exerted some beneficial ef-
fect, as suggested by rapid resolution of ECG abnormahties,
rapid relief of chest discomfort, tachypnea and other svinp
toms and signs induced by embolization, and interruption of
a course of recurrent embolhization which had not responded
to anticoagulant therapy

Anmmal studies suggest that rethrombosis after successful
clot dissolution may occur if fibrimolysin 1s used alone but
cin be prevented if heparin 1s used concurrently Therefore,
1t appears that anticoagulant drugs should be used to avoid
rethrombosis 1n all patients unless circumstances clearly 1n
dicate that the factors which led to thrombosis have subsided
satisfactorily

Management of Acute Venous Thromboembolism 1s de-
scribed by Willam G Anlyan, George D DeLaughter Jr,
Jacob I Fabrikant, John W Sullenberger and Wilham T
Wener” (Duke Unnn ) Venous thromboembolism remauns
one of the major hazards after surgery, trauma or parturi-
tion The object of 1ts treatment 15 twofold to avoid fatal
pulmonary embolism and minimize postphlebstic sequelae A
hy percoagulability state appears to be the basic etrologic
factor, this may be aggravated by mtimal damage and ve-
nous stasis Symptomatology miay vary from none to a com-
bmation of pun swelling, venous distention and pulmonary
embolism In the syndrome of artenal spasm complicating

7) JAN A 168 725729 Oct 11 1938
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deep venous thrombosis (phlegmasia cerulea dolens) sa
lient features differentiate 1t from primary acute artenal
occlusion

Two laboratory tests that aid in diagnosis of venous
thrombosis were developed for use 1n patients with border
Iine symptomatology (1) 1sotope outflow study for detect
ing venous stasis, and (2) detection of the serotonm break
down product (5-hydroxyindole-acetic acid) m the urme m
mcreased amounts in intravascular thrombosis Anticoag
ulant therapy 1s the treatment of choice In pulmoniry em
bolism, an 8-day course of heparin followed by several weehs
of coumarin therapy 1s advised to obviate recurrent embo
lism Vena cava hgation 1s indicated in coesstent bleedmg
or when embolism 1s recurrent despite anticoagulant therapy

Of the authors’ 500 patients 170 had primary acute deep
venous thrombosis treated with anticoagulants and were
followed for 3 or more years Of the 170 patients 150 were
evaluated for postphlebitic sequelae after mtensive treat
ment with anticoagulants during their acute phase Results
were no sequelae, leading normal hife, 55% , wearing elstic
supports full or part time, 19%, shght to moderate edem’
126%, dermatitts 13 5% ncompetent superficial vemns
86%, and ulceration, 23% In some patients, postphlebitic
sequelac were noted 1n the opposite normal limb that }m}
appeared to be free from deep venous thrombosts at time Od
witial treatment Thus mn umlateral disease the unmiolve
Iimb should be managed with equal concern Femoral vem
hgations have no place m the therapeutic armumenttrium
for venous thromboembolism

Management of Venous Thrombosis and Pulmonary Em
bolism n 114 patients mncluding 34 with superficial saphe
nous thrombophlebitis 15 described by Wiley F Barher
(Unnv of Californta Los Angeles) Of 84 with deep yenous
thrombosis 16 also had superficial saphenous thrombophle
bitis 38 had pulmonary embolism durmg some part of their
course Venous thrombosis recurred in 5 of 14 pitients who
recerved no anticoagulant therapy 1 6 of 42 who recen e
heparin and 1n 11 of 24 taking Dicumarol® In 6 1 of “holrﬂ
recenved heparin thrombophlebitss recurred while on ade
quate anticoagulant therapy in the hospital The other re
TT(8) Surgery 45 198203 February 1959
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currences appeared 2 davs to 6 months atter cessation of
treatment or previous thrombophlebitis

Ten patients who had pulmonary embolism and w ere not
treated by anticoagulants died Of these, 1 had thromboey-
topemec purpura «nd died of recurrent embolism after liga-
tion of both superficial femoral vemns Of 28 patients with
pulmonary embolus treated with anticoagulants, onlv 6 had
no recurrence during or after therapy

These results indicate a serious farlure rate in recurrent
venous thrombosis or pulmonary embolism treated by anti-
coagulants Heparin was more eftective than Dicumarol® 1n
relieving symptoms of venous thrombosis, but heparmn
treatment was assoctated with a number of fatal pulmonary
emboli during what appeared to be adequate therapy

For surgical patients with a complicated postoperatine
course, medical patients with protracted illness that nught
serve as a continung causative agent or those i whom
thromboembolism develops spontaneously, 1enous mterrup
tion 1s probably warranted Ligation should be performed at
as high a level as 1s compatible with reasonable surgical rish
Venous imnterruption should be immediately supplemented
with postoperative heparin Little worry need be given to the
nsk of mcreasing the patient’s tendency to postphlebitic
edema Venous thrombosis associated with amy situation
that precludes anticoagulant therapy carries a serious mor
tality risk and vein higation at a lagh level should be offered,
even though the protection afforded 1s not as satisfactory

Theory and Practice in Acute Venous Thrombosis Reap-
praisal, based on 5 year experience, 1s presented by Stanford
Wessler and Damel Deyhin® (Hanard Med School) The
basic hypothesss 1s that persons with climcally recogmzed
mtravascular clotting have a state of hypercoagulability, as
yet not demonstrable, that predisposes them to thrombosis
When the balance between clot formation and clot Ivsis 1s
altered a thrombus can be imtiated and potentiated by a de-
gree of stasis that would not by itself result 1 clot formation
Hipercoagulability and vascular stasis may be sy stemic or
local transient, prolonged or recurrent

Specific treatment of acute phlebitis 15 reduced at present
to neutrihization of hyvpercoagulabilits by anticoagulnt

(9) Cireulation 18 1190 1714 December 1958
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drugs and decrease 1 vascular stasis by reduction of 1mmo
bilization and use of elastic supports Vem hgation and
other measures become anallary therapeutic tools

Tor imitial episodes of acute superficial or deep phiebitis
watchful waiting for 12-24 hours 15 usually justified Bed
rest 1s used without immobihzation and with elevation of
the imvolved extremities 1f edema 1s present If phlebitis ap
pears to progress, anticongulant therapy 1s begun 1f no hem
orrhagic tendency ewists If no progression or regression 1s
noted gradual increase m activity 1s immediately begum
and 1s continued, if symptoms do not recur With ambula
tion, a praperly fitted cotton or nylon elastic lower leg stock
mg 15 prescribed, even if phlebitis origimally occurred i the
thigh, provided there 15 no peripheral arterial msufficiency
Use of elastic support 1s continued for 4 weeks during hours
when the patient 1s ambulatory

In certasn mstances of spontancous massive ihiofemoral
phlebitis or 1n patients with acute myocardial mfarction or
congestive heart failure or after operations requiring ummo
bilization, 1t may be reasonable to treat ymmediately with
anticoagulants because of the presumed serious danger of
embolization Treatment with heparin 1s started and 1f only
the acute episode of phlebitis 15 to be treated with anticodg
ulants this 1s accomphshed with heparin alone, mtrave
nously every 4 hours through an mdwelling plastic cathe
ter mnserted mnto a superfienl forearm vein Dosage 1s 25 100
mg at each injection, which 1s adjusted with the ad of clot
ting times After the dose 15 established, clotting times are
determuned once daily Heparin 1s continued for § 10 days

In patients with recurrent phlebitis, heparin therapy 1
started itially and continued until symptoms of discom
fort appear Dicumatol® 1s added and the two drugs ﬂf;
gnven concurrently for a week Heparin 1s then stoppedaag
the patient 15 discharged with Dicumarol®, controlle D)
weekly prothrombimn determinations Prolonged use of ’(
cumarol® 15 limited to 4 6 months unless acute phiebitr
recurs at that time If phlebitis recurs after d(sn:cmtmu:l’}ce
of the drug, anticoagulant therapy 1s resumed, tius time 107
about 12 months 4

Heparin dosage 1s decreased stepwise by 5 mg € er)for
hours and Dicumarol® (in patients who have recen ed 1t
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several months) 1s decreased m such manner that prothrom-
bic activity does not return to normal for 2-3 weeks

The patient who 1s believed to have sustained pulmonary
embolus, with or without peripheral phlebitss, 1s treated as
a patient with recurrent venous thrombosis

Ve hgation 1s ordmanly not used prophylactically, but
15 mvoked only after venous thrombosis has occurred Its
use 1s restricted to patients i whom the potential vein
source may be septic, mm whom anticoagulants cannot be
used with safety and in whom the drugs have been neffec-
tnve n preventing clots Embolectomy and autonomic block-
ade for acute venous thrombosts or pulmonary artery ob-
struction have not yielded convincing results Antibiotics
have no place in routine treatment of venous thrombosis
and should be restricted to phlebitis complicated by infection

Most patients with 1diopathic phlebitis do not have can-
cer Among those who have phlebitis and cancer, some evi-
dence of mahgnancy 1s common by the time phlebitis ap-
pears No “cures” of carcinoma detected after onset of phle-
bitis have been observed
» [The preceding 3 articles, providing thoughtful analvses of the au-
thors' respective experiences and representing somewhat divergent points
of view concerning therapy, reflect well the continued lack of urammty
which has prevailed for well over a half century among students of thrs
problem As emphasized previously, there are undoubtedly a number of
factors which have contributed to this continued state of confusion and
dinersity of opmion Most mmportant among these are lack of precise
knowledge about the etiology and pathogenesis of the disease and the
absence of an accurate test or method of diagnosts It seems reasonable
to assume that unt1l these difficulties are satisfactorily resolved reports
on the therapeutic management of this problem will contmue to be char-
actenized by discrepant and often conflicting studies —Ed ]

Ve Stnpping for Saphenous Vein Thrombophlebitis,
According to James M Sullivan! (Marquette Unn ), phle-
bitis of the saphenous system must be differentiated from
deep phlebitis and considered as a separate entity, since
treatment of the two diseases 1s diametrically opposed, and
prognosis 1s entirely different The etiology of both diseases
shows some similarity, 1n that venous blood stasis seems to
be a causal factor mn each In some cases \aricose veins are
S0 mimimal as not to be recogmzed untif an attack of throm-
bophlebitis occurs

In acute saphenous phlebitis, a pamful red swelling ap-

—_—
{1) S Chin “North Amenca 38 1071 1079 August 1958
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pears along the course of one of the varices or of the siphe
nous vem tself There 15 no appreciable swelling of the leg
edema of the ankle or calf tenderness Generalized signs of
wmfection are mumutl The history may also reveal the at
tack to be a recurrence of sumlar episodes which responded
to hot packs and elevatian or to ambulatory treatment with
clastic bandages or stochmngs Clots removed from areas of
saphenous phlebttis on muumerable occasions have been
fouud to be aterile

Mild phlebitis of the saphenous system can be managed
successfully with elastic stochings or clastic bandages while
the patient remarnts ambul:\tor) However, most patients
teqrure vem stripping and high hgation for relef This op
eration cares for the underlying varicose veins and decretses
morbidity Compheations are no greater than those of vem
stripping for uncomplicated varices

ABDOMEN—GILNLRAL

Serum Lactic Dehydrogenase 1 Diagnosis of Acute Sur
gical Abdomen The enzymatic activities of blood serum
hax e been wseful m the diagnosts of a number of surgical md
nonsurgical diseases The activities m serum of vanous s
tracellular enzymes such as glutamc osaloacetic, trans
aminase have been ~hown to rise after surgery, fractures
hepatitis and mnocardial infarction The serum lactic de
hydrogenase (LIDH) level has been observed o rse after
myocardinl miarction

Carl Calman Falls B Hershey Jerome O Shaggs and An
dien Spencer- tested the value of serum LDH activity 1M
preoperatne diagnosis of necrotic intestine secondary ;;'
volvulus or mesentersc vascular occlusion The enzyme LD
was chosen because of its velatively lugh concentratott m
mtestine and mtestinal mucosa

Tlevation of LDH ievels of over 3 times normal was notet}
wm 8 of 11 patients with mtestinal infarction Aechrucd
small bow el obstructton without necrosis ntesymal disten
fion from other causes and of varymmg degree, generahzed rOrf
localized peritomtis and surgical operations of large ™%

(2) Srrgery 44 432 Juh 1958
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nitude did not cause such striking rises Serum LDH ac-
tinity appears to be more specific for intestinal necrosis than
other laboratory criterta, however, 1t nses after infarction
of other tissues, mcluding myocardium, lung and kidney,
and this must be considered 1n differential dragnosi~

The presumed origin of mcreased serum LDH activity 1s
from mtracellular enzymes released after cellular damage
Other possibilities, such as actnation or release of inlub
tion of serum LDH, have been proposed Whatever the
mechamism, the association with dead ti~sue 1s apparently
constant The only exceptions to this are the high levels as
soclated with widespread malignant disease and hepatitis
due to Thorazine® Here necrosis cannot be excluded but 1s
difficult to estimate The data mdicate that talse positive ex
ammations should not be troublesome or confusing If the
serum LDH level 1s over 300 mn a patient with intestinal
obstruction, intestinal necrosis 1s almost certain unless
some other tissue 1s comncidentally mfarcted or damaged A
high serum LDH level 1s a more specific mdex of infarction
and may be more sensitrve than feser or leuhocy tosi~

Diagnostic Paracentesis 1s a satisfactory aid in diagnosis
of otherwise difficult problems, and 1 mant cases 1t has def-
mitely established the subsequent correct treatment n the
acute, as well as 1n the pseudoacute, surgical abdomen, ac
cording to ] H Strickler, Paul D Erwin and Carl O Rice?
Their technic (Fig 92), used 1n over 100 cases 15 as tollons

TecH~N1c —Sterile preparttion and draping 1s carried out m the
patient s bed Procaine infiltration of the shin fasciv and peritoneum 1s
done 11n lateral to the mdline and below the umbilicus A 2 mm 1n
asen s mnde 1 the shan 10 heep the needle from bindimg A 4w, 14-
gauge, styleted needle 1s used The resistance o1 the posterior and an-
tertor rectus sheathes are 1dentified as the needle passes through The
stvleted needle prevents plugging by fit or other tissues and piching
up of blood as the needle prsses through the tbdonunal wall Atter the
needle his entered the peritoneal cavity, 12 18 cm polyethylene tub-
g 1s threaded through the needle and mserted Atter 1 or 2 nunutes
the needle 1s removed, and the polyethylene tube 15 left in Arr or s1-
Iine 2 3 cc, 15 injected to determne the 1b~ence of a Link 1n the tube
Gentle aspiration with 1 syringe 15 used 1s the polyethylene tube 1s
slowly withdrawn The patient s position mn be chinged during this
procedure

A small spurt of blood as the tube 15 pulled out through

P ———

3) ANM A Arch Surg 77 <9863 December 193%
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of poly 1 ube D w thd: 1 o ud (Courtesy of

Sttickler J H et f AMA Arch Surg 77 839863 December 1958)
the last 2 1n may come from perforation of the abdominal
wall Bleeding from organs within the peritoneal cavity ust
ally appears early i the aspiration Clotted blood from the
abdominal wall will appear near the end of withdrawal of
the tube Perforation 1s more likely to occur where bow el1s
adherent, hence any scarred area should be avoided Bowel
was perforated in 2 patients, but no complications or &
quelae developed in either
> [Diagnostic paracentesis may be a valuable procedure howeter the
use of the polyethylene tube deseribed above 1s not necessary A P°5““i
tap 1s lughly significant, but negative taps do not exclude mtra abdomsna
disease —Ed ]

Hemoperitoneum Record of 129 Consecutive Patients
with Notes on Some Unusual Cases 1s presented by H Ellss,
P W W Gnffiths and A MacIntyre! (Radchffe Infirm
Oxford, England) In all 129 patients extensne collection
of frank blood was found at operation or post mortem Bleed
ing was of gynecologic ongin (ruptured ectopic pregnan
ctes or ruptured follicular cysts) in 87 (68%) and m 30 (23%):

(4) DBnt J Surg 45 606610 May 1958
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followed trauma to the spleen or hiver or both Four others
had ruptured aortic aneurysm leahing into the peritoneal
cavity and 2 hnd severe postoperative hemorrhages In 6
patients, the origmn of hemoperitoneum was unusual spon-
taneous rupture of primary carcmoma of the liver, hema-
temesis from gastric ulcer with fatal rupture of a distended
stomach, hemorrhage from retroperitoneal varices associ-
ated with cirrhotic Iiver 1n 1 each and “spontaneous” mtra-
peritoneal hemorrhage 1n 3

It was evident in nearly all the patients that an mtra ab-
domunal disaster had occurred except 1 8 dying after sple-
me and/or hepatic trauma, who had overwhelming and
rapidly fatal head mjuries Abdomnal lesions were found
at autopsy, often accompamed by multiple injuries else-
where Common gynecologic emergencies and traumatic
hemorrhages uncomplicated by head injuries were correctly
dragnosed preoperatively 1 87%

The smgle fatality among those m whom bleeding was of
gynecologic onigm was a girl, aged 17, with known throm
bocy topenic purpura who had splenectomy 5 years earher,
but the bleeding tendency had persisted Autopsy reiealed
a massive hemopenttoneum due to hemorrhage from a rup-
tured follicular cyst Of the 22 patients with traumatic he-
moperitoneum uncomplicated by head injury, only 1 died
All 4 with intraperitoneal rupture of aortic aneurysms were
undragnosed and all died Of the 2 with postoperative hem-
orrhage, 1 died In the 6 patients n whom the origm of he
moperitoneum was unusual, mcorrect dragnosis was made
before surgery or autopsy and only 1 survived

Arteniosclerosis and congenmtal vascular defects probably
explain most cases of abdominal apoplexy that are not due
to some more obvious cause In patients with no artertoscle
rosis, diagnosis of some congenital vascular defect 1s often
made on negatn e grounds, as was true 1n 2 patients In an
other patient hypertension was the apparent cause, al-
though arteriosclerosis was not severe In this patient dis-
covery of the hemorrhage site was fortuitous on microscopic
exaimination of vessels in relation to the pancreas The au-
thors suggest that failure to find the bleeding pomt mn some
Patients with abdomimal apoplexy m this series and n rc
ported cases was not because some local focus did not eist
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but because pathologic mvestigation was less fortunate

Subphremic Abscess J L Strode® (Straub Chnic, Hono
lulu) reviewed 41 cases Drainage of a subphremc abscess
requires familiarity with certain anatomic landmarks about
the hver The talaform hgament (Fig 93) extends from the
umbilicus upward over the anterior superior surface of the

Coronav‘y hq Faleiform N (”anmy iig
roasn 1

. [l
) W\‘ ) tig \
Y, 1 3

Lesser
omentat
cavity

~Pancreas

b oo bl ot s Al by SRR M TR 1
December 1958 )

Iiver and divides 1t mto the right and left lobes Posterior
superiorly, leaves of the falaiform hgament separate and
turn right and left to form the coronary ligaments, contin
uation of which forms the nght and left tnangular or lateral
ligaments of the Iner These reflections of the perstoneunt
have led to the generally accepted dnision of spaces about
the Iner as (1) intrapentoneal—nght anterior subphrentc
area proper, posterior subhepatic area left antertor subphre-

(5) Surgery 44 1054 1061 December 1958



THL ADRENAL GI ANDS

nmic aren proper and posterior lesser omental cavity and
extraperitoneal—nght and left

Though subphrenic abscess occurs less often than b
use of antibiotics, 1t 15 still a significant complication of
gery Smice a1t usually occurs m patients debilitated by
orignal illness, morbidity and mortality continue to b
rious  Larly recogmtion and adequate drammage of
absecss cavity 1s of utmost importance if « satisfactor;
covery 15 to be expected Masking cffects of antibiotics
to obscure symptoms and signs previously relied on a
dicative of tlus complication Awareness of the possit
of subphreme abscess following conditions 1 which
complication arnises, such as ruptured appendix, duoden
gastric ulcer or acute infection of the gallbladder, 15 a
factor m early recogmtion Ilhe possibility of an absce:
the panercas (usually as a sequel to acute pancreat
rupturing mto the lesser omental cavity should also b
mumbered Enough such abscesses occur after gastne o
tion where the viscus has not ruptured and after cholecy
tomy without mnfection to mahke one suspicious of
possibility when the patient fasls to recover as expecte
patient who fails to recuperate satisfactorily after uppe:
dommal surgery and who has fever, leuhocytosis and
derncss along the subcostal margm should be regarde
having a subphrenic abscess until this 1s disproved Su
compheation may exist without as many suggestive
mgs Under such errcumstances the finding of dullness ut
lowcr thoracic cage, with rales, bronchial breathmg ot
scnt breath <ounds, 1s certamnly more mdicative of tro
below the diaphragm than of a primary lesion 1 the 1
If, with thesc signs, a-rays reveal a lugh fived diaphr:
one muy be assured that subphranic abscess 1s present
surgical dramage 1s indicated

THE ADRENAL GLANDS
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symptoms, except as the result of pressure Adrenal insuffi-
clency associated with bilateral cy stic lesions of the adrenal
gland has been reported in children The cysts vary mn size
from a few millimeters to 30 cm m diameter False cysts that
anise from central hemorrhage or necrosis of normal or ab
normal glandular tissue are the commonest and largest
Cy sts produced by dilatation or proliferation of the vascular
or lymphatic channels usually are small and are seen only
at autopsy Many of the pseudocysts have focal caleification
that has followed necrosts of iprd-containng adrenal cortex

Trank V Hodges and Frank R Ellis® (Wayne County
Gen’l Hosp , Eloise, Mich ) observed these lesions m 2 pa
tients at surgery and n 2 at autopsy In the former, hemor
rhage or mfarction 1 otherwise normal adrenal glands could
account for the changes One of the patients who came to
autopsy presented ¢ystic lymphangiectasis of the adrenal
gland which possibly arose from lymphatics 1n the medully,
smce lymph channels sn the buman adrenal gland are found
only in the capsule and medulla At the other autopsy, a mul
tiocular cyst was found withmn a hy perplastic adrenal glind
contarmng focal nodular hyperplasia The focal calcification
mn the cyst wall suggested previous necrosis of hpd con-
taming tissue The thick walls of the ¢y st probably prevented
the imbibition of flmd by the contents of the ¢yst Cystic de
generation of a cortical adenomn 1s rare, but :f an adenom?
should become large enough, 1t 1s concenvable that 1t could
become cystic Cystic degeneratron of medullary tumors 1s
farrly common

Eighteen Pheochromocytomas: Chnical Aspects and Sur-
gical Results E Dahl Iversen’ (Copenhagen) treated 8
men, 8 women and 2 boys, aged 10 and 15 respectively, for
pheachromocytomas Duration of the disease until surgery
was 2 months to 14 years i 17 patients and 30 years m 1
Paronysmal hy pertension was present mn 12 patients During
attachs the blood pressures ranged between 230 300 mm Hg
systalic and 135 140 diastolic Sustained hy pertension was
present m 5 blood pressure m this group, systohic/drs
toltc, was 160/125 mmunum and 265/210 maximum

In 11 patients, the retinas were normal, but Iy pertensive

6) AMA Arch Path 665358 July 1958
&) AR G one Tha'tis 11 1938 89
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retmopathy varymng from grades II to IV was found mn 7,
apparently ndependent of the duration of the disease and
the tvpe of hypertension The amount of total adrenahne 1n
the urine varied between 206 and 3,800 pg /24 hours m
those with paronysmal hypertension and between 800 and
3,100 pg /24 hours 1 those with permanent hypertension

The number of eosinophils was determined n 10 patients,
7 of whom had paroxysmal hypertension, the eosinophil
count was normal mn 6 and 1n 1, 1t was under 50 on four occa-
sions During an attach, the count was 0 The BMR was m-
creased, between 125 and 190%, 1n 7 of 18 patients The blood
sugar was elevated, between 112 and 224 mg /100 m! n 10
patients, mostly 1n connection with attacks, but 1n a few also
when they had no attach Glycosuna, found in 2 patients,
occurred periodically

The histamine provocative test, tried on 7 patients, was
positine 1 5 The Regitine® test, used n 5 patients during
an attack, was positive 1 all Intrayenous urography, per-
formed 1n 18 patients, was normal i 17 Retroperitoneal,
precoccygeal pneumography combined with tomography,
used 1n 10 patients, showed the tumor distinctly 1n 9 One
patient had bilateral tumors

The pheochromocytoma, which was removed mostly by
enucleation 1n 15 patients, was intra-adrenal mn 14 and ec-
topic in 1 There were no deaths The other 3 patients were
i such poor condition that they died before localization of
the tumor or before the tumor could be removed Signs of
renal failure resembhing tubular necrosis (lower nephron
nephrosis) deseloped n 3 patients After removal of the tu-
mor and subsequent stabilization of blood pressure, 11 of
14 patients had normal blood pressure and 3 had blood pres-
sures from 150/95 to 160/100

After an average follow up of 4 3 years, the blood pressure
was normal 1 13 patients, whereas in 2, the pressures were
180/130 and 230/150 No hypertensne attachs were noted
after surgery

Surgical Treatment of Cushing’s Syndrome I'rank Glenn,
Richard C Karl and Melvin Horwith® (New York Hosp -
Cornell Med Center) describe resuits i 32 patients (30 fe-
males) treated over the past 24 years The youngest patient

(8) Ann Surg 148 365 374 September 1958
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was a boy, aged 9, and the oldest a woman, 52. The peak i=-
cidence age was in the 4th decade. Illness had lasted
months to 18 years from onset of symptoms to time .
hospitalization.

The most common physical symptoms were muscul
weakness and fatigue. A distmctive distribution of body f
was also noted (Fig. 94). Occasionally, this resulted in ¢
obese appearance without actual weight gain Most p
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Tig 94 ~Truncal ocbessty with tapered extremuttes and purple strie (Courte
of Glenn, ¥, ¢t al  Ann Sury 148 365 373, September, 1958 )
tients had maoon factes and hursutistm. Scalp haw pulled ov
easily. Of 28 women with normal menses before disease of
set, amenorrhea or menstrual irregulanty developed w 2
Psychnie problems vaned in seventy. The disease was als
diagnosed by laboratory determunations of 17-hydroxycor
ticord Jevels m the serum and urine These values were ek
vated 1n 19 of 22 patients on whom analyses were done Ur
nary 17-ketosterouds were mcreased mm 15 of 28 patient
tested,

The primary pathologic finding mn 25 patients was adre
nal hypertrophy Simnce there 1s no satisfactory medscal ther
apy for Cushing’s syndrome, surgical removal of the hyper
functiomng  adrenal cortical tissue provides permanen
remission. The authors favor a lateral mncision, with resec
tion of the 12th rib The entire procedure 1s retroperitonea
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Lxcept m the presence of adenoma or of previous successful
umilateral adrenalectomy, total bifateral adrenalectomy 1s
performed 1n two separate procedures

Among the 30 patients undergomg operation, 20 had total
adrenalectomy, 9 umlateral adrenal resection and 1 adrenal
biopsy There was no operative mortality The other 2 pa-
tients, who were the first of the series, receined no ~urgical
treatment and died of the disease

\t the time of the first procedure, no substitution therapy
was given preoperatnely When adenoma was fouud, 100
mg hydrocortisone was given mtrayenously m an nfusion
of 5% glucose and distilled water At the end of surgery 100
mg cortisone was gnen mtramuscularly and repeated 8
hours later Thereafter, cortisone was tapered off durme
several days Occasionally, ACTH was given to stunulate
the other adrenal gland At the time of the second adrenalec
tomy, 100 mg cortisone was gn en intramuscularly the mght
hefore surgery and agam 2 hours before anesthesia Unless
100 mg hydrocortisone was gnen dunng the procedure, a
turther 100 mg cortisone was admimstered 1mmediately
after operation, with 3 mg desoxycorticosterone acetate
This was repeated 8 hours later Over the next several day~
cortisone was gradually decreased to alevelof 125 mg 2 or
3 times daily The daily dose of deso\ycorticosteronc ace
tate was reduced to 1 5 mg and thereafter 0125 or 025 me
% fluorohy drocortisone was given orally each day

Patients who underwent ilateral adrenalectomy were -
structed to report onset of any illness immediately Appro-
priate mcreases mn cortisone therapy were then mstituted
Swince operation, 2 patients have had normal pregnancies,
and others hav e undergone major surgery without difficulties

THE LINER AND SPLEEN

Primary Sclerosing Cholangitis: Review and Report of
Six Cases are presented by Seymour 1 Schwartz and \W \n-
drew Dale? (Univ of Rochester) This disease 15 an uncom-
mon diffuse inflammation of the extrahepatic bile duct ¢y en-

©9) AWM A Arch Surg *7 435 431 Se tenter 1958
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tuatmg mn sufficiently widespread occlusion of these ducts to
cause jaundice and other manifestations of posthepatic bil-
1ary obstruction The condition has also been referred to as
obliterative cholangitis and stenosing cholangitss, but since
the obliteration and stenosss of the ducts are the result of a
thickened duct wall, sclerosing chiolangitis more accuratelv
connotes the disease process

The cause of the disease 1s unhnonn Although low grade
bacterial mfection has been considered, absence of the usual
systemic manmifestations of infection and failure to identify
an orgamsm rule aganst bacterial ongmn

The pathologic process appears grossly as a diffuse thick-
emng of the walls of the extrahepatic biliary tract with a
concomutant encroachment on the lumen, resultng
marhed luminal narrowing The duct system may be com
pletely mvolved, or the hepatic ducts may be spared and the
disease restricted to the entire length of the common duct
The gallbladder 1s usnally not mvolved

In some previously reported cases, microscopsc analysis
of the affected ducts show ed the walls as much as esght times
the normal thickness Areas of inflammation and fibrosts
were observed m the submucosal and subserosal portions,
with an edematous field between them The mucosa was
tact throughout and shoned no change Lner bopsies re
vealed bile stasis and periportal fibrosis

The outcome of sclerosing cholangitis 1s more faivorable
than has previously been counsidered Although the mortal-
ity 1 the cases reviewed was 43%, only 1 of the authors’ 6
patients died, during a 1 9 year follow up The combmation
of surgical decompression of the biliary tract, corticords,
bile salts and antibiotics should result 1 a resolution of the
disease and an appreciable improvement m the over-all
mortality
» {As ndicated by the author s review of the literature this 15 a difficult
prablem 1n which therapy has nat been satisfactory Although the method
of treatment has been used by the authors in only a few cases the more
favorable results and well documented follow up observations warrant
further consideration—Ed ]

Intrahepatic Cholangiohttic Hepatitis Its Surgical Sig-
mificance 1s evaluated by Barton McSwan, J Lynwood Her
rngton, Jr, Willlam H Ldwards, John L Sawjers and Wil
ham R Cate Jr?' (Manderbitt Univ), m 11 patients In

(1) Ann Surg 147 805 81! June 1938
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ntrahepatic cholangiolitic heptitis, moderate to profound
aundice occurs with few pathologic changes mn the Inver Of
the 11 patients ($ men and 3 women, aged 31-74), 10 had no
history of administration of any hepatotoxic drug, but 1 epi-
eptic had recened a diphenylhydantom sodium dernative
Symptoms had been present from 10 days to 16 months, 7
had symptoms for 1 month or less All had noted achohic
stools, anorexia and weight loss, but nausea and vomiting
occurred in only 2, 5 had fever and 5 upper abdominal pam
Serum alkaline phosphatase and bilirubin were elevated n
ali Cholesterol was above 350 mg 1 7 of the 10 patients
tested Cephalin flocculation and thymol turbidity were
normnal, with one or two exceptions Preoperatine diagnoses
were common duct stone m 4, carcinoma of the head of the
pancreas 1 3 and carcinoma of the ampulla of Vater m 1
Three patients were carrectly diagnosed

At operation, the Iner was enlarged in all, the spleen and
pancreas were normal The galibladder was thmn walled, of
normal texture, contained Iittle bile and 1n some was almost
collapsed In 2 of 3 patients 1n whom cholecystectomy was
done, small stones were found 1n the gallbladder In all, the
common duct was small and shghtly edematous In 10 m
whom the common duct was opened, the bile was sparse,
but normal in consistency and color and there were no com-
mon duct stones Although no actual obstruction was found,
m 7 pattents the ampullt was bight, dilated with difficulty
and would not admit the largest Bake dilators Cultures
from the common duct in 3 pitients showed Dschericlua colh
m 2 Inonly 1 patient subjected to common duct exploration
was dramnage of the duct ommtted

There were 2 hospital deaths In 2 other patieuts (1
without common duct exploration and the other without
common duct dramage), jaundice persisted for 6 and 4
months after operation, but both are well after 29 and 12
months, respectively In 7 subjected to choledochostomy,
subjective improvement accurred within a few days and the
patients are well after follow up of 6 54 months, except for
persistence of jauundice 1n 1

Why choledochostomy g1ve good results wm these pitients
1s ot known Possibly 1t results 1 subsidence of surround-
mg edemn or of bacterial or viral infection There may be a
tovic agent in the bile and prevention of its rccxrm;htmn
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may possibly ard correction of pathologic changes m the
Iner

This type of hepatitis 1s probably often unrecognized and
called viral hepatitis or cirrhosis If 1ts existence 1s kept m
mind when observing a patrent with jaundice its true fre
quency may become hnown

Comparative Splenoportographic and Arteriographic In
vestigations m Study of Hepatic Pathology S Abeatici and
F Mormo” (Unnn of Turin) examined patients with cirrho
s1s hydatid cyst and primary and metastatic hepatic tumors
Portal circulation was studied bv transpartetal splenopor
tography and arterial circulation by selective arterography
through catheterization of the humeral artery These exam
mations permit determmation of structural pathologic
changes 1n the vascular svstem of avascular areas hemody
namic conditions of both airculatory systems especially by
seral films and concentration or dilution of contrast me
dium which also provides an mdication of decreased or m
creased circulatory flow

In hepatic cirrhosis severity of the stasis indicated by
splenoportography 1s directly proportional to dimmution
of tot1l conductrvity and hence to the extent of vascular ter
ritory mvolved 1n the morbid process \When stasis 1s severe
large extrahepatic collateral vessels are also visuahzed
especially 1n splenomegalic cirrhosis Selecttve arteriography
does not furmish consistent findings in cirrhosis but varies
mn relation to type and stage Splenoportographic films
and m vivo artertography show certain parallel changes
mvolving extra and intrahepntic vessels of the two affer
ent svstems In early cirrhosis serial arteriograms show
no circulatory slowing In advanced disease with consider
able atrophy of the parenchyma reduction of the intra
hepatic arterial network particularly at the periphery 1s
conspicuous analogous to that observed in splenoporto
grams with respect to the portal bed Primary branches and
even the trunk of the hepatic artery may be of drmmished
caliber In advanced cirrhosis senal angiograms show ar
culatory stasis with notable delny of venous return In cr
rhosts with splenomegaly the trunk of the hepatic artery and
its lobar branch present 1 relatrvely normal caliber whereas

) M nerva med 451952197 Ma 16 19 8
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branches of the second order are generally narrowed, with
lengthening of single vessels, which, m pronounced hepato
megaly, follows a more dnvergent course than normal Saw
tooth 1mages of the intrahepatic artenal branches are less
common 1n this form than in ordinary cirrhosis, but not ex-
ccptional  Convolutions, however, are extremely rare

Charactenistic morphologic changes of portal and arterial
branches m cirrhosis are that they become tortuous, mark-
edly undulated, saw-toothed and sometimes convoluted
depending partly on compression, but representing essen
trally an adaptation of the \essels to reduced hepatic volume
they are most marhed in cirrhogenous hepatitis 1n a late
phase

Comparatn e contrast studies of the hepatic vascular svs
tems are not recommended routinely in hydatid cysts, but
may be useful in doubtful cases 1n excluding tumor, 1n show -
ing a deep ¢yst or multiple hydatid lesions or in precise lo
calization 1 surgical cases

Splenoportography, 1n extrahepatic compression by a neo
plasm besides revealing stenosis and precise locahization of
the site, extent and morphology, may permit evaluation of
the stenotic tract or disposition of collateral circulation, fur-
mshing an mdication of hemodynamic repercussions of por
tal lesions \When the intrahepatic venous networhk 1s not di-
rectly molved by neoplastic infiltration but are rare cases
m which occlusion of the trunk 1s complete, but 1n general,
opacification 1s normal though sometimes weak and slow In
prunary tumors, the changes are of two types those owing
to periportal compression expressed by segmental disloca-
tion of intrahepatic branches and those secondary to endo-
portal blastomatous infiltration, with signs of parietal ngid
1ty and gross wrregulanty of vascular lumen and amputation
of venou« branches Some metastases produce httle change,
except for small avascular areas, usuallyv not well defined,
correspondmg to indnidual foc

Mndings of arteriographic films are analogous to those of
portography Presence of small metastases in the paren-
chym cannot be recogmized with certamty, but a degrec of
vasculirization may be mdicated Entensive mfiltration of
the parenchymn, primary or metastatic, 1s easily recognized
m angiograms by disruption of arterial structure character-
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1stic of neoplastic processes m general, 1 e, dislocation of pr1
mary or secondary artenal branches, disorgamized distribu-
tion, with hypervascularized areas alternating with those
poor or lacking in vessels, extreme irregularty of the
course and cahber of visuahzed artertes, with clear signs of
parietal ngidity and frequent amputation of branches Signs
of compression by extrinsic tumors on extrahepatic arteries,
because of greater resistance of the vascular walls, are less
pronounced than m the portal trunk

The only contraindications to splenoportography and se-
lective arteriography are severe renal or cardiac nsuffi-
crency The techme of the Iatter, however, 15 more delicate
and complex and demands adequate mstrumentation and
preparation, with operation by a team

Natural History of Esophageal Varices* Study of 115 Cir-
rhotic Patients in Whom Varices Were Diagnosed Prior to
Bleeding 15 reported by Lyle A Baker, Chfford Smith and
Gerald Lieberman® (VA Hosp, Hmes, 11l ) Patients were
iollowed 1-6 years (average 33) At the time the data were
assembled, 74 were dead Bleeding had occurred m 33

Seventy-Four Deatns Divioep Accorping 10 CAUsE 1y RELATION
10 ELapsen TIME Frox D1aGNosts oF VARICES*

st 2nd 3rd 4th Sth 6th
Cause of Death Yr tr ¥r Yr Yr e Total

Al causes 38 ot 8 5 11 1 74
51 35(28 3 (10 8o,)6 7% (1 351 35]100%
Hemorthage  [11() [ 6 [2() {1 [0 [ 20
55 |0= j1o=, | 5% [0 0 100
Hepatcfalure |19 |10 1 1 Jo 0 31
61 2 {32 2,[03 2°5[03 23] 0 a 1007
Other causes | 8 5 s 3 1 23
34 7¢.|21 Top)21 7¢.]139% 4 30,14 39,1100%

*Figuses 1 parentheses represent death from Arst hemorrhage
(286%) and 20 (17 3%) died of exsangumation, 11 (9 5%)
durmng the first episode of bleeding Hepatic fatlure was the
cause of death n 31 (26%) patients, and 23 died of unrelated
causes In about 90% of those who died of Iiver disease, death
occurred within 2 years after varices were diagnosed (tabl_e)

By the time all 115 patients are dead, between 10 and 15%
will have died of the first hemorrhage Thus, then, 1s the ulti-

(3) Am J Med 26 228 237 February 1959
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mate possible goal of achievement by routine prophylactic
shunt surgery, agamst which must be balanced the mortal-
1ty, failures and complications resulting from such opera-
tions Routme prophy lactic decompression surgery does not
appear to offer any defimte advantage to the patient Tf fur-
ther experience reveals (1) critena for determimng those pa-
tients most likely to bleed, (2) that over all surgical mor-
tality can be lowered to about 5%, (3) that surgery prevents
bleeding 1n nearly all patients over a period of years or (4)
that there are serious remote untoward effects of hemor-
rhage on the course of the disease, then this conclusion may
be unwarranted and routine prophy lactic shunt surgery will
be standard procedure

The authors believe there 1s a correlation between the se-
verity of liver impairment and extent of varices, frequency
and severity of bleeding and mortahity from hemorrhage
In most cases, hemorrhage does not appear to be an acaident
m the course of airrhosts but 1s related to the presence of
advanced Iiver damage
*» [We agree that prophylactic shunts are not indicated —Ed |

Nutntion Requirements and Management in Patients
with Cirrhosis of Taver Pre- and Postoperatively Based on
the care of 300 patients with a portacaval shunt, Arthur H
Blakemore and Arthur B Voorhees, Jr* (Presbyterian
Hosp, New York) developed the following scheme of man-
agement Though absolute bed rest 1s not a necessity, bed
rest with lavatory privileges serves a practical working ar-
rangement 1 most patients, except mn those in severe de-
compensation Duration of bed rest vanes greatly from pa-
tient 1o patient and may last several months

Patek has recommended a diet contaiming 140 Gm protern,
365 Gm carbohydrate and 175 Gm fat, totaling about 3,500
caories a day For the most part, this remained the nuthors’
standard If there 1s doubt that the patient can or will con-
sume what 1s considered the nunimal amount of protem and
nunber of calories, forced formula feedings, consisting of
1000 cc whole milk, 150 Gm Lanolac, 100 Gm Ge ral®, 250
Gm dextrose, 2 eggs, 50 Gm stramned beef and water up to
2400 cc, are given through small, plastic n1sogastric tubes
To thts the patrent adds at will a dict of his chosce that can be

(4) Ann Surg 147 75820 June 1958
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swallowed about the tube without discomfort The tube
feeding method has one additional great advantage 1n 1n-
stances in which severe limitation of sodium ntalke 1s de-
sired, precise amounts can be ginven with an accuracy and
control that 1s almost unobtamable n the standard hospt
tal diet kitchen

Ammoma intoxication before portacaval shunt is reh
tively rare It 1s, on the whole, a transient phenomenon and
18 usually associated with acute depresston of liver function
from gastromtestinal hemorrhage and presence of a large
amount of blood in the gastromtestinal tract Symptoms
usually subside rapidly after neomycin and bacitracin orally
and vigorous intestinal catharsis, despite a contmued diet
rich m protemns (120 150 Gm /day)

Vitamin B complex 1s added to the daily dietary take,
and 2 cc crude Inver extract mntramuscularly 1s grven twice
weekly when no specific vitamin deficiency 1s clinically ev
dent Albumin adnumstration can be of value m tidg a
patient over a period of acute stress Whole blood transfu
sions are important 1n treating the otherwise uncontrolled
anemias of cirrhosts

When a surgical procedure 1 contemplated for a p1
tient with cirrhosis, the therapeutic program has to be
put on a crash basis Despite ths, the operative mortality
rate dropped from 1 1 3 to 1 m 25, and the authors be
lieve that this 1s primanly due to better pre- and postopera
tive management
» [These thoughtful observations on the pre and postoperative manage
ment of patients with cirrhosts of the liver with particular reference o
their nutritional requirements are derived from extensive experience and

well documented studies and deserve much emphasts —Ed |
Analysis of 42 Shunt Procedures for Portal Hypertension

1s presented by Cornelius £ Sedgwick and H Alan Hume®
(Lahey Clinic) In 28 patients, splenectomy and splenore
nal anastomosis were carried out In 1 early case nephrec
tomy was necessary to effect anastomosis As e\perience
with thts procedure increases, however, 1t should rarely if
ever, be necessary to sacrifice a hidney Eventual mortality
(operative and late follow up) was 47%

End-to side portacaval shunts were carried out n 13 pa-
tients, with a final mortality of 469 One pattent who had 1

(5) AMA Arch Surg 78 359363 March 1959
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maheshift shunt between the nferior mesenteric vem and
the left renal vem 1s alive, but climcal evidence suggests that
the shunt 1s not functiomng In the splenorenal group, there
were 4 (43%) deaths 3 operatine and 1 late death from
Iner fmlure In the portacaval group, there were 3 (23%)
deaths 1 operatne and 2 late deaths from lner fatlure No
operative deaths were caused by bleeding of varices m the
splenorenal group, but 5 patients bled to death subsequently
In 1 patient with portacaval shunt, operative death resulted
from bleedmg vances that preapitated huer fatdure, but no
fate deaths were caused by bleeding m this group The mor-
bidity rate was 76% m the splenorenal and 50% 1 the porta-
caval group

The mamn factors m the subsequent chnscal course of these
patients are the anatomic and phy siologic status of the Iner,
and the techncal adequaey of the shunt There 1s a distinet
relation between the adequacy of the shunt and subsequent
bleeding of varices Bleedmg vanices occurred 1 12 (29%) of
the 42 patents, with 6 {149 ) deaths {rom bleedmng Post-
operative bleeding of vances seldom occurs when the shunt
15 techmeally adequate (provided subphreme abscess does
not develop) and when the patients are momtamed on a
reasonable Iner regimen subsequentls

Precise comparison of Iner function among patients 15 1m-
possible, as this factor s so readsly wfluenced by the degree
of patient cooperation m long-term Iiver therapy and the
duration of time between surgery and study of Iner func-
o w relation to this cooperation Postoperative neurologic
svmptoms occurred w ouly 1 patient wm the entte seres
(after ~plenorenal shunt 1 a patient with bihary crirrhosis)
Delas ed neurolagic signs appeared m 1 patient with a porta-
caval ~hunt but were readily controlled by reducing the
protem mtake

Experience with Shunting Procedures for Portal Hyper-
tenston 1~ reported by Phibp F Partington® (Western Re-
serve Unn ) Of 40 patients operated on durmg 8 y ears, sple-
norenal ot portacasal shunts were performed on 27 and were
womsdered impossible or were contramdicated m the others
x‘\::“m e~apliigeal bleeding was treated smtially with the

gtrhen-Blakemore tube, with recurrent bleeding, coma
1 Norg Gynee & Ot 167 3746 Jalv 19,8
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Critical Evaluation of Venous Shunts for Treatment of
Cirrhotic Patients with Esophageal Varices was made bv
Marvin M Nachlas® (Johns Hopkms Unnn ) Expernimental
and chmeal lterature relating to efficacy of venous shunt
surgery m treatment of hemorrhage from esophageal varices
supports the following findings (1) Portal hypertension 1s
not solely responsible for variceal hemorrhage (2) In many
pattents, the procedure produces imsufficient lowermg of
portal hypertension (3) Of patients operated on, 20% have
recurrent hemorrhage n the follon up (4) Although many
varices are smaller, they persist 1 60% of surgically
treated patients (5) Mortality from the operation in expert
enced hands closely approximates 20% 1n patients with n
trahepatic obstruction (6) Some evidence indicates that the
Iiner may sustarn further imjury by the marked reduction of
portal flow that accompanies creation of an adequate v enous
shunt (7) There 1s no evidence that the prognosis of the pa-
tient having portal decompression 1s 1mproyed

Thus, 1t 15 justifiable to question the rationale and enthu-
stasm for ady ocating the \ enous shunt operation 1n treatment
of variceal hemorrhage Extension of the operation to other
pattents who until now were not considered suitable candi-
dates also appears to be unjustified

It remains to be seen whether 1t 1s possible for some other
surgical procedure to alter the natural course of the cirrhotic
patient with bleeding esophageal varices Since the problem
1s Jargely one of control of hemorrhage m the presence of
varymg degrees of Iiver damage, 1t seems reasonable to ex-
pect that any operatnve procedure will be associated with a
significant mortality rate Nevertheless, continuation of
surgical efforts to control the bleeding varix appears wise
because with nonoperatn e treatment, 65% of the patients die
withm a year after the imtial hemorrhage Some of the pa-
tients who bleed to death show apparently adequate hver
functions

Side-to-Side Portacaval Anastomosts for Portal Hyper-
tenston \W P Longmire, jr, D G Mulder, P S Mahoney
and S W AMellmboff® (Univ of Cahfornia, Los Angeles)

used this techme m 18 of 28 patients

TEcHN1C—A generous bilateral subcostal incision 1s made, with

o) Ann Surg 148 169 183, A
(R) Il 147 881894 June nggmﬁ 1958
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division of both rectus muscles and extenston to the right as far later
ally as possible (Fig 95) In some patients, 1t 1s advantageous to turn
up a costochondral flap on the right side The hepatoduodenal hga-
ment 15 exposed and the common duct 1dentified, mobilized and gen-
tly retracted out of the way The hepatic artery 1s palpated and at
times exposed to protect it The lateral peritoneal reflection along the
first and second portions of the duodenum 1s meised and the duode-
num and head of the pancreas mobilized to expose the portal sein The
peritoneal 1ncision 1s extended cephalad to expose the mferior ven1
cava If the caudate lobe 1s large enough to interfere with approximi-

BILATERAL
SUBCOSTAL
INCISION

e

SIDE TO SIDE
PORTAL-CAVAL ANASTOMOSIS

VEIN EXCISED SEMILUNAR
PORTIONS OF WG

RTAL VEIN
/; AND PORTAL
=21 Za

MOBILIZED
S DUODEI_‘JUM

EXCISION OF
CAUDATE LOBE

i
INFERIOR
VENA CAVA

Fig 95 —Technic of sideto side portacaval anastomosis (Courtesy of Longmire
W P, Jr,et gl Ann Surg 147 881894 June 1958)
tion of the portal vein and inferior vena cava, a2 V-shaped arex 1s e‘lc-
cised from the intervemng Iner tissue (Fig 95) Ths 1s not unduly
difficult n the scarred fibrotic Iner of the cirrhotic patient Pressuxre
in the portal vein 1s measured at start of surgery and after comp;—
tion of anastomosis After adequate mobilization of the vessels the
portal vein 1s occluded with two noncrushing clamps, one at the hea
of the pancreas, the other at the hulus of the liver ‘The infertor vex::
cava 1s partially occluded with a Satinsky clamp, leaving an ade(‘luz:
lumen To prevent subsequent closure of the anastomosts, an el f\pﬂlg
segment 15 excised from the wall of the mnferior vena cava and of th
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portal vemn at the site of the proposed anastomosis (Fig 95) The2
vems are approsumated with a continwous suture of 4-0 silk, mter-
rupted 1n three places with stay sutures to prevent constriction of the
anastomosis Diameter of the anastomosts 1s shghtly larger than that
of the portal vemn In some patients with splenomegaly, the 1ncision 1s
extended to the left and splenectomy performed 1f hypersplensm 1s
not marhed, 1t 1s probably preferable to leave the spleen 1n plce be-
cause decrease mn size may be anticipated after adequate porticaval
antstomosis

Side-to-side anastomosis preseryes the normal pathway of
portal blood to the Iner Some evidence suggests that with
transient changes mn portal pressure associated with normal
activities a portion of portal blood may intermittently pass
beyond the shunt mto the Iiver and may be partly responsi-
ble for the satisfactory results obtamed

End-to-side and splenorenal anastomoses were done m 1
patient each A portacaval shunt was constructed 1 3 pa-
tients, without benefit Transesophageal suture of varices
was done five tyimes as an emergency procedure to control
massive bleeding, with 2 operative deaths, bleeding in 1 was
still satisfactorily controlled 3 years later No imwmediate
postoperative deaths occurred after 19 portacaval anasto-
moses for bleeding esophageal \arices, but 2 patients died of
Iner faillure 2 months and 1% years after operation, 3 were
Ining and well over 5 years later and 7 over 2 years later

Surgery of Portal Cirrhosis of Liver, Surgery 1s mdicated
primarily for prevention of hemorrhage from esophageal
varices and also for relief from ascites uncontrollable by
medical measures Robert R Linton? reports that from 1946
to 1950, 65 patients were adnutted to Massachusetts General
Hospital because of portal cirrhosts with bleeding esopha-
geal varices Some type of portacaval shunt was performed
m 33 (51%), and the other 32 (49%) died directly or mdi-
rectly of esophageal hemorrhage wlile attempts were bung
made to prepare them for shunt surgery Lisangumation
was the cause of death in 23 (72% ), and n 9 (28%), 1t was a
major contributing factor to death because of Inver talure

Since then patients with severe exsangumating e~opha-
geal hemorrhage have been treated as surgical emergencies
by cardioesophageal tamponage with an mtragastric bal-
loon The blood volume 1~ then restored by repeated blood
transfusions and within a few hours, unless m mmpending

() Am J Med 24 941947, June 195¢
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liver failure, the patient 1s tahen to the operating room for
suture of esophageal varices through a transthoracc trans
esophageal exposure Tlus procedure controls the bleeding
i most patients for 6 weeks to 2 months, thus permitting
more thorough preparation for the larger procedure of con
structing a portacazal shunt During the past 7 years, about
30 patients were so treated and 24 survived Whether or not
to perform shunt surgery 1 a patient with a seriously dam
aged liver does not depend on Inver function tests alone, ex
cept when the serum albumun level 1s below 3 Gm /100 ml,
but also on general condition

Shunt surgery was done in 173 patients with bleeding
esophageal varices secondary to Iner arrhosis, with 21
deaths (12%), partly due to uncontrollable hemorrhage from
the operative field 1n early cases In the past 5 jears, no
deaths occurred from postoperatin e hemorrhage 1n 93 shunt
procedures One to three fresh blood transfusions during op
eration and use of hypotensive spinal anesthesia have been
important factors 1n this improvement Splenorenal shunt
was performed 1n 122 patients, and direct anastomosts be
tw een the portal vem and inferior vena cava was made m 51

Follow up for a year or over was possible in 66 with end
to side splenorenal anastomosis and 1n 26 with direct porta
caval anastomosis Recurrent esophageal bleeding occurred
m 11 (17%) with splenorenal shunt, 1t was mild mn 4 (6%)
and major in 7 (11%), with 2 deaths (3%) Among patients
with portacaial anastomosis no minor bleeding occurred
and 1n only 3 (12%) did major bleeding develop, 1n each of
these, the portal vein was thrombosed and a thrombectom}
was necessary to construct the shunt In contrast with the
mcidence of esophageal hemorrhage 1n patients m whom
shunts were constructed, all of 9 patients mn whom shunts
were attempted but could not be constructed because of dis
eased portal vems and previous splenectomies had severe
recurrent esophageal bleeding

Comparison of this surgically treated group with patients
admitted during 1934-45 because of bleeding esophageal var-
1ces secondary to cirrhosis of the liver who were conseria
tnvely treated showed that survival after 1 year was 809 and
50%, respectively, and after 5 vears 50% and 20%

Liver function tests showed improvement in some pa-
tients, eg, m 62 determinations, the serum albumin lev el



THE LIVER AND SPLEEN 335

was higher than the preoperatine level m 29%, unchanged
1 33% and lower i 18% Of 78 patients with shunt opera-
tions who were follow ed 1-8 years, 52 (675%) returned to full-
time work, 17 (22%) to part-time work and 7 (9%) were un-
able to work because of age or disability secondary to hner
disease Among 119 patients followed 1-9 years after opera-
tion, 26 (22%) late deaths occurred, 15 (18%) among 85 with
splenorenal shunts In 8 (9%), death was unrelated to liner
disease Among 26 patients with direct portacaval shunt, 6
(18%) died of liver fatlure and 2 (6%) of cerebral hemor-
rhage, 3 (9%) additional deaths were unrelated to hver dis-
ease Both early and late postoperative mortality rates were
higher after direct portacaval shunts Thus, even though
construction of a splenorenal shunt 1s more difficult, 1t 15 the
preferred procedure

Nitrogen Metabolism after Portacaval Shunts in Patients
with Cirrhosis: I Effects of Operation on Blood “Ammo-
ma’” Concentration were studied in 13 patients by Thomas
C Chalmers, Carl W Hughes and Trank L Iber! (Walter
Reed Army Med Center), with the techmcal assistance of
Marjonie Knowlton, Barbara Stowers and Anna Mare
Link In 8 of 11 patients, ammoma levels rose smmediately
after operation, and the level was probably elevated 1n 2
without preoperative control values Most patients showed
a drop to preoperative levels after about a week Mean lev-
els were 119 pg for the preoperative control perod, 139
pg for the st postoperative week and 117 pg for the 2d
postoperative week

All patients showed a nise of 01-42 mg /100 m] in the
total serum bilirubin level immedintely after operation No
<ignificant correlation was noted betw een magmtudes of m-
dividunl rises i bilirubin and ammonia concentration The
LLG’s in 2 patients at time of elevated blood ammomnia levels
were normal Marked abnormalities were noted 1 1 of the 2
a month +ter operation, when he recened 8§ Gm ammomum
chloride/day for 4 days, 5 dvs later the EEG was agamn
normal, and a month later the syndrome could not be repro-
duced on repeated admumstration of ammonium chloride

Measurements during surgery 1 2 patients showed a rise
m ammoma levels assocnted with the operation In 1, a
sharp rise occurred after the shunt was opencd wath rcturn

I} AM A Arch Int Med 101 434 438 Felrnary 1938
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to 1lmost prcoperative level by the time the skin was sutured
In the other a steady rise was noted throughout the opera
tion with a drop at 1ts end and opemng had no additional ef
fect Postoperitive rise 111 1mmoma levels may be largely 1
result of liver cell dysfunction wccompanying the operation

Technic for Temporary Control of Bleeding during Trans
esophageal Suture Ligation of Esophageal Varices Lrery
surgeon with occision to attempt hemostasis for bleeding
esophigeal varices through 1 transthoracic approach must
have been mmpressed with the rather alarmmg blood loss
that follows mcsion through the esophageal wall Vision
1s obscured thus prolonging the procedure and makmng 1t
technieally more difficult R VMaurice Hood” (US Naval

Fg 96~—Techn ¢ wth use of 2 tourn quets {(Courtesy of Hood R M S r
Gynec & Obst 106 749750 June 1958 )

Hosp Oaklland Calif ) devised 2 simple easily zccom
plished technic

Tecrns1c —After the left pleus ] space 15 opened the esopltigus 15
rapudly mobnhized 1 2 cm above the dinphragm by finger dxssectmnt
A Y m umbilictl tape 15 placed 1round the esophagus at this pomn
and ucorporated mto 1 Rommel tourniquet The mtralumnal balloon
15 deflnted and removed Moder ite constrictive pressure 15 exerted to
occlude the v irices With the tournquet in plice 1 10 15 ¢cm longitu
dinal incision 15 made through the wall of the esopbagus The varces
are oversened with 1 suture ligation techmic If hemostisis 15 not
complete another tourniquet m1y be applied just below the nortic

h (Dg 96
a:c”n(oug ex] Zrxence with the trar sabdommal transgastnic metlo{é g‘f
suture hgatior of esophageal varices the bleeding pomnts have o]ftcn em
found tu the stomach distal to the esophagogastric junction Closure

©7) Smrg Gynec & Obst 106 749750 June 1958
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these bleeding pomts by the method described above would be extremely
dsfiicult 1f not impossible For this reason and because the varices m both
the distal esophagus and the stomach may be visualized and sutured by
the tensabdomnal transgastric method this approach 1s preferred —Ed |

Bleeding Varices Due to Cirrhosis Survival after (1)
Nonsurgical Treatment, (2) Splenectomy with or without
Omentopexy, and (3) Portacaval and Splenorenal Shunts.
George A Hallenbeck, Morton § Comess, EricE Wollaeger
and Robert P Gage® (Mayo Chnic and Found ) compared
results of operation 1n a group of patients with cirrhosis of
the Iner who had splenectomy with results i a group now
being treated by shunt procedures

Records were exammed of all patients who had splenec-
tomy at the Clinic between 1909 and 1947 in whom diagnosis
had been cirrhosis of the Iiver, Bant1’s syndrome or splenic
anenua Two criteria were used to select patients for study,
vz, a history of bleeding from the gastromntestinal tract
before splenectomy was performed and irrefutable diagnosis
of cirrhosis of the Iner These criterta were satisfied by 75
patients, m 24 of whom omentopexy had been performed
together with the splenectomy

Data on 54 patients with cairrhosis of the Iiver who bled
preoperatinely but who had splenorenal or direct porta
caval shunts constructed from 1 to 6 vears previously, was
studied as well These were selected for operationt according
to Linton s critena

Survnal rates for both groups during the first 5 years were
similar A greater mcidence of postoperative bleeding was
noted among those with splenectomy than among those
treated by portal-venous shunts Survnal rates for patients
who had <plenectomy or portacaval shunts were compared
with those for four published series of patients with gastro
mtestmal bleeding associated with cirrhosis of the liver who
did not hve surgical treatment The argument was ad
vanced that the priaipal reason for better survival  the
surgrcal groups 1s that m selectmg patients for operation
those likelv to survive longest were considered

This ~tndy suggests that splencctomy with end-to-side
splenarenl anastomosis gn es results superior to those after
splencctom) alone or end to side portacaval anastomosts
More data and longer observation are needed to establish
this pomt beyond question or to disprove 1t

) ANN Arch Surg "8 774785 May 1959
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Treatment of Cirrhotic Ascites by Combined Hepatic and
Portal Decompresston 15 considered by William V' McDer
mott Jr* (Harvard Med School) There 1s considerable
¢ perimental and clinical evidence that an intrahepatic out
fl w block 1s the major factor mstigating the complicated
1V v~1ologic and endocrine disorders that result m the accu
rinlation of ascites in crrrhotic patients

In 6 patients disappearance of ascites 1nd rapid and com
plcte reversal of the metabohic pattern of sodium nd water
retention (hyperaldosteromsm) resulted from use of a
double end to side portacaral shunt (double shunt) that
achieved both hepatic and portal decompression This ex
perience further supports the outflow block concept in the
pithogenesis of cirrhotic ascites and suggests that flud
electrolyte and endocrine abnormalities are secondary to the
basic disturbance mn hemodynamics In 1 patient albumm
levels were consistently above 3 Gm /100 ml and did not
change appreciably during the study, so osmotic pressure
relations remaimned constant and were not a factor mn this
patient

> [The excellent studies by this investigator would support the concept
that hepatic outflow block 15 an important factor mn_the phystologic and
al der of this cond It 15 difficult to understan
however why the procedure described by the anthor as a double portd
cqval ¢t nt cha tdae 1 . 7 1 hepatic decompression than the
\de anastomoss since ths de

Peptic Ulcer Following Portacaval Shunt 1s reported by
James S Clarke Robert S Ovzeran, James C Hart Kenneth
Cruze and Valda Crevling® (Los Angeles) Among 62 pa
tients with portacaval shunts, 4 showed peptic ulcers within
ayear after the shunts A fifth patient showed worsenmg ofa
pre existing ulcer after the shunt The development or 38
g;‘a\ ation of ulcers 1 these 5 patients therr occurrence 500‘;
::Jz:éie shunt and their sev enty, strongly suggest a cU2

In experimental studies on dogs secretion of acid from 2
Heidenhun pouch was profoundly increased after port1civa
transposition The mcrease was markedly reduced by fast
mg unaffected by oral neomycin and persisted after resec
tion of the gastric antrum

In forming a Herdenhain pouch the vagus nerves runmng

(3) New Fn

gland T Ved 259 g9
(5) Ann Sarg 148 551564 Ocaper 1ong” © 1958



THE LIVER AND SPLEEN 339

over the stomach to the pouch are cut The secretion from
such a pouch 1s largely 1 response to humoral agents, as
demonstrated by its low levels after antrum resection There
may be ptesent an ncreased effect, after shunting of portal
blood around the lner, of a humaral secretagogue which
origmates n the abdommal viscera and 1s normally mach-
vated by the Iner

> {This interesting study 1s actually of more importance m the study of
etiology of peptic ulcer than i the problem of portacaval shunt A solu
tion to the mechamsm by which these ulcers are produced would be a
sigmficant nddition to our hnowledge of this problem —Ed |

Lobectomy of Liver for Bemgn Conditions Richard C
Clav and George G Finney® report excellent results m 3
cases Pathologic diagnoses were congenttal biliary cy sts of
the left lobe of the Iner mn a boy, aged 3, congenital poly-
cystic disease of the Iiver 1 a man, 48; and bemgn hepatoma
in a woman, 63

Total hepatic lobectomy, esen right lobectomy, 15 a tech-
meally feasihle procedure without excessive nisk and leads
to no significant disabihity The 3 patients described were re-
habilitated and able to follow normal pursmts The opera-
tion should be done not only for extensive mahgnant disease
but also for disabling benign conditions eradicable onlv by
total excision of a lobe

If the extent of disease requires that the line of hepatic
transection encronch on the remaming lobe, great care must
be taken to avoud mjuring or hgating the hepatic veins of
this lobe, since they will be extensively exposed at junctions
with the cava Poly ey stic disease of the Iinver does not always
mrolve other organs or even both lobes, however extensine
1t may be in one lobe

Primary Tumors of Liver and Modalities of Resection.
Cornehu Popesco’ (Bucharest) reports ewvperiences m 13
cases mcluding tumors of the galibladder and certam hy-
datid cvsts that presented the same surgical problems as px:x-
mary hepatic tumors Liver-tumor tissue removed varied 1n
wetght from 300 to 3000 Gm Conditions necessary for per-
formance of typical resection were encountered 1n only 3
cases, 1z, right lobectomies, 2 for large malignant adenoma
and 1 for multiple hydatd cysts Prelinmunary higation of the
biliry vascular trunks was carred out by the transheptic

(é) Ann Surg 147 R27.834 June 1958
(") Presse med 67 186-189 Jan 2% 1939
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over the stomach to the pouch are cut The secretion from
such a pouch 1s largelv m response to humoral agents, as
demonstrated by 1ts low levels after antrum resection There
mav be present an mcreased effect, after shunting of portal
blood around the Iner, of a humoral secretagogue which
onigimates n the abdommnal viscera and 1s normally macti-
vated by the hner

> [Tlns interesting study 1s actually of more importance m the studs of
etiology of peptic ulcer than m the problem of portacaval shunt. A solu
tion to the mechamsm by which these ulcers are produced would be a
sigmificant addition to our knowledge of this problem —Ed ]

Lobectomy of Liver for Bemgn Conditions Richard C
Clav and George G Finney® report excellent results m 3
cases Pathologic diagnoses were congenital biliary cysts of
the left lobe of the hiver n a boy, aged 3, congenital pols-
cystic disease of the Inver 1n a man, 48, and bemgn hepatoma
n a woman, 63

Total hepatic lobectomy, even right lobectomy, 1s a tech
mcally feasible procedure without excessive rish and leads
to no significant disability The 3 patients described were re-
habilitated and able to follow normal pursuits The opera-
tion should be done not only for extensive malignant disease
but also for disabling benign conditions eradicable only by
total excision of a lobe

If the extent of disease requires that the Iine of hepatic
transection encroach on the remaining lobe, great care must
be taken to avoid mnjuring or hgating the hepatic vemns of
this lobe smce they will be extensnely exposed at junctions
with the cava Poly cystic disease of the Iner does not aluavs
mvolve other organs or even both lobes, however extensive
1t may be in one lobe

Primary Tumors of Liver and Modalities of Resection
Corneliu Popesco® (Bucharest) reports experiences m 13
cases mcludmg tumors of the gallbladder and certamn
datid cy sts that presented the same surgical problems as pri-
mary hepatic tumors Liver tumor tissue removed varied 1n
weight from 300 to 3000 Gm Conditions necessary for per-
formance of typical resection were encountered m only 3
cases \17, right lobectomues, 2 for large malignant adenoma
and 1 for multiple hy datid evsts Preliminary hgation of the
bihnry vascular trunks was carried out by the transhepatic

{6) Ann Surg 147 877 834 June 1958
(+) Presse med 67 186-189 Jan 28 1959
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Treatment of Cirrhotic Ascites by Combined Hepatic and
Portal Decompression 1s considered by Wilham V McDer
mott, Jr* (Harvard Med School) There 1s considerable
expermmental and chimcal evidence that an mtrahepatic out-
flow bloch 1s the major factor instigating the complicated
physiologic and endocrme disorders that result m the acen
mulation of ascites m cirrhotic pattents

In 6 patients, disappearance of ascites and rapid and com
plete reversal of the metabohe pattern of sodium and water
retention (hyperaldosteronmism) resulted from unse of a
double end-to-side portacaval shunt (double shunt) that
achieved both hepatic and portal decompression This ex-
perience further supports the outflow block concept m the
pathogenesis of cirrhotic ascites and suggests that flud
electrolyte and endocrine abnormalities are secondary to the
basic disturbance i hemodynamics In 1 patient, albumm
levels were consistently above 3 Gm /100 m! and did not
change apprecably during the study, so osmotic pressure
relations remauned constant and were not a factor m this
patient
» [The excellent studies by this mvestigator would support the coucept
that hepatic outflow block 1s an important factor in_the physiologic and
Machemucal derangements of this condition It 1s difficult to understand
however, why the procedure described by the author as a ¢ double pottd
caval shunt should provide more portal and hepatic decompression than the
techmeally simpler procedure of side to side anastomosis, smce this de
pends on the gradient of pressure —Ed )

Peptic Ulcer Following Portacaval Shunt 1s reported by
James S Clarhe, Robert S Ozeran, James C Hart, Kenneth
Cruze and Valda Crevling® (Los Angeles) Among 62 pv
trents with portacasal sharts, 4 showed peptic ulcers wathm
ayear after the shunts A fifth patient showed worsenrug ofa
pre-existing ulcer after the shunt The development or 38
gravation of ulcers i these 5 patients, their occurrence soot
after the shunt and their seventy, strongly suggest @ casud
relation

In experimental studies on dogs, secretion of acid from 2
Hadenham pouch was profoundly mcreased after port:\ca\a\
transposttion The mercase was markedly reduced by fist
mg unaffected by oral neomycmn and persisted after resec
ton of the gastric antrum

In forming a Hadenhain pouch, the vagus ner\es runnitg

(4) New Fngland J Mel 259 897901 Nov 6 1958
€5) Ann burg 148 551 564 October 1958
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route In the other 10 cases, atypical resections were per-
formed because prelmmary ligation of the vessels was diffi-
cult or to avoid a waste of healthy hepatic tissue

These last cases demonstrate the advantages of resections
which, though called atypical, were always ortented as much
as possible according to the mtrahepatic biliovascular topog-
raphy For hepatovesicular neoplasms, the excision can as-
sume different directions without interrupting the circula-
tion of the centrocramal pedicle of the portal vem and the
night suprahepatic branch By careful attention to vascular
anatomy and technical improyvements 1n hemostasts, atypt
cal resecttons may be regarded as controlled procedures,
with increased possibilities of application

Of the 13 patients operated on, 2 with malignant adeno
mas of the right lobe died of hepatic insuffictency due to
tumor mvaston n the left lobe Another patient with a mas-
sive vascular neoplasm died 4 months after operation be-
cause of extension of the tumor i remamning parenchyma
In 1 patient with a polycy stic Ins er associated with cirrhoss,
there was progression of the cirrhosis after 6 months The
other 9 patients were followed 1-4 years and are m good
health

Elective Right Hepatectomy for Hepatoma., P Santy,
H Viard, P Charnay, J] L Desgouttes and G Braillon® re-
port a case

Womnn, 43, had acute cholecy stitis, for which cholecy stectomy w1s
performed Biopsy of a nodular tumor discovered 1n the Inner proved
1t to be a primary hepatoma Splenoportography confirmed Jocahza-
tion 1n the right lobe and revealed a trifurcation of the portal vemn I
division_of the night branch mto centrosupertor and Jateromferior
vemns Hepatectomy was decided on, since the pattent was in good
general condiuon Because of the portal anomaly, CnvlngrogTapy
was performed during operation The right branch of the hepitic ca-
nal showed an early trifurcation, but a common trunk could be 150~
lated, which was long enough so only a single sectton was required
betw cen two higatures

Thoracophrenolaparotomy pernutted control of the inferior vema
cava below and ahove the liner The pedicular stage of operation was
the most difficult, there was an sntraparenchynatous hilus, wineh
necessitated a short primary section of the parenchyma in relition
to the pedicle Primary section of the v1scular elements aided dissec-
tion of the bilary canil No difficulty was met 1n the subhepitic stage,
which was accomphished by liberation of the mnfertor vena cava from
below upward, then 1solatton and successtve higation of three right

(8) Lyon chur $4 475 480 “May, 1938



THE LIveg AND SPLEISN

suhhepatic Yeins, two inferior and gpe mcdiﬂn, accessor_r Veing an
main SUperigyr Yein Were Carrieg out, Tp. pmcnc;zlly bloodle_ss Pa
rcnchynmtous Section Wag Made perpendicularly along_- the line [
color clmngc. This :lpparently Was nog n(lequatc, and little deaq he.
patic tissye Must jya. b eft iy ace, because for Montg there

7 Ainy debr, st haye been

Hiary closmg Was Controleg by injection of methylene blye
through the tmnscystic Cannyly, Since 10 trace of blye aDpeareq in
the cpyy edge of the h'ver, Closure Was ASstme to pe perfect, bu results

i 10| i ile.

after Derat; 1owed ), Was nog. A Enific. ount of bile.
Seroy ud discha, through he o dommal draj and the,
throygr, th leyr, A upgy the gy, K. The test of clog;

Yas in e, Ause annuly g, d not direct d Ward the
kin, nd the p, S poor]y AMpe |, OW. Asid, rom Tese

7 Ipllqtons th stoper:m'x Urse v a¢ Cventfyl, except
for Markeq eden, Whic} hnppenred b} rot, recte,
Liver tests ver alar, ling,

voj 'es exp tenced ;, this ¢ the .
hors ¢, gest the Hoy, h:mges 1 tecp ic, lation by-
he syp, ute of 4, Mediyy, Sagitta} an ght syp.
epat; S woy ‘e th subhepatrc st, 1 Simple
ut ¢ houlg folj, the Tight ed, f Sagitta]

* 2 Valyapy, uide ¢, h 8ran scissum. € grang Scis
ura she Id p Perpey culy but Obliqy, ; STom Jeg, t

't ang to boty, 1, ma g with the j, ferior sur.
ace 1€ live, 75. 8ree 4y to lefe g;, €Ction
of th parenchym shoy;j, foligy, thig €Ction,

Ele, € he, 1tectomy shoulq g, re d 0 Jim: Tesec.
tions ;, OF of th Iiy ; ise j Nstityy, Sy in g t
Cases, €mo, hagjc E: e e Cedyre, It jg
deﬁmtel Icate tr tmeny f ¥ isoly d Imor

T of se Ondary, t tumo, i Sin AStagig
SUperyg, S suffic; tly } fte I of ‘Mary,
tu
) 10sjs . Auto D. Antati,, of Sple issye FoIIoW—
ing T, Jury_ Sp, Port o Two Caseg and Reviey, f
therature is resented " Alvip AL aAr and 1 10 T,

€riges (New Orleans)
115 ft, fronm 2 lagyq,

ved g, Ky, T irgy Minyyeg Iati + he hag Ie;?—zxtled b;;ous l}u:;a:’:l-
radmtngt the Jef SCapyjy,. areq, boy, hoyr, ter the Accideny

Bas hog alizeq Py ! e an ation Vealeq bdomin 1 rigid.



342 GENERAL SURGERY

Irceration of the spleen with a hemoperitoneum of over 1000 cc
Splenectomy was performed
He w1s rehospitalized > verrs later with 1 2 day Iustory of colicks
ty associated with nausea -and
veir earhier that subsided spon
there was tenderness over the
upper part of the left sided splenectomy scir hyperperistalsis and
shight 1bdomnal distention Abdommal ~ ray films revealed a me
clnmical small bowel obstruction 1n the left upper quidrint He was
operated on and found to have volvulus of the jejunum i the upper
third secondary to adhestons Lysis easilv relieved the obstruction
Osver the greater omentum small intestines and the mesentery of
the small bowel were many nodules resembling splenic tissue vary
g 1n size from freckles to s large 1s the end of the thumb  Biopsy
was done on the mesentery containing this tissue The patient did well
postoperatively Bropsy specimens were 1identified as qutoplistic
splemic transplant resulting from traumatic rupture of the spleen
Among the 36 reported cases of splenosis (mncluding the
authors 2) there 1< no single instance of this condition hay
mg been diagnosed before 1isualization of the tissue Sple
nosis then has no characteristic climcal picture Of the 36
patients with splenosts, m 9 diagnosis was made at oper
atton for intestinal obstruction The authors other patient
represents the only hnown mstance m which mtestmal ob
struction was directly due to the splenic transplant 1n the
remaming 8 patients postoperatrve adhesions caused the
mechanical ileus
Splenosis occurred 1n 25 males and 10 females 1n 1 report
the sex was not stated Diagnosts was made most com
monly 1 patients mn the 2d and 3d decades History of pre
vious splenectoms for traumatic rupture of the spleen was
gnven by 29 patients
Pertoneal splenosis has been mistaken mmtially for endo
metriosts metastatic carcmomn sarcoma and angoma of
the bowel wall \icroscopically the implant may have all
the constituents of normal spleen or onlv the red pulp to
wdentify the tissue as splemc in ornigin
Anemua and the Spleen w ere studied by Arno G Votulshy
Tredrich Casserd Eloise R Giblett Goronwy O Broun Jr
and Clemeunt A Tinch! (Lnn of Washington) Explan2
tions of the mechamisms whereby anemia 1s produced by the
spleen range from eryvthroid bone marrow mnhibstion to m
creased red cell destruction In extensive studies using 1 bat
ters of measurements of red cell production and destruction

(1) New England J Med 259 11641162 Dec. 11 12151719 Dec 18 19 9
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tion on neighbormg organs In 36 of the 60 cases, splenec
tomy was the only mtervention In 18, the spleen was re-
moved as the first stage of a portacaval radicular anasto-
mosis Splenectomy was associated with cholecy stostom
m 2, and with ligature of the esophageal 1arices, ligature
of the common hepatic artery, removal of an aneurssm of
the splenic artery and partial left hepatectomy, and colon
suture following myury i 1 each

Cases were classified as splenic rupture i 15, splenomeg
aly due to portal hy pertension mn 35, aneurysm of the spleme
artery m 1, tuberculosis of the spleen 1n 2, hemopathy m 2,
splersc cyst in I and mahgnaut disease m 4 Three of the
splenmic ruptures were due to splenoportography, the onl
acctdents which occurred m 700 patients on whom this pro
cedure was performed All 3 recovered after splenectomy

Review of the 60 splenectomies suggests that this opera-
vou 15 not without 1ts disappomtments and rishs but that 1t
1s not ~o formidable as 1t was previously Except m [ patient
with malignancy, febrile before operation, and 1 with splentc
tuberculos:s, the classic hy pertherrma the day after splenec-
tomy was not obsened There were, however, 4 caves of
postoperatie partetal hemorrhage which necessitated re-
operation several hours after splenectomy These patients
had hematologic disturbances before operation 2 had ar
rhosis with hypoprothrombmemia, 1 had purpura probrbls
of tuberculous onigm and 1 myelord leuhemia

Total mortality was 20% (12 persons), mcludmng 1 who
cied of tuberculous cacheia after 2 months and 1 who suc
cumbed after 3 months to intestmal fistulas following severe
trauma 1f these 2 cases are excluded there were 10 deaths
(17 ) m 58 splenectonues Fne deaths (13%) occurred m
pattents who had splenectomy alone One of these had sple-
nectomy for severe myury, 1 for advanced Banti » disea-e 1
for hemolvtic icterus (aged 61) with cardiac msufficrency
and 2 for malignancy There were 4 deaths (22% } following
18 splenectommes combined with portacaval radicular anas
tomo-e< QOf these 2 had Banti« disease with hepatic coma
{for 10 and 15 davs respectinels 1 had infantile cyrrhowis
(15th day ), and 1 had portal hypertension and recurrence of
hiematemesis by thrombosis of the anastomosis (death oc
curred the lim'da) and splensc tuberculosis was discos ered)y
T here was 1 death (164% ) after hgation of esophageal varices
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ing uirrhotic patrent mong 6 splencctonies combined vy,
rarous othey Procedyre.,

In the authors’ surgieal C\perience, 24 of GO splentctomyes
were combined With vargys procedureg much more com-
plex than splencctom) alotte (v Incy 1S merely the firgy Stage)
Without Significant ticrease 1y mortality The statistics teng
10 prove that, apare fram splcncctom} for traumg m winch

5) ndrome plays an essential role Tubcrculos;s of the spleeq,
if xdennﬁed, appears to constrtute 4 surgical tontraindey-
tion I portal h}pcrtensxou, ctiology 5 of Prime 1mpor.
tance Hepntosplcmc sc]nstoeommsm, despxte e\treme ¢p-
theva of the Patients, responded satwfactonl) t0 portacay a1
Opcrationg Banty’s disease and alcoholye cirrhoses const-
tute fragile bases, especially when comphcntmns-«hemor»
rhages, hepatic umxfﬁcrenc_\ ascites—are Present, g4 they
tsualh gre fecautions of Preoperatn e restoration of pro-
tem balance and of anesthes)y under Ly Pothermyy are nghly
desirable these cagec

arlier OPeration, y hep hepatse disease 15 less admncell.
should be the aim of surgical treatment, , 1th the hope ot def-
Mt improy e results

——

Acute Cthecystltls II Txming of Cholecystectomy:
Study on Postoperauve Course 1 895 Cageg 13 reported by
Yngve y Edlung and Olof J Olsson+ (Unn of Gothen.

trents, cholec;stostom\ or draumge alone 4, the
Vortahty duning the first § J€ars was 19 (74%) of 258 pa-
tents ang during the Second g Years, 17 (27%) of 637
\bout gne fourth required CMmergeney Operation (group 1y}
of these <51 patients 22 (3 8%) died \mong '
wWho haqg Nonemerge ey Operationg (group 2), 14 (22%)
dred \[gup of thoue y ho dieq Were oyer age 60

In &roup |, Speration discloseq Perforatigy, of the gall-
bladder m 56 of 261 Patients vy, fatal Qutcome 1y g (166%)

he relatie Merdence of Perforation W as higher the |
the duraygy, of the conditigy l[ortaht,\ w

3y ety cher Scanding,, 115 gy 298 1938

Oonger
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difficulty Even when a patient with postcholecs stectom
distress presents the whole constellation of clinical symp
toms and objectne signs favoring hypertomic bilary dys
Kinesia 1t 15 necessary to make sure that there 1s no disease
withm the ducts and no organic change 1n the sphincter This
mav require surgical exploration and even transduodenal
exposure and biopsy of the choledochal sphincter
> [Berk has presented an excellent discussion of symptoms arismg from
abnormahties tn the bihary tree It must be emphasized however, that
svimptoms referable to the upper abdomen which persist or develop after
cholecvstectomy are due most commonly to disease or lesions of organs
other than the billary tract such as hatal herma duodenal ulcer wnd
pancreatitis —Ed |

Cystic Duct Remnant Cause of Biliary Distress Follow-
ing Incomplete Cholecystectomy Teuro K I Larmn and
Gustat Fock® (Univ of Helsink1) present a survey of 241
patients previoushy reported on, m whom distress after
cholec stectomy was ascribed to presence of a cvstic duct
remnant and report 13 additional cases

The mamn symptom was pup, nhich usually occurred
after a pam free interval of 1 month to 3 years (average 27
vears) after cholecystectomy The pain was stimulated by
greas\ fried foods and i some patients also by eggs apples
and spices Tranators jaundice was present mn 6 of the 13
patrent< Stones in the common hile duct were not demon
strable 1n amv but were found 1t operation m 2 with jumn
dice Inflammatory cellular mnfiltration was histologieally
demon-trated m the cystic duct remnant m 5 patients | of
whom had jaundice In 2 patients, a small portion of the nech
of the gallbladder was found at surgery besides the cystic
duct remnant In 9, the cy stic duct remnant was nserted mto
the lateral aspect of the bile ducts 1n 1, mnto the posterior
aspect of the common duct 1 1 nto the medioantertor 1<
pect of the common bile duct near the hilar region of the
Iner and in 1, 1nto the ventral portion of the common duct
to which 1t was rather firmls adherent along its entire
length In 1, the cvstic duct remnant was wound around the
common duct and meerted mto the medial aspect

After surgery 11 patients were asymptomatic, 2 ~how ed
occa~onal muld pun and vomitmg and 1 was sull hos

pitahized
* [The problems which may arise as 1 result of eystic duct remnant are

(5) Acta chir scand nav 114 3¢? 378 19 &
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stone was found 1n a secondary duct within the hver, which
had not contributed to death In the other patient, hypoten-
sion caused termmnation of the operation before 1t was com
pleted The duct was explored, but previously planned
cholecystectomy could not be performed A retamed cystic
duct stone caused death from a ruptured gallbladder 3
months after operation The patient was asymptomatic un-
til a few days before death

Combination of jaundice, chills and fever are the most im
portant symptoms indicating need of duct exploration
Ductal dilatation and presence of palpable stones m the
duct also indicate that choledochostomy must be performed
Incaidence of stones recovered at choledochostomy was
34% Danger of overlooking stones at time of duct explora
tion 1s greatest when 1 or more stones are recoyered and the
surgeon assumes that there are no more Stones were missed
7 times as often in duct explorations posttive for calcult as
m those originally considered negative Incidence of recur-
rent difficulty 1s usually proportional to degree of abnor-
mality present at the first operation

Common Duct Stones. Bentley P Colcock? emphasizes
the fact that the presence of common duct stones and the
need for choledochostomy should be carefully constdered for
every patient having cholecystectomy Operative cholangt
ography may be used as an aid 1n deternuning the need for
choledochostomy, but 1t 1s not a substitute for adequate
clinical evaluation on the operating table Hospitalization
may be increased by a few days by common duct exploration,
but addition of choledochostomy per se does not appear to
increase mortality

Common duct stones were found in 13 3% of 2,460 pa-
tients operated on for biliary tract disease over 8 years In
cidence decreased from 16 8% 1n the first 4 years to 104%
1n the second 4 years Incidence of common duct exploration
also dropped shightly from 45 7% to 36 7% The percentage of
common duct stones found i ducts explored dropped from
36 7% to 28 5% Thus common and hepatic ducts are explored
m shghtly over one third of the patients and stones are
found 1n shghtly under one third of the ducts explored

The commonest symptom of common duct stones 1s ab-
dominal pam, which was present in 91 5% Jaundice or his-

@) S Chn North America 38 663 672 June 1958
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tory of jaundice was present mn 56 3% of the total group and
m 63 4% of 1,356 patients operated on during the second 4
years Nausea and vomuting were present m 687% of those
with common duct stones and 1n 48 7% of the entire group
Of the 1,356 patients, fever occurred as often 1n those w ith
common duct stones (359%) as 1n those with acute or sub
acute cholecystitts (32 1%)

Dilated common duct 1s the commonest and one of the
most dependable ndications for choledochostomy, 1t was
present 1 558% of the ducts explored and stones were
found m 42% Jaundice was the indication 1 41 895 of the
patients and stones were found m 432% Pancreatitts, when
present, 1s strong mdication for choledochostomy, the com-
mon duct was explored for this indication m 8 2% of the pa-
tients and stones were found 1 487% Positive or suspi-
cious findings on palpation were present in only 2% of the
patients, but stones were found i the ducts of all 10 pa-
tients m this group Small stones n the gaillbladder were
present 1n 33 5% of the patients who had exploration of the
ducts and stones were found 1 251% In 6 patients 1t was
the only indication that common duct stones were present
Common duct stones were found 1in 24% of those with acute
or subacute cholecystitis, three times the number noted in
chronic gallbladder disease B

Mortality for the 2,460 patients was 105% Mortality
among patients who had cholecystectomy and choledochos-
tomy was 11%, among those who had cholecystectomy
alone, 09% , and among those who had cholecy stectomy and
negative choledochostomy, 06%

Bile Duct Repair Aid to Identification of Hilar Struc-
tures 1s evaluated by Clare G Peterson and Willlam W,
krippaehne® (Unnv of Oregon) In a clinical mstance re-
quiring biliary reconstruction, a sertes of previous surgical
rmisadventures and attempts at common duct repair led to
the total destruction of the extrahepatic duct system Long,
dangerous dissection 1n the hilar region was unsuccessful
At this point, the problem of the search for a prosimal in-
trahepatic portion of the bile duct system was resoh ed,
quuckly and safely, by an operatnve maneuver

PrOCEDURE—A tangential slice na
of the left lobe of the lfer A penleyherasl xl;]x?ed fiul::]t :?::;T;:ﬁ;t::lx :{?tc}?

(8) \nn Surg 149 515518 Apnl 1959
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that resection of a peripheral portion of the left lobe of the
liver can be done using anatomtc technics that place sur-
aical planes 1n relation to the portal and hepatic vems (cf,
left lateral segmental resection plane) Strict adherence to
paralobar or parasegmental planes that are favorable an-
atomically should avoid 1solation of large areas of liver from
their proper blood vessels and bile ducts

There are obvious nisks to the procedure, but 1t should
prove of some value as an additional operatine maneuser to
assist m identification of mtrahepatic hilar duct structures
when the extrahepatic duct zone dissection has been suc-
cessful

Strictures of Bile Duct, over 904 of which are probably
caused by faulty techmc of cholecystectomy, carry a lugh
morbidity and an appreciable mortalits Richard B Cattell
and John W Braasch® point out certamn precautions and
safeguards during operation which in most mstances will
avert this complication Most important 1s careful dissection
and accurate 1dentification of the structures at the hilus of
the Iiver before anyv vascular or biliary structures are mter-
rupted The surgeon must be aware of common anatomic
abnormalities m this area eg, a short cystic arters which
anses from a night hepatic artery near the cystic duct a
double cystic artery, and a evstic duct which empties mto a
night hepatic duct

Repair of bile duct strictures 1s one of the most difficult
procedures in general surgery Principles of repair are those
encountered 1n general abdominal surgery, an accurate mu
cosa-to mucosa anastomosts between the bile ducts without
tension and use of an mlymg tube which prevents contrac-
tion of the anastomoss (Fig 98)

The authors’ best results have been obtained with a plas-
tic procedure done on the duct or with an end-to end anas-
tomosts between the upper and low er ends of the duct They
prefer an end to-end anastomosis between the ends of the
duct and msertion of a T tube within thus anastomoss, the
external limb of which 1s brought out through the normal
duct above or below the anastomosis The operatne ap
proach to repair of the<e strictures 1s best accomplished
by elevating the duodenum and head of the pancreas and

(9) S Chn North Amenca 38 645657 June 1938
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dentifying the common duct gland, which leads the sur-
geon to the bile duct

Of 112 patients treated during 194047, most of whom
have been followed 10 years or more, 33 obtamned a good or
excellent result and 69 a poor result after mtial repar After
further repair mn 64 patients, 68 were free from biliary ob-
struction and 9 were alive but had recurrence of obstruction
There were 17 postoperatne deaths, and 33 pattents died of

=

98 —Pnnciples of repair of bile duct stricture Note mucosa to nrucosa anas
tomosis of ends of duct with mobihzation of head of pincrens and daodemum Extes
nal hmb of T tube emerges from duct below anastomosis (Courtesy of Cattell,

and Braasch, J W S Clin North Amenca 38 645 657, June, 1958)

the complication of bihary obstruction or of the operatine
repatr In most cases, biliary obstruction after operative re-
pair occurs witlin 3 years The authors believe that an even-
tual good result can usually be obtamed if recurrent bil-
1ary obstruction 1s promptly treated surgically

> [The incadence of common duct stricture tn America remans too hxf,'ht
This complication 1s the result of a preventable techmecal mishap in mos!
Its ser 15 well d rated by the fact that even :ﬂ
the hands of an experienced surgeon such as Cattell, the mortah;) r:lh:
following surgery 1s 15% and the total mortality from surgery plust b
comphication of the disease 1s 40% This mortality 1s as ngh as tha
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mny types of carcmoma Furthermore, simple statements of mortahty
cinnot W any way express the long periods of suffering and multiple
operative procedures whieh miny of these patients endure ‘The need for
accurte careful dissection during cholecystectomy cannot be overempha-
sized ~Ld }

THEL PANCREAS

Manometric and Radiographic Experimental Functional
Exploration of Pancreatic Duct: II. Analysis of Effects of
Increased Pressure in Wirsung’s Duct on Pancreatic Pa-
renchyma P Mallet-Guy, J Feroldy, R Vidil, J Foray and
P Tavares® report on 58 experiments on dogs, totaling 108
procedures Because of technical error or anatomtc defect,
11 amimals were excluded The rest were divided nto three
groups according to whether the gland was m an active or
macti e secretory state or the left splanchnic nerve was stim-
ulated when pressure n the duct was increased

Pressure of 25 em water in the pancreatic duct can caunse
some bemgn edematous lesions Pressure of 30 cm water
represents defimtely the threshold at which the nisk be-
comes great and edematous lesions can be observed for 4
days after injection of a saline solution, these are more se-
vere if India ink 1s added to the solution The seventy of
pancreatic lesions mcreases with an increase of pressure
Wirsung s canal and their duration 1s prolonged The lesions
last 5 days with a pressure of 50 cm water and 6-15 days
with a pressure of 70 cm water

Lestons thus produced when they are not lethal appear to
be curable spontaneously m 13-30 days and apparently do
not progress to a recurring chronic syndrome This labihity
of the lesions suggests that the mechanism of “chromc re-
curnng pancreatitis” should not be sought solely 1n mechan-
1cal factors IHistologically, the lesions progress from
edema to hemorrhagic necrosis and have certain character-
1sties stmilar to those produced expersmentally by section of
the pancreatic sphincter, particularly fatty vacuoles which
seemt to mamfest the canahcular mechamsm of the pancre-
atic inflammation

These experiments accent the danger of retrograde njec-

1) Lyon char 34 323 342 May, 1958



356 GENERAL SURGERY

tions mto the pancreatic duct by the papillary route and alvo
fixes the pressure lesel—very low—which should not be ex
ceeded m pancreatography When pressure m Wirsung
canal 1> superimposed m an already diseased gland, the path
ologic effect 1s probably aggravated and its curability de
creased When the gland 1s 1n a secretory state and the left
splanchnic nerve 1s stimulated electrically, effect of mntra
ductal pressure 1s exaggerated and vasodilatation mcreased

Pancreatography in Diagnosis of Chronic Relapsing Pan
creatitis A V Pollock® (Univ of Leeds) examined pancre
atic ducts radiographically, after mjection of radiopaque
material, n 33 cadavers without chmical history of pan

Tig 99 —Considerably dilated pancreatic ducts in patient wth gallstones and
night renal calculus There was no history suggestive of chronic relapsing pancreat t s
(Conrtesy of Pollock A \  Surg Gynec & Obst 107 765770 December 1938}
creatic disease and in 11 patients undergoing transduodeni!
division of the sphincter of Oddi mostly for recurrent
pancreatitis

In most of the 44 pancreatograms 1t was 1mpossxble to sV
which were from patients with recurrent or chromec patt
creatitis and which from patients with no suggestion of pant
creatic disease Opacification of gland substance n acute
pancreatitts 1s probably charactenistic but 1t 1s of no nssist
ance m diagnosis of such an obvious lesion For the rest the
greatest dilatation was 1n patients with no history of pan

(* S tg Gynec & Obst 107 657 0 December 19:8
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creatitis (Fig 99), and several patients with undoubted pan-
creatitrs had pancreatic ducts of relatinvely small caliber
The extreme rarity of strictures of the pancreatic duct was
demonstrated YWhenes er the duct was dilated, this extended
nght up to the ducdenal wall, providing a rationale for
sphincterotomy The opemng of the pancreatic duct was al-
ways m the ampulla of Vater, and m all obstruction at the
sphincter of Oddi could hwve caused reflux of bile up the
pancreatic duct

Of the 11 patients who underwent surgery, 1 died of dis-
ruption of the duodenal suture le, but thus death could be
blamed on poor timing of sphmcterotomy n a patient with
acute pancreatitis Eight patients recovered satisfactorily,
although 2 had shghtly elevated serum amylase (about 400
units/100 ml) and 1 had serum amylase of 2,000 umts
Frank acute pancreatitss developed 1n 2 patients, 1 of whom
died The acute pancreatitis was probably due to injection
of diodone mto the pancreatic duct

Since httle diagnostic information 1s gamned by transdu-
odenal pancreatography with diodone and as 1t carries a real
danger of causing acute pancreatitis the method has been
abandoned

™ [Qur experience supports the observation that pancreatography has
hittle to offer 1n most patients with chronic inflammatory pancreatic dis

ease 1t will be of use 1n the occasional patient 1n whom multiple strictures
are suspected However, we agree with Pollock that the procedure 1s not
without danger and therefore 1t should be utilized only when the informa-
tion gained will significantly nfluence the proposed therapv —Ed ]

Significance of Serum Amylase Determination. It 1s rou
tine procedure to request analy sis of serum amylase for anv
patrent with sy mpioms and :igns of an avute abdominal con-
dition An elevated serum amjlase level 1s taken as indica
tion of acute pancreatitis although recent studies showed
that other abdommal maladies also produce increased amyl-
atic actinvity of the serum

J L Abruzzo, M Homa, ] C Houck and R J Coffey? re-
viewed all serum amjylase determinations made at George
town Unnversity Hospital durmg 1949 56 The spectropho
tometric technie was used and the accepted normal range
was 40-130 umts Among 977 patients 1n whom 1,840 deter-
minitions were done, serum amylase was abnormalls high
1 494 Eleration 1n 379 (76%) was related to pancreatic dis-

(3) Ann Surg 147 921930 June 1958
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ease In 78 patients, abnormally low amylase level was
found, suggesting extensive destruction of the pancreas or
advanced hiver damage

Acute edematous pancreatitis was accompanied by ele
vation of the serum amylase n all 42 patients analyzed
Elevation levels ranged between 140 and 1,800 umts, with
mean of 360 In patients with acute necrotic (hemorrhagic)
pancreatitis, 10 of 11 showed elevated serum amylase,
whereas 1 showed depressed (30 units) amylase The range
of elevation was 150 1,040 units, with a mean of 570 Of 32
patients with chronic pancreatitis, 15 had elevated serum
amylase at the time of admission when they had acute exac

AnvLASE DETERMINATIONS IN NONPANCREATIC DISEASE

Total Ele  Sub
Cases  vated normal

Parotitis 15 13
Cholecystibis 119 21 14
Common duct obstruction 23 8
Peptic ulcer 112 18 6
Post gastrectomy 51 2t
Intestinal obstruction 20 4
Mesentenc thrombosis 6 2
Pentomtis 13 9
Cirthosis 17 6
Renal disease 26 2

erbation The height of the elevation did not differ from that
noted 1 patients with acute pancreatitts In 4 of the 32 pa-
tients, the serum amylase level was distinctly subnormal,
suggesting destruction of the pancreatic tissue In patients
with carcinoma of the pancreas only 1 of 28 rex ealed elevated
amylase, whereas 11 showed subnormal levels

After resection or other operative mamipulations of the
pancreas, serum amylase elevation was observed postoper
atively mn 7 of 26 patients

A considerable number of patients with nonpancreatic dis
ease shoned elevated serum amylase (table) This was not
uncommon 1 patients with duodenal or gastrojejunal ul-
cers, but 1n gastric ulcer 1t was rare After gastrectomy, half
of the patients showed increased serum amylase though clin
1cal signs of acute pancreatitis were usually absent

» [This study confirms previous observations concermng the neces:;:l)
for utihizing serum amylase determination as an adjunct to chmcnllevmn
ation In most instances, a thorough chmcal and laboratory evalual
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aill lead to the proper management of the patient In an occastonal in-
stance where the findings are lughly suggestine of perforated ulcer, ex-
ploration will be necessary even though acute pancreatitis cannot be com-
pletely excluded —Ed |

Physiologic Basis for Surgical Management of Acute and
Chronic Pancreatitis was derived by Henry Doubilet* (New
York Univ.) from observations in over 500 patients with
sphincterotomy. In most persons (about 60-80%), the bile
and pancreatic ducts join to empty through a single orifice
(papilla of Vater) into the duodenum. Spasm of the sphincter
of Oddi, or more rarely, lodging of a stone in the papilla, can

o o mm———

R

————k - _Ah_ .
Fig 100 —Common

Operat 1 n case
showing reflux to tail of pancreas and also to some of ;
Excessive reflux 15 due to diminished e A

restdual acute Spas dncod delthe

cation of hydrochloric acid t
of Doubiler, H S Chn North

s ax ; rom
A R R e g S
convert the bilf: and pancreatic ducts into 2 common pas-
sageway, permitting bile to enter the pancreatic ducts, or
conversely, allowing pancreatic juice to pass up the biliary
tract .(Fxg. 100). Direction of fiow depends on relative pres-
sure in each duct system, which may vary from minute to
minute,

. The human sphincter of Oddi is a labile organ, respond-
ing readily by increase in tonus (spasm) to frustrating emo-

(4) S Chn North Amenca 38 505 520, April, 1958
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ease In 78 patients, abnormally low amylase level was
found, suggesting extensive destruction of the pancreas or
advanced Iiver damage

Acute edematous pancreatitis was accompamed by ele
vation of the serum amylase in all 42 patients analyzed
Elevation levels ranged between 140 and 1,800 units, with
mean of 360 In patients with acute necrotic (hemorrhagic)
pancreatitts, 10 of 11 showed elevated serum amylase
whereas 1 showed depressed (30 units) amylase The range
of elevation was 150 1,040 units, with a mean of 570 Of 32
patients with chronic pancreatitis, 15 had elevated serum
amylase at the time of admission when they had acute exac

AMYLASE DETERMINATIONS 1N NONPANCREATIC DISEASE

Total  Ele Sub
Cases vated normal

Parotitis 15 13
Cholecystitis 119 21 14
Common duct obstruction 23 8
Peptic ulcer 12 18 6
Post gastrectomy 51 21
Intestinal obstruction 20 4
Mesentenic thrombosis 6 2
Pentomtis 13 9
Curhosis 17 6
Renal disease 26 2

erbation The height of the elevation did not differ from that
noted 1n patients with acute pancreatitis In 4 of the 32 p2
trents, the serum amylase level was distinctly subnormil
suggesting destruction of the pancreatic tissue In patient>
with carcinoma of the pancreas only 1 of 28 revealed eles ated
amylase, whereas 11 showed subnormal levels

After resection or other operative manmipulations of the
pancreas, serum amylase elevation was observed postoper
atively mn 7 of 26 patients

A considerable number of patients with nonpancreatic dis-
ease showed elevated serum amylase (table) This was not
uncommon in patients with duodenal or gastroyejunal ul
cers, but in gastric ulcer 1t was rare After gastrectomy, hal
of the patients showed increased serum amylase though cim
1cal signs of acute pancreatitis were usually absent

» {This study confirms previous observations concermng the nucs;;‘ll)
for utilizing serum amylase determination as an adjunct to chmcal’e\ e
aton In most nstances a thorough clmeal and laboratory evalual
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t In an occasional m
‘s\L:;lrl\cleca\(\lhtzoreﬂEcpl;i(:ll:iﬁ;g?a;aeg?:;:c{l]lt)'Osfugéis‘t’ﬁ‘écgf perforated ul%cr, ex
ploration “lléb; neégs]snr} even though acute pancreatitis cannot be com
p'eifgygfg}z;lc Basis for Surgical Management of Acute imd
Chronic Pancreatitis was dertved by Henry Doubilet* (New
York Umwv) from obsersations m over 500 patients with
sphincterotomy In most persons (about 60 80%), the bile
and pancreatic ducts jom to empty through a single orifice
(ppiila of Vater) mto the duodenum Spasm of the sphincter
of Qdd, or more rarely, lodging of a stone 1n the papilla, can
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Fig 100 —Common Operat L m case s
show ng reflux to tail of pancreas and also to some of finer ducts (zhite arroas)
Excessive reflux 1s due to d minished pancreat ¢ secretory pressure resultmg from
res dual acute mflammation Spasm of sphincter was produced del berately by appl
cation of hydrockloric acid to papilla through Rehfuss tube (black arrom) (Courtesy
of Doublet H S Clin Noi America 38 505570 April 1938)

comvert the bile and pancreatic ducts into a common pas
sageway, permutting bile to enter the pancreatic ducts, or
conversely, allowmg pancreatic juice to pass up the biliary
tract (Fig 100) Direction of flow depends on relatrie pres-
sure 1 each duct system, which may vary from minute to
mmute

The human spluncter of Odds 1s a labile organ, respond
mg readily by increase 1n tonus (spasm) to frustrating emo-

€4) S Clao “orth Amenca 38 505570 April 1938
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trantal disturbance, par m other parts of the body and ex-
haustion Under such conditions, 1f g common passageway
1s present, flow 1 an abnormal direction under stimulation
of food ntake occurs, produuing an acute mflammatory re
sponse In typical cases of recurrent pancreatitis, the acute
pam, resulting from inflammation of the perrtoneum and
structures surroundmg the pancreas, occurs agamst a back
ground of a long history of tension and pamn due to disten

eat ¢
Fig 101 —Thsappearance of pseudocyst after adequate drainage of pancr
duct gPauent alcoholic had inadequate drainage due to obstsuction of duct of Wir

Roux
ung by calculys Split pancreaticojeyunostomy was performed interposing h
?aopg oly Jepunum bctwcmp tai and body of pancreas Note (A4) P“’b’;‘mkﬂm(f:!l,;
arro) and distal (black arro 1) portions of duct Large pseodocsst (black arive .}
was found taking off from rapture in distal portion of pancreatic duct ‘«( adctal
fater (B) o yst had almost as result of reluction ofs\ ;7“0' \poit
pressyre (Courtesy of Daubdet H S Cln North America 38 50
1958 )

tion of the bile and pancreatic ducts behind the sphncter

Complications of acute pancreatitts include hemorrhagt‘}-
jaundice, mflammation of the left kidney, pseudocyst anr_
cyst, chronic pancreatitis reduction 1 secretion of pancre{
atic Juce, caletfication of the pancreas and sensitivity ot
the diseased pancreas to fat and alcohel Treatment aumms i\t
placing the pancreas and adjomng organs at complete rc~c
by (1) continuous nasogastric suction (2) antxcho]mlcrg[:;
drugs, (3) antibiotics, (4) replacement of lost electroly
and water and (5) replacement of lost albumun

Defimitive treatment of recurrent pancreatitis 1s section of
the sptuncter of Odds, with cholecy stectomy, during a ﬂ:"‘\_:
acute phase Ordinanly, sphincterotomy results mn di~apped
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ance of a pseudocyst, and 1n the presence of calarfication, if
the duct of Wirsung 1s frce from stone or stricture, cure re-
sults If there1s partial obstruction due to a stone tn the maim
duct, the stone must be remoyved by direct masion or, 1f that
15 not feasible, a split pancreaticojejunostomy should be
performed (Fig 101) This procedure 1s superior to caudal
paticreaticojejunostomy, which molves removal of the tail
of the pancreas that, m man, contains most of the 1slet cells
After an operation for pancreatitis, the patient must be
placed on a low-fat, alcohol-free diet for at least a year and
must be reassured if a setbackh due to dietary mndiscretion
occurs If the pancreas 1s markedly fibrosed, with the capsule
<o migd that there 1s no room for regeneration, the dietary
regimen must be mamtamed for many years
Acute Pancreatitis in Children. Gunnar B Stickler and
Robert H Yonemoto® report a case of pancreatitts mn a girl
age 4 Review of the literature disclosed 37 other cases of
acute pancreatitis i children Seven were caused by trauma,
1 by trichobezoar, 2 possibly by ascarides, 3 occurred dur
g steroid hormone treatment, and 1 was concenably due
to mumps Etiology of the other 24 cases remamed obscure
The chinical course of this disease 1n children, regardless
of etiology, was typical, with sudden onset of abdominal
pam and vomuting, all the signs of an acute abdomen,
marked leulocytosts and elevated serum amylase levels At
surgery, blood stamed peritoneal fluid, multiple fat necroses
and enlargement and edema of the pancreas were found
Only 2 deaths in children have been reported since
1932 Maintenance of adequate flud and electrolyte balance
may be important m postoperative treatment Therapy of
pancreatitis 1n adults seems to be applicable to the disease m
children mcluding gastric suction and admistration of
atropmne or propanthehne to suppress reflex secretion of
pancreatic juice Adequate sedation and possibly adminss-
tration of antibiotics are also standard treatment
Awareness that acute pancreatitis may occur in children
should prompt more frequent serum amy lase determmations
m children with acute abdommal findings Ths nught help
to prevent occasional unnecessary laparotomies, especially
after abdominal trauma
> [One type of pancreatitis in cluldren not mentioned by the authors 1s
(5 AMA J Dis Chil 95 706713 February 19,8
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that which occurs n assoctation with hyperhiperma The exact relation
ship of the hyperlipemia to pancreatitss 15 not understood, but the stmul
taneous occurrence of these diseases indicates that the two processes are
n some way related —Ed |

Choledochojejunostomy Its Successful Use mn Treatment
of Persistent Acute Pancreatitis According to Ralph T
Bowers and George A Riley® (VA Med Teaching Group
Hosp, Memphis, Tenn ), surgery 1s not necessary m the
average case of acute pancreatitis When diagnosis 1s es
tablished, gastromntestinal dranage, antibiotics, ntrave-
nous calcium, blood, blood substitutes or other mdicated
shock therapy and an occasional procame bloch of the tho
racic sympathetic chain prove satisfactory From 1947 to
1957, 34 patients were treated for acnte pancreatiis, with
1 death (29%) All but 6 were treated medically, 5 were op-
erated on during the acute stage

Simple laparotomy with closure but no defimitive surgical
therapy was done m 3 One had cholecystectomy for chole
hthiasis and chronic cholecystitis, and death was probably
due to low-grade pancreatitss, unrecogmzed by the surgeon
at operation

Lxperience with 2 patients with persistent acute pancre
atitis suggests that the conservative approach must occd
sionally be abandoned in favor of operation Both failed to
respond to medical measures In 1, a man aged 36, a sleeve
resection of the stomach was done, on the mncorrect assump
tion that aberrant pancreatic tissue in the posteror wall
ot the stomach was the cause of persistent mfection Stm-
ple dranage of the abscess 1 the stomach wall and chole
cystostomy wonld probably have been better The p2
tient survived operation without serious deleterious effect
but was not improved Hence choledochojejunostomy en
Roux Y was performed a month after the stomach resectior
and produced defimte improvement, which was mantamed
for almost 2 years despite heavy intake of aleohol Ongmnal
weight gam was 43 1b, but 22 1b was lost after resumption
of heavy drinhing

In the other, a male alcoholic aged 33, medical therapy
for acute pancreatitis produced almost no improvement As-
cites continued to recur, and the general condition deterio
rated Cholecystectomy and common duct dramage by 1;
tube refieved symptoms for about 6 months, when typtca

(6) Ann Surg 148 259 765 August 1958
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e 102). The pancreatic duct 1s sectioned ; this 1s often di-
f::?é:i%gggnmg)p:mcrcgtlc juice that escapes through the masion
Dilatation of Wirsung’s canal 1s defimte indication for pancreatoje-
junostomy, but ectasia 1s not always evident and sometimes requires
imestigation and later operation If pancreatojejunostomy 1s not
\ndicated, the pancreatic wound 1s sutured and left pancreatectony
1s completed

Tnd-to-end anastomosts of the jejunal loop to the cut pancreas 1s

Fig 103 —\When Wirsung’s duct 1s shghtly dilated antertor splitting incision (1)
permuts better mucomucosal approximation of Wirsungs canal and of jejunal loop
¢? and 3) Some seroserous points complete connection (#) (Courtesy of Leger, L
J clur 76 93 115, June-July, 1958 )

carried out 1n two planes, achies g, if possible, approximation of the
mucost of Wirsung’s canal to the jejunal mucosa, which often 1s dif-
ticult Approvimation of the mucosas of the pancreatic duct and je-
Junum 1s more difficult when the principal pancreatic duct 1s ot the
caliber of the smnll finger, wiich 1s common In some nstances, the
mucosis are merely brought together by four sutures passed through
four cardinal pomts and knotted later The mucomucosal connection,
when not watertight, 1s remforced by a circular plane solidifying the
sejunl <erosa to the pancreatic capsule at separate pomnts When
the diameter of Wirsung's canal 15 <mall, attempt 1s made to increase



366 GENERAL SURGERY

the caliber by a splitting incision of about I cm to the anterior wall
of the gland transforming m a sort of Y the circular section of the
canal (Fig 103)

Such mciston 15 often necessary in exploring for caleul and for

d by end
—In submesocol ¢ layer intest nal cont nuty is reestabl sl e
to—s};:' anlfs“mmgxs]s of upper end of jejunun wth foot of ntest nal loop anas on osed

o
n supramesocol ¢ reg on Careful suture of mesentery Insct dagran of Y an st

moss (Courtesy of Leger L J chr 7693115 June July 1958)

ter usel to
the cephalic segment of Wirsung s duct st 1s la

dx:f:(nlrg;:%he calll?er of the anastomosis This anterior sphtting mctswt;
ilso has the adivantage of opemng the cephalic segment of thc;. dlhtetl
Wirsung s cnal when the 1sthmic section 1s of "f normal

1
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caliber If Wirsung’s duct 1s more or less dilated, pancreatojejunos-
tomy 1s performed Anastomosts of the entire parenchyma to the je-
junal loop 1s mnde m two planes, at separate points The disersed
sclerotic pancreas resists well traction of sutures and does not frag-
ment, contrary to what might be expected, thus firm, secure anasto-
mosis 1s accomphished

After the an1stomosis 1s completed, the lips of the transverse meso
colon are fixed to the jejunnl loop that traverses 1t In the submeso-
colic layer, the edge of the mesentery of the wnastomosed loop 1s
sutured to the posterior prtetal peritoneum to the left of the duode-
nal-jejunl angle to avord all nisk of occlusion The upper end of the
jejunum 15 anastomosed to the main intestinal loop, 20 cm below the
transverse mesocolon This antstomosis will be end to side, m two
plines The edge of the free mesentery of the first jejunal loop 1s su-
tured to the right leaf of the peritoneum of the intestinal loop 1n con-
tact with the pancreas Thus anistomosis 1n the Y 1s completed (Fig
104) A Penrose dram 1s left 1n contact with the anastomosts
» [Leger advocates resection of more pancreatic tissue than most Amers
can surgeons would excise Because of the posstbhility of diabetes and pan-

creatic insufficiency n ceistons of large
portions of the body a ed, unless m so
dotng one can remove the fact that the
main portion of the di gland resection

of the hody and tail eradicates the disease sn only an occasional patient

—~Ed
A;}pralsal of Surgical Procedures for Pancreatic Pseudo-
cyst It 1s generally held that pseudocysts of the pancreas
require surgery W Dean Warren, Willam H Marsh and
Willlam R Sandusky® (Unnv of Virginia) review this prob-
lem from three sources 12 patients treated at the Unner-
sity Hospital, observation on experimental production and
wternal decompression of pancreatic psendocysts in dogs,
and the literature on this subject since 1945

Of the 12 patients, 8 had external dramage Pseudocyst
recurred 1 2 patients, 1 of whom had 2 recurrences In 3
patients the primary operation was internal decompression,
and 1 1, laparotomy and aspiration, with excellent results
None died

Experimental pseudocysts were produced m 26 dogs
Half were treated by transgastric cystogastrostomy and the
others by cystojejttnostomy defunctionalized 1 the manner
of Roux Postoperatively, 3 dogs died m the former group
and 4 m the latter Obliteration of the cyst was slow (6-12
weehs), but 1t was complete 1 all of the sur nvng dogs The
postoperative course 1aried little between the two methods
of treatment

(8) Ann Surg 147 903970 June 1958
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mains stationary or presents the same risk of progresston as
any intraperitoneal collection of fluud

There are multiple methods for treating cysts and pseudo
cysts of the pancreas, which, m priaciple, depend on dramage
or removal Drainage methods include marsupialization, ex-
ternal drainage, transduodenal cystoduodenostomy and cys-
togastrostomy. Removal methods include enucleation for
well-circumscribed cysts, remaval of the cyst and surround-
ng parenchyma, partial pancreatectomy for left-sided le
sions and upper pancreatectomy for necrotic pseudocysts
with persistence of a healthy pancreatic segment above the
cyst and permeable ducts below Cysts of the head or 1sthmus
are managed by duodenopancreatectomy

Most congenital cystic malformations of the pancreas are
not amenable to surgery, but most dermoid cysts can be ex-
cised Neoplastic cysts should be resected when possible, es
pecially 1if malignant degeneration 1s suspected or antict-
pated Hydatid cysts of the pancreas represent true glandu
lar tumor, comparable to neoplastic cyst, and have to be
dealt with according to their size, morphology and location
Choice of treatment method in retention of pseudocysts 18
determined by the anatomic character of the lesion

Clinical and Surgical Aspects of Pancreatic Psendocyst
Analysis of 58 Cases 1s presented by Tohn M Waugh and
Thomas E Lynn? (Mayo Chinic and Found ) Pseudocyst of
the pancreas commonly occurs as 4 complication of pancre
atitis but may develop after abdominal trauma Character
1stically, a patient with a cyst of this type has a history sug
gestive of recurring pancreatitis and has a palpable mass
somewhere 1n the upper part of the abdomen Occasionally,
obstruction of the upper portion of the stestinal tract 1s the
most promment climical feature X rays may show abnor-
malities 1n the stomach or intestine caused by pressure rrom
the cyst

The optimal operative approach to a suspected cyst of the
pancreas depends largely on the size and location of the mass
and on coexisting pathologic changes in other organs A
transverse mcision over the pancreas affords best esposure
of the entire gland Most commonly, a pancreatic pseudocy st
1s explored through an openmg 1n the gastrohepatic or gas-
trocolic omentum

(2) AMA Arch Surg 77 4754 July 1958
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Among 58 patients, inasion and dramage was used n 23,
mesion and marsupilization m 17, complete excision of the
¢yst n 9, mternal dramage mn 8 and evacuation of the cyst
11 2 One patient with 2 cvsts had meiston and drainage of 1
and excision of the other

Laternal drunage of the pseudocyst gives satisfactory re
sults if such dramage 1s adequate and mamtamed sufficiently
long Recurrent cysts developed at the same site 1n 2 of 40
patients 1n this sertes Optimal duration of drainage depends
on the size of the ¢y st and the rapidity with which the cavity
15 obliterated The drainage tube should be repositioned reg-
ularly to obviate the chance of eroston through the cy st wall
Although generally a pseudocy st 1s considered not to have a
direct connection with the duct system of the pancreas, occa
sionally after operation dramage contans some external
pancreatic secretion Then prolonged dranage or possibly
some subsequent surgical procedure, such as mternal drain
age may be required before final healing occurs

Total extirpation of the cyst gives excellent results, but 1s
seldom feasible, because of adherence of the cyst to sur-
rounding structures and to the pancreas itself Internal
drainage may be preferred in selected cases Its more fre
quent use 1n recent years will allow 1ts more critical evalua-
tion 1n the future

Choice of Surgical Procedures in Treatment of Pancreatic
Cysts in 120 patients, aged 11 months to 74 years, 1s described
by Kenneth W Warren and Augustus L Baker, Jr?® The
types of cyst were cystadenoma 2, cystadenocarcinoma 9,
secondary to malignant tumor 7, angiocyst 1, retention eyst
35, retention cyst mn aberrant pancreas 1 and pseudocyst 65
(57 postinflammatory) Almost every conceivable operation
was used m the treatment of these cysts There were but 2
postoperative hospital deaths, both pattents had chrome re
lapsing pancreatitis

Preferred treatment 1s removal by excision or resection,
but this cannot be achieved 1 many mstances because many
pancreatic cysts are of traumatic or inflammatory origm In
some mstances, the patients may be too 1ll to allow definiti e
treatment, even though the local condition would warrant a
radical approach Hence, considerable judgment must be
exercised 1n the chorce of surgical manemver Available pro-

(3) S Cin North Amenca 38 815879 June 1958
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cedures include simple drainage, marsupialization, interual
drainage, excision and resection

The incision generally used is vertical, through the left
upper rectus area or the linea alba. If the patient is serionsly
ill, it is best to approach the cyst in whatever position the an-
terior surface is presented because simple drainage probably
is indicated. If the patient’s general condition is good, the
cyst should be dissected sufficiently to determine whether it
can be excised.

Simple drainage, using a de Pezzer catheter, is highly ef-

tents
Fig 105 —Cyst ts meised sufficiently to permit complete evacuapwn of con
and usspcctmn of lning ot cavity Flanged end of de Pezzer catheter 1s »ulur;\d x‘r‘:w
cyst and other end bronght out through stab wound (Courtesy of W arrem, »
and Baker, A L, Jr S Chin North America 38 815 829, June, 1958 )

fectve (Fig 105). It bas the advantage over marsupsalhiza-
tion in that the catheter can be left m the cystic cavity and
pancreatic secretions can be directed mto a plastic flash stT
that skin irritation is obviated This method 1s particularly
applicable to cysts deeply situated in the .head or uncxtmte
process. Cysts in this location are not easily treated by -
ternal dramage.

Internal dramage was rarely used in this senes A trans-
gastric approach may be used when the cyst adheres to the
posterior wall of the stomach (Fig 106) This proccdlll;c
should not be the preferred method except for moperable
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cystadenocarcinoma Internal drainage may be selected 1n
recurrent retention cysts when complete excision appears
unduly hazardous Despite 1ts Imuted use, 1 patient had a
massi e gistrointestinal hemorrhage a few days after dis-
charge followng cystojejunostomy Four patients were re-
ferred because of recurrent pancreatic ¢y sts after preliminary
cystoduodenostomy or cystojejunostomy

Some of the largest ¢y sts are most susceptible to total ex-
cision by enucleation because these retention cysts are usu
ally devoud of pancreatitis or perrpancreatitis Cy sts confined
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Fig 106 —Retrogasine cyst adherning to postersor wall of stomach may be drained
by incising antertar wall of stomach opeming cyst where it adheres to posterior gas
;ll;l!cn"’\:alOlfa:hdf os;:é:r;g{; m‘:’?“}{ﬁiﬁm"‘:’ x::t«igt between l?st and stomach with continuous

W “and Baver, A L Tr 05 TG Rarth Ameria 8 815855 Tone 15587
to the tail and body of the pancreas, unless associated with
severe pancreatitis, are preferably managed by distal pan-
createctomy This procedure 1s facilitated by removing the
spleen, wlich 1s mobilized 1n continuity with the t:nla and
body of the gland Recurrent cysts of traumatic origin are
especally susceptible to distal panereatectomy because they
are associated with complete obstruction of the duct of Wir-
sung 1t the poimnt of transection of the gland Neoplastic cysts

confined to the body or tail should also be treated by distal
pancreatectomy
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an attempt was made in the operating room to screen out
hopeless cases for stmple palhiative procedures, while per-
sisting with radical efforts 1n more promsing situations Bi-
opsy of operable lesions 1 the pancreas was discontinued
Criterion of operability has been demonstration of metas-
tases outside the linits of the proposed resection

During the radical and rational periods, 18 4% of 260 cases
explored were considered operable Operability of carcinoma
of the ampulla of Vater fell only from 70 to 66 6% 1n the sec
ond period In alf other types, operabifity fell from 211 to
68% Owmg to anatomy, ampullary grow ths produce early
jaundice and thus arrnve m the operating room earlier They
may also be less prone to early spread

Among 47 operations, 8 postoperative deaths occurred
(table) According to present apinron, 3 of these cases would

OPERATIVE MORTALITY

Tyre oF No No % OPERATIVE
OPERATION Cases | _Deatus MoRTALITY
Total pancreatectomy 18 5 277
Partial (head) pancreatectomy* 27 3 111
Local excision (duodenal carcinoma) %’ R

I 166

be clearly moperable, in 2 patients, the portal vemn was m-
vaded, and 1 had ascites Heunce, a lower mortality rate can be
expected 1n the future Operativ e mortality for all cases from
1948 to 1952 was 15 6%, from 1953 to 1957, 13 3%, and from
1948 to 1957, 16 6% If the 8 patients who died postopera-
tively, 1 with no malignancy and those still hiving are ex
cluded, the others In ed an arerage of 1934 months postopera-
tively before dying of metastases

Among 18 total pancreatectomies, 5 postoperative deaths
(27 7%) occurred, mcluding 2 patients who would now be
considered to have moperable conditions Mortahty for re-
sections of the duodenum and head of the pancreas (27 pa-
tients, 3 deaths) 1s 11 1% Lxcludimg 1 moperable case in tins
category suggests an operative mortality of about 77% m
the future Of 128 patients operated on 1n the first 5 years, 6
(47%) became “5-year cures ” One of these dred of metas-
tases after 8 years Of 130 with resection during thefccond
5 years, 10 were hvang A ,

The postoperative course tients who su 1
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pancreatectomy for carcimoma and of a few who were oper-
ated on for pancreaticolithiasis, was most satisfactory In
general, they have behaved lihe patients with mild diabetes
with partial gastrectomy Tour with pancreatectomies had
major hemorrhages from margmal ulcers, 3 of these patients
are mcluded m the present series The other antedates this
series and was m the 11th postoperative jear after partial
pancreatectomy (head) for carcinoma of the ampulla of
Vater Two of the - had total pancreatectomy, and 2 had re-
section of the duodenum and head of the pancreas Since m
pancreatectomy the major source of alhali mn the gastroin-
testmal tract 1s remoz ed, 1t has become standard practice to
remove at least 50% of the stomach

Three patients with partial pancreatectomy, who showed
sprue and/or diabetes after reasonably long mtervals post-
operatn ely—presumably due to stricture of the pancreatico-
jejunostomy—uere bemng well maintained on appropriate
substitution therapy Sigmficance of the *“late syndrome” 1s
that 1t may, if demonstrated and properls treated, result 1n
a normal life for patients w ho otherwise might be considered
as being on a downhill course due to metastases

In this 10 year experience, the primary problem was find
ing the middle road between futile radical surgery, with its
high operative mortality, and surgical tumdity, with 1ts loss
of patients to disease The goal 15 to do a very radical opera
tion on each patient with curable disease and to do the sim-
plest palliative procedure if the disease 1s not curable

» [Tins excellent study by Porter demonstrates well the failure of total
pancreatectomy to solve the problem of treatment of pancreatic carcinoma
and mdicates, as do other studies, that the more extensive operation adds
very little to the treatment of disease as compared to subtotal pancreato
duodenectomy which can be accomplished with a lower mortality rate and
less postoperative morbidity stnce drabetes 1s not created.—Ed |

Study of Interstittal Radiation of Dog’s Pancreas with Ra-
dioactive Collordal Gold (Au'®®) Preliminary to Use in Ma-
hgnant Diseases of Pancreas Current treatment methods for
carcinoma of the pancreas are not adequate and m many n-
stances cannot be used because of the advanced stage of the
disease Roughly 25% are noperable, 50% are operable but
not resectable, and only 25% or le~s are resectable Probably
only 3-10% of these are curable, at best Surgery 1s currently

not the answer, whether it 1s for cure or palliation by control
of the tumor :



378 GENERAL SURGERY

Richard J Ireton and Robert N Watman® (Olio State
Unrv ) evaluated experimentally the use of radiactive col
loidal gold in the pancreas They developed a satisfactory
method of injection at time of exploratory laparotomy The
radiation hazard mvolved n mjecting the radicactive gold
nto the experimental animal and 1 care of the animal after
mnjection was mimmal and well within the maximum safe
weekly allowance Despite mjection of the radioactive gold
nto a gland with an excretory duct, there was no loss of ra
dioactivity m the feces or urine Thus, the total activity re
mained 1n the ammal, enabling dosage to be calculated, and
there was no increase 1n the radiation hazard

Acute pancreatitis was not caused by surgery or the actual
mnjection of the radioactive gold 1n any of the experimental
ammals as demonstrated by daily serum amylase levels clin
rcal evaluation and autopsy exammation The mjected ra
dioactive colloidal gold was found to remain at the injection
site and 1n the neighboring mesentery and retroperitoneal
tissues and did not spread to the liver, spleen or other
adjacent organs The radioactive colloidal gold destroyed
the pancreas almost totally at the njection site, but caused
no demonstrable effect on the rest of the pancreas

Operative Experience with Carcinoma of Body and Tail
of Pancreas Charles E Kibler and Philip E Bernatz’ state
that only minimal progress toward early diagnosis and suc
cessful treatment of carcimoma of the pancreas has been
made 1 more than a century smce 1ts description Of 175 pr1
mary carcinomas of the body and tail of the pancreas ob
served during 1920 56, 158 were adenocarcinomas, 6 pap!
lary cystadenocarcinomas and 11 malignant islet lesions
This series comprises 18% of all malignant lestons of the pan
creas that came to operation

Outlook for patients with adenocarcinoma of the body ﬂng
tail of the pancreas 1s summarized by the word “dismal
Among 7 patients in whom the lesion was completely re
moved the longest survivor had recurrent carcmoma 2 years
after pancreaticoduodenectomy Two of the 7 died n the
ymmediate postoperatne period None of 34 patients oper
ated on within 3 months of onset of symptoms survived 2
reasonable length of time

45 475 486 March 1959
& ey i Aot Saya Cin 33 247225 May 14 1958
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Earlier diaguosis should result 1n some curativ e resections
Pam 15 usually the mitial symptom, but clinical results n-
dicate that onset must precede symptoms by an unfortunate
period Peripheral venous thrombosts was present as the -
tial stgn mn only 1 patient Phlebits was present at some time
11 6% of the entire group but was a late sign, associated with
extensne spread of cancer and usually metastasis to the
liver Upper abdominal pan and weight loss 1n the absence
of abnormal physical or laboratory findings make up a char-
acteristic early climical picture X-ray signs often reflect late
stages Repeated unsuccessful efforts of physicians to dem-
onstrate objectn ely the reason for pain in these patients have
often led to a diagnosis of psychoneurosis The patient’s re-
action of anwiety and depression has apparently justified
psy chiatric consultation Diagnosis of cancer of the body and
tail of the pancreas can be made with certamnty only at
operation Liploration should be used earlier on the basis
of the climical picture, rather than delayed until objective
evidence becomes avarlable The futility of the latter course
1S certam

THE ESOPHAGUS

Congemtal Esophageal Atresia and Tracheoesophageal
Fistula: Review of 36 Patients 1s presented by K D Rob-
erts® (Children’s Hosp , Birmungham, England) The essen-
tial feature of total esophageal obstruction 1n the newborn
1s mability to swallow saliva, so that a characteristic fine
frothy mucus 1s continually produced 1n the mouth, unlike
the rather coarse bubbles often found for a time after birth
Signs of respiratory obstruction with stridor may be due to
a fold of mucous membrane in the trachea at the site of the
fistula

When esophageal atresia 1s suspected, an attempt should
be made to demonstrate this by introducing an esophageal
catheter which can be passed no farther than 10 12 em from
the alveolar margin Radiologic exammation should begmn
with fluoroscopy in anteroposterior and lateral views to ey al-
uate the state of the lungs and note the appearance of the

(8) Thorax 13 116129 June, 1958
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stomach and small bowel Contrast studies consist of mtro
ducing a soft rubber catheter into the esophagus under ra
diologic control, the catheter having first been filled with
1odized o1l 'When the catheter 1s just in the esophagus, a fen
drops of o1l are injected These outhne the rounded termina
t1on of the esophageal pouch at the level of the 2d to 4th tho
racic vertebrae This blind pouch shows up and down excur
ston with respiratory movement Radiographs are taken and
the catheter 1s withdrawn after aspiration of all the o1l from
the esophageal pouch

Whenever possible, a primary esophageal anastomosis was
done When tension was too great or other factors contra
indicated anastomosis the first stage of a staged procedure
was done 1e, closure of the fistula left cervical esophagos
tomy and Stamm gastrostomy Mortality was 5055 Pre
operative evidence of aspiration of mucus mto the bronchal
tree was proved radiologically 1n 16 patients, the commonest
site bemng the right upper lobe

Some narrowing of the esophageal anastomosis 1s common
after a primary anastomosis for atresia Significant stenosis
leads to difficulties n feeding and, more important to over
spill of oral secretions into the bronchial tree Strictures mav
be earlv, developing within 6 weeks of the anastomosis 0T
late, occurring over 6 months after surgery or persistig
from the early stage Early strictures were found m 9 infants
and late in 3 Tension effects after primary anastomosis may
be due to leakage of air from the trachea or breakdown of
the esophageal anastomosis A tracheal leak occurred in 1
snfant and esophageal leakage 1n 2 after primary anastomosts

\Whenever possible, primarv esophageal anastomosis
should be done for esophageal atresta When tension 1s t00
great to allow a safe anastomosis a staged procedure should
be done When colon esophagoplasty 1s done, special care 1S
necessary 1n postoperatnve management The 3 colon grafts
1 the series failed e con

on 1n these cases may

;oI[lEcslogl;ag:?li:;{;’Ctplizrrefofr(:ggawgg'xggxeg al:lo;gxenage reserving corrective
operations for the uncommon case that 1s refractory to treatment If sln'I,"t
cal reparr later becomes necessary the child will have attaned sufficsen
size to enhance the success of the procedure —Ed ] its

Operative Treatment of Atresia of Esophagus Resuc
and Complications are reported by Tyge Cl Gertz and C
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Winkel Smith® (Unn of Copenhagen) Of 67 newborn n-
fants hospitahzed for atresia of the esophagus, 39 died—a
total mortahty of 58% for both operated and unoperated
wfants

In the commonest form of atresia of the esophagus, the
upper segment ends blmdly, and the lower segment 1s
umted by fistula to the trachea shghtly above the bifurca
tion Thus ty pe, the most amenable to operation, was present
1n 90% of the patients In 8 patients, no surgery or only pal-
hatne gastrostomy was done owmng to poor general condi-
tion In 6 patients, surgery could not be completed The
anastomosts had to be abandoned because of too large dia-
stasis and cutting-through of the sutures

Radical operation was done m 52, with a mortality rate of
46% Of the 28 surynors, 3 died later, and the others thrived
on the whole In all patients, radical operation i one session
was attempted

Birth weight and age at surgery did not appear to have
any decisive effect on the progno<is The commonest causes
of death were related to the operattie technic, followed by
pulmonary complications and malformations of the heart
Recurrence of the esophagotracheal fistula was seen m 9 pa-
tients, 6 of the 9 had reoperation and 4 died after the opera-
tion Among the surviving patients, stricture of the esopha-
gus occurred m several, but m practically all 1t disappeared
after dilatation

> [Despite the high mortality, a large part of which 15 due to uncon
trollable factors, the gratifying fact remains that approximately half the
patients who otherwise would have died were restored to normal by
operation Experience would suggest that an aggressne surgical approach

directed toward primarv reparr with precise techmc gives the best re
sults —Ed ]

Mucosal Folds at Cardia as Component of Gastroesopha-
geal Closing Mechanism were studied by G S Muller
Botha! (Univ of Birmingham) in anatomic, physiologic and
radiologic experiments Specimens were examined from 30
adults (aged 18-80) and 115 mfants and children, of both
sexes, who died of causes unassociated with the cardial re-
gron No conspicuous mucosal folds were found n the first
10 dissections, but m the 11th preparation a perfect water-
tight mucosal seal was found at the cardia (Fhig 107) A

(9) Damish M Bull 51825 January 198
(1) Bnt J Surg 45 569 380 J\Iz) }1'9:82
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shightly oblique linear shit, 14 mm long, extending from be
hund forwards and to the left, represented the cardial onifice
This was “opened” carefully, and two well defined mucosal
Iips m close apposition could be clearly differentiated (Iig
108) These were of about the same size and resembled some
what the mitral valve Lach fold was round and almost rolled
or padlike at the edge They projected firmly mto the esopha
geal lumen, as)f thev had been mamtamed m position by ¢

- w:':}
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Fig 107] (!sn) —Cardia) onifice appears as I peat sit with tightly apposed mu
cosal Lips (elderly woman
Fig 108 (right) —\\:ternghr seal 1s open Defimte ridge 1s present on either s de
(Courtesy of Botha G S M Brmt J Surg 45 569580 May 1958)

TSROV W

tive tone during e Immediately above these folds a shght
widening occurred—the potenttal space of the vestibule An
other arrangement was found mn another specimen but 12
most adult specimens no extraordinary folds were seen al
though marked vamation occurred

On the assumption that speand folds are present duning
hfe that rapidly disappear after death, the gastroesopht
geal juniction was exanuned in 12 patients at operation b)‘
careful palpation There was exvidence of occludmg mucost
folds at the cardia mn every patient, although no two pre
sented the same pattern In 2 the apposition was so per
fect that the cardial orifice was located only after some
search In most the orifice eisted as a dimple on the Jesser
gastric curve The lower esophagus immediately above the
cardia felt “closed to the approaching finger tip This post
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tive “gripping” tone was shight, but undemably present and
unrelated to extrinsic structures Inafew patients itappeared
to be wide open, although yvoluminous folds of mucosa were
easily palpable The cardia on these occasions was flabby,
patulous and apparently without tone On the greater curve
there was often a baggy crescentic fold that hung on the or1-
fice lihe a curtain A constant feature on the lesser curve side
of the cardia was a cushion-like resistance that could easih
be detected by the moving finger over an area of 5-10 mm
Externally the stomach revealed no groove or constriction
at tlis site In 1 patient the mucosal orifice was small and
tight and, although 1t admitted only one finger, 1t was soft,
freely mobile and could be stretched

Various types of folds were seen 1n amimals immediately
after death, but there was no evidence of these after a few
hours Tunctional activity of these folds was proved by direct
examination of the gastroesophageal junction i anesthe-
tized animals The folds appeared to have actri e independent
tone, which could only have been due to a well-developed
muscularis mucosae, as was proved histologically

Mucosal folds at the gastroesophageal junction are ac-
tively drawn together by the internal esophageal sphincter
to produce a watertight seal at the cardia These two factors
—folds and sphincter—act together 1n perfectly balanced
harmony to form the closing mechanism between stomach
and esophagus The diaphragm 1s an important accessory
mechamsm and maintains the normal position of the gastro-
esophageal segment, so that the closing mechamsm can act
with the greatest advantage The angle 1s an organ charac-
teristic which, as such, plays no part in the closing mecha-
mism A mechanical valve does not exist The importance at-
tached to the valve effect of the cardial angle 1s mainly de
i ed from manometric studies on the cadaser, or even worse,
on 1solated gastric organs Nothing but mechanical proper-
ties could be displayed by these dead and atonic sacs The
gastroesophageal junction 1s a dynamic Inmg mechanism
which 1s continuously influenced by peristalsis, posture, res
piration, pulsation and stomach fullness, to name but a few
of the many controllable and uncontrollable factors The
structure and function of the cardia show wide varmation

Valve Mechanism to Prevent Gastroesophageal Reflux
and Esophagitis was estigated in dogs by Richard H

I
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Adler, Constante N Firme and John M Lamgan?® (Buffalo)

Tecun1c —After the diaphragm and crus were completely divided
down to the esophagus, the proxmmal stomach and distal esophagus
were freed so the cardioesophageal junction and fundus could be
moved mto the left chest Refiux was deternuned by filling the stom
ach from the pyloric end with sterile saline, exerting manual pres
sure on the muddle of the stomach, observing the shape of the distal
esophagus and carefully noting intragastric and mtraesophageal pres
sures simultaneously

For controls, the cardioesophageal yunction was placed above the
diaphragm, simulating a hiatal hermia, and cheched for competence
This was done 1n most dogs before constructing the angle or vahe
2 were left 1n this posttion for further study In 6 dogs the cardio
esophageal angle was reconstructed above the draphragm by approx
mating the fundus to the left esophageal border with a row of wnter
rupted sutures for 4-8 cm from the cardioesophageal junction With
the angle reconstructed, the next group of dogs had the distal esoph
agus buried 1n a tunnel of fundus 2 4 cm long and loose enough for
one finger to be easily 1nserted under the tunnel along the esophagus
Another group had 2 sling of nylon net placed around the dist!
esophagus onto the stomach after the esophagogastric angle was ¢
constructed The net 1n contact with the dist1l esophagus was tbout
3 cm wide It was held in posttion on the right esophageal border bv
two sutures but was left loose enough for one finger to be mserted
along erther side of the esophagus and fundus when the stomich w1s
not fully distended In about hrlf the ammnls, the distal esophgus
and prowimal stomach were resected after which 2 standard 2 Jyer
esophagogastric anastomosis was done before the angle was recort
structed and a fundus or sling tunnel was made Ammals wath esopht
agogastric anastomosts had conconutant pyloronnotons In 2 dog>
the entire left hermdiaphragm and crus were excteed nd replaced by
a sheet of knotted nylon net

Only 1 of 6 dogs with only the esophagogastric angle
reconstructed (Fig 109) showed competence on esophagos
copy and fluoroscopy W hen the specimen was remoz ed from
the body and the right esophageal border no longer maim
tammed agamst a fined surface, gastroe\ophage'zl reflus
accurred "

The esophagoscope dropped readily mto the stomachs 0
dogs with hiatal hernias and reconstructed esophagogastnc
angles In those with fundus tunnels shing tunnels and nylon
crura, compression and shght to moderate resistance were
noted m the distal esophagus With a little pressure, ‘hlc
esophagoscope popped through this area into the <t0ma}€1
and was occasionally follow ed by escape of gas or flmd if the
stomach was full All fundus and shng tunnels were compe”

(2) Surgery 44 6376 July 1958
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tent on barmm studics whercas huatal hernas and recon-
structed angles had reflus. encept we 1 dog

Desprte absence of an anatounc sphincter m the dis-
tal esophagus, the smnal resistance to reflux noted at times
w the surgreally ereated hiatal hermas suggests the prescnce
of a functional sphincter Unfortunately, 1t cannot prevent
gastroesophageal rcflus from anereased abdommal pressure
by ntaelf Mamtammy the gastroesophageal angle alone does
not necessarly present reflus When, m addition, the nor-
mal distal esophagus ramams properly buttressed by the

o

\‘//,’/7\/‘
4 ST
/“{)c ; ”"{ A

Fig 107 Reconstructel angle al me Bulpog nzht berder of distal esorha us
() prevents comp etence unle s projerly buttressed (B) (Courtesy of Adler R H
et af Surgery 43 6376 Jub 1938 )
crural tunnel and v cr, competence results When the cardio-
»£sophageal junction 1> above the diaphragm, a recon-
structed angle does not prevent reflux unless the opposite
right esophageal border 1 positioned agamst a nonvielding
surface

Recreation of the esophagogastric angle and establish-
went of an pbligue channel for the distal esophagus afford a
simple method for mamtannng gastroesophageal contmuity
without reflun that should be switable for the frall poor risk
pattent The procedure mav also be applied when the car-
digesophageal junction 1s bedow the diaphragm but the crura
e lax attenuated or absent

Gastroesophageal Incompetence~—Its . Relationship to
Short-Esophagus Type of Hiatal Herma m Infancy. Regurg:-
tation or reflux of gastric contents mto the esophagus duc to
meompetence or relaxation of the usual spluncter mechanssm
at the esophagogastric junction has been well estabhished 1n
Tecent years as a cause of vominng m early mfancy  Cousid-
erable confusion and difference of opmion ewust regardmg
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the relation of hiatal hernia and short esophagus to gastro-
esophageal incompetence and regarding the existence of true
congenitally short esophagus.

Maurice Tatelman and Irving F. Burton® (Detroit Mem'l
Hosp.) report on an infant who showed definite evidence of
gastroesophageal reflux causing severe persistent vomiting
with no evidence of hiatal hernia or esophageal shortening
initially. With some persistence of the condition, despite
therapy, a definitely shortened esophagus and a moderate-
sized hiatal hernia developed. This sequence of events would
tend to substantiate the theory that, at least in some patients,
gastroesophageal regurgitation is primary and that this then
produces esophagitis and, in response, a shortening of the
longitudinal fibers of the esophagus, thus leading to hiatal
hernia. The authors believe that this mechanism of forma-
tion of short-esophagus type of hiatal hernia in childhood or
infancy is therefore similar to that deseribed in the adult in
association with hiatal hernia and esophageal regurgitation.

It has been postulated that a faulty neuromuscular H.IE(Eh'
anism, possibly excess vagal stimulation or sympathetic if-
hibition, is the cause of gastroesophageal regurgitation 1
infants A similar causative mechanism has been proposed
in adults.

Diaphragmatic Hiatus Hernia and Its Surgical Treatment
are discussed by E. Derra and H. Reittert (Med. Academy of
Dusseldorf). Hiatus hernias have been divided into“fo\ﬂ
groups: (1) congenital, with short esophagus (Bailey’s “tho-
racic stomach”); (2) congenital, without short esophagus;
(3) paraesophageal; and (4) sliding.

Patients with group 1 hermas should be operated on as
soon as diagnosis is established. The same holds for those
with group 2 hernias, in whom, because of the size of the
hiatus, the entire stomach may be displaced into the chest.
Similarly, patients with paraesophageal hermias should bj
operated on early, especially when the hiatus is narrow an
the chances of incarceration great. With sliding hernias, -
dicatons for surgery are: constant, disabling symptoms; Sig”
nificant anemia even without subjective symptoms; and pro-
lapse of over one half of the stomach into the chest. In th\’S
type late symptoms or sudden complications may be ex-

1 33 991997, December, 1957
S; ]C.‘)euuche med. ’“’chnschr‘ &4 582-588, Mar 27, 1959.
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hiatus are approximated bebind the esophigus with nterrupted no
1 silk. sutures (Fig 111, A) Both margins of the liatus may be ex-
posed and suturing facilitated by retraction of the esophagus later-
ally Traction on the first sutures conventently brings in view the
rest of the matus to be sutured If both margms of the hiatus cannot
he exposed simultaneousls, the left margm s exposed by retraction
of the esophagus medinily (Fig 111, B), and after the sutures have
been placed 1n thus side, the esophngus 1s shifted Interlls to expose

Fig 111 —A esophagus 15 retracted laterally, and medial and lateral crural
margins of enlarged hiatus approximated behind esophagus In some patients both
margins of hiatus cannot be exposed 1 Iy A 1 ith
shifted mediaily, sutures are first placed i left margm of hiatus C, sutures are
carned betund esophagus and placed 1 medial erural wargin with esophagus re-
tracted laterally (Courtesy of Crawford E S and De Bakey, M E Am Surgeon
24 889 89> December 1928 )

4

the night margin The medial ends of the sutures are then carrted
behind the esophagus with 1 Sembs ligature carrier After the nee-
dles have been revpphed to the sutures, the exposed right margn 1s
sutured (T1g 111, ) Sutures are placed and tied until the hiatus 1s
narrowed to admit the esophagus, a no 16 Levin tube mserted pre-
operatively and the operator’s index finger To restore the vahelike
function of the hitus, 1ts margms must continue to act as a shng 1n
the night crus of the diaphragm Consequentls, sutures are not placed
1 the hiatus anterior to the esophagus This precaution also prevents
excessive nmarrowing of the hiatus and sub<equent esophageal obstruc-
tion Large sutures are essentinl for the strength provided by such
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material and fo prevent cutting of muscle, often caused by fine suture,
in this reglon

The esophagogastric yunction 1s attached to the undersurface of
the new hiatal opening by 6 8 interrupted silk sutures tnt are passed
through the redundant perstoneum and seromuscular layer of the
esophagogastric yunction on one stde and the perttoneum and muscu
lotendinous tissues on the diiphragmatrc side After these sutures are
tied, the redundant peritoneum of the hernsal sac 15 imbricated the

sn Il B reten e ol b Trawtord B 8 and
De Bakey M E Am Surgeon 24 889 89> Decerber 1958 )
peritoneal csion 1s partially closed awnd the esophitgogastric junc-
tion becomes firmly attached to the undersurface of the dnphragm
(g 112) Reumting the gastrohepatic higament completes closure
of the peritoneal incision
Hiatal hermas recurred n 2 patients who had thoracie re-
pair and m + v ho had abdommnal repair Symptoms were 1e
heved m all who had successful abdommal repair
Treatment of Short Esophagus with Stricture by Esopha-
gogastrectomy and Antral Excision 15 reported by F Henry
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Llhs, Jr, Howard A Andersen and O Theron Clagett®
(Mayo Climic and Found ) m 20 men and 7 women, aged
3977 (average age 547) Symptoms, consistng chuefly of
pam, regurgitation or vomuting, bleeding and dysphagia,
were present 6 months to 32 years (average 58 years) Dila-
tation had been done repeatedly over prolonged periods be-
fore surgical intervention, and weight loss was significant
Bleeding occurred in 8 but was the chief indication for opera-
tion m only 2 In 24, the basic cause of the pathologic
process 1 the esophagus was a diaphragmatic herma Three
patients had had cardioplasty for achalasia of the esophagus
elsewhere

All but 1 patient survived operation A woman, aged 64,
died on the 3d postoperatnne day of perforated gastric ulcer
distal to the suture line Of the other 25, 2 were operated on
too recently for evaluation The others were followed (18
by re examination) 7 months to a little over 3 years All but
1 were completely relieved of preoperative symptoms, and
none had had a recurrence One operated on for esophageal
stricture required multiple dilations and was still show-
g dysphagia Four required 1 or 2 dilations 1n the immedi-
ate postoperativ e period, but all were well for a year or more

Although symptoms were relieved 1 23 patients, 8 were
classified as having a good and not an excellent result and 1
as having a fair result Of the 8 with good results, 2 showed
occasional nausea and vomiting, 2 some regurgitation and
nausea, 2 regurgitation, 1 anorexia and 2 diarrhea The pa
tient with a fair result showed troublesome regurgitation
Mild symptoms of dumping were present mn several patients
m the early postoperatine period but regressed or disap-
peared 1n all No patient showed megaloblastic anemia

Gastric acidity was measured m 20 patients, and all were
achlorhy dric after a test meal and after admimistration of n-
sulin, free acid occasionally was recot ered after admimistra-
tion of histamme Fecal excretion of fat was increased, an
average of 1519 of mgested fat being excreted over 6 d’ays
:;hlen patients recenved a diet which contamed 100 Gm fat

“uly

The procedure of esophagogastrectomy and antral esci-
swon 1s satisfactory treatment for certain patients with a

(6) Ann Surg 148 526 536 October, 1958
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short esophagus who fail to respond to medical manage
ment A short esophagus with stricture 1s the prineipal m
dication A Jess extensne operation may suffice mn the ab
sence of stricture, massnve bleeding or deep esophageal
ulceration with destruction of the mtegnity of the esophago
gastric junction

Letomyomas of the Esophagus, according to H W Lue
ders A Stranahan, R D Alley, H W Kausel and A S
Pech’ (Albany, N Y ), occur as frequently in men as in
women of any age group They develop anywhere along the
esophagus, singularly or as multiple nodules, and may be
pedunculated or intramural The pedunculated tumors are
more usual 1 the upper third of the esophagus The;y tend to
ulcerate and bleed and occasionally are discovered when
they are regurgitated or coughed wto the mouth The mtra
mural tumors occur more commanly 1n the middle and lower
thirds of the esophagus rarely ulcerate, bleed or calcify and
sometimes are associated with diaphragmatic hernas Usu
ally they are asymptomatic, but they will produce symptoms
late when they encircle the esophagus and obstruct 1t or the
adjacent bronchr Malignant degeneration 1s rare

I cromyomas ma3 be suspected when symptoms of dys
phagra, substernal or chest pam, regurgrtation vague cp!
gastric distress and anorexia appear and can be associated
with fluoroscopic findings of mediastinal denstties which
may or may not mose with deglutition On barum suallow,
a horizontal shelflike appearance at the junction of the nor
mnl and involved esophageal walls 1s considered diignostic
Lsophagoscopy 1s often negative showing only the smooth
mtact mucosa and evtrinsic compression by tumor When
diagnosis 1s suspected biopsy 1s not recommended sce 1t
mnpairs later enucleation of the tunmor and may result m
bleeding or infectron Bronchoscopy should be done m fugh
lestons to rule out fistulous connectron with a primary tu
mor 1 the tracheobronchial tree

Of 4 cases reported by the authors 1 1s of particular mnter-
est m that the letomvoma was caleified and had an asso¢?
ated dnerticulum

Construction of New Esophagus by Means of Trans-
verse Colon and Its Application for Caustic Atresia, Carct-
noma and Varices of Esophagus Report of 26 Cases 1s pre

() ANM A Arch Dtolar ng £7 537 591 May 1938
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sented by Edwin Benedito Montenegro and Daher E Cu-
tart® (Univ of Sio Paulo) ,
Mernop —After the abdomen 1s opened through a right-sided
Lennnder mctsion, the large omentum 1s dissected free from the
transverse colon and hepatic and splemc flexures are freed Ligature
of the nght and medial cohic vessels and marginal arcade at the pro-
posed levels of calic secton 1s performed. Nutrition of the transverse
colon to be used for esophagoplasty 1s thus guaranteed only by the
left colic vessels Ascending and descending colons are cut close to
the hepatic und splemc flexures, and re-establishment of intestinal
continuity 15 effected by end-to end anastomosts between ascendmg
and descending colons, with two rows of interrupted cotton sutures,
The 150lated loop of colon 15 passed through an opemng made in the
gastrohepatic omentum, thus avoiding compression by the great
gastric curvature of the mesentery harboring the left colonic vessels.
The excluded transverse colon 15 placed in the left subphrenic region
and the abdominal wall closed
While the abdonunal wall 1s being closed, left cervicotomy 1s per-
formed medially to the sternocleidomastoid muscle down to the pleu-
ral cupola by another team of surgeons The esophagus 1s exposed,
dissected and dinided After the patient 1s turned on the side left
thoracotomy 15 done through the 8th intercostal space, the diaphragm
1s opened and the excluded transverse colon 1s brought up to the
pleural cavity An opening 1s made 1n the pleural cupola by combined
cervical and mtrapleural digital manemvers The proximal stump of
colon 15 exteriorized up to the cervical wound through this opeming
after the colon 1s placed 1n the parayertebral gutter behind the lung
Anastomosis of the distal stump of the colon to the gastric fundus 1s
made with two rows of interrupted cotton sutures. The diaphrag-
matic opening 1s closed, not too tight around the colon, to avoid com
pression of 1ts mesentery The thoracic wound 1s closed after a dran-
age tube 1s passed through the 10th mtercostal space The patient 15
returned to supine position, and anastomosis between esophagus and
colon 1s done with two rows of interrupted cotton sutures (Fig 113).
The cervical wound 15 closed and the operation completed (Fig 114},
When the lesion affects the cervical and thoracic esophagus, anas-
tomosis of the colon 1s made with the hypopharyny When the lesion
molves the stomach, causing retraction and fibrosts, anastomosis of
the colon 1s made with a jejunal loop When a previous subtotal gas-
trectomn has been done, anastomosts of the colon 15 made with the
efterent jejunal loop of the gastrojejunal anastomosis
f()x!ll\]'lQ‘(-lllolsl: c2.1<::‘ of ml?cer and varices, the operation 15 best per-
ages First, total thoracic esophagectomy 15 done
through a night thoracotomy , the cardia 1s closed, and the cersical
esophagus 1s brought out through a left cervical stab wound Gastros-
:Dm‘\d]s ;otmtm?\ed i:)r temporary feeding In the next stage, 2 or 3
nonths Iater, after the geners
coloplasts 1o performen general condition has improved, esophago-
Esophagocoloplasty was done 1n 26 patients The 14 with

(8) Surgers 44 785 794, \ovember, 1558
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atresia were aged 7-32, and in all but the youngest, atresia
resulted from ingestion of caustic soda. Only aiter failure of
other treatment was this operation done A two-stage proce-
dure was used in 9, but preference recently has been given to
the one-stage operation, performed on 5 patients. Ten men,
aged 43-60, were operated on for cancer of the esophagus and
2, aged 24 and 29, for esophageal varices.

Of 5 postoperative deaths, 2 each occurred in the atresia
and cancer and 1 in the varices group. Main postoperative
comphications in surviving patients were injury to the left

Fig 113 (left) —Anastomoys between cervical esophagus, gngnsol:n

he ana-

Fig 114 (night) —Final aspect o
"“’?%‘ézmsg of Montenegro, £ B, and Cutat D T Surgery 44 785794, No-
vember, 1958 )
recurrent nerve and esophagocolic fistula. The former oc-
curred m 3 patients and was followed by paralysts of the
corresponding vocal cord Esophagocolic fistula occurred
m 6 patients, was mild 1n all and healed spontaneously 1
2.3 weeks Complementary operation was nunnecessary

All patients started to swallow without difficulty after the
operation, except 3 1n whom anastomosis was made to :he
hy popharynx; with proper re-education, these 3 were also
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able to swallow quite well Swallowmg was also normal as
soon as healing occurred n patients with esophagocolic fis-
tula Shght regurgitation on recumbency 1 3 patients sub-
sided spontaneously withm a few weeks All patients with
atresin gamed weight (up to 35 Ib m 1 year) and showed
improyement m general condition Of 8 patients with can
cer who survived the operation, 3 died of metastasis 11, 14
and 15 months postoperatrvely, 1 was iving almost 4 years
and 1 about 9 months after resection and 3 were not fol-
lowed The only patient with varices who surviied was well
15 months postoperatively with no recurrence of bleeding

THL STOMACH AND DUODENUM

Endocrine Influences of Pancreas on Gastric Secre-
tuon 1 Effects of Glucagon and Alloxan on Heidenhan
Pouch Secretion were studied by Henry W Mayo, Jr, and
Dantel M Enerson® (State Univ of New York, Syracuse)
The hy drochloric acid output of Herdenhain pouches in dogs
1 the fasting state over 5 hours was compared before and
after intraivenous admimstration of glucagon Siv of 9 ani-
mals showed decrease 1n acid secretion, 1, no change, 1,
moderate increase, and 1, marked increase Glucagon did
not act as a consistent sttmulus to gastric acid secretion and
may even mhibit such secretion

Alloxan diabetes was produced in 8 dogs equipped with
Heidenham pouches, and the amd secretions from these
pouches over 5 hours were compared before and after ad
mimstration of allonan A defimte increase was noted
m acid secretion from the pouches 1n allonan treated dogs
i the fasting state as compared with amounts noted 1n pre
alloxan studies This increise was more marked and more
apparent when the dogs were allowed water and still more
marked after the stimunlus of a standard meat meal

> [The findings of these i estigators are wmtriguing The authors postu
late that the increase 1n gastric secretion following the development of
alloxan diabetes might be the result of an mhibitory hormone secreted by
the beta cells which was abolished by the action of cytotoxin Eyvidence

will be necessary to confirm or disprove these obsenvations However, st
forms an attractive ex;

planation for the patho,
Blhson sy e e p genesis of the Zollinger

(9) Surgery 44 9198 July 1958
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Hemodynamics of Gastric Secretion was studsed by Rich
ard Al Peters and Nathan A Womack! (Uns of North
Carolina) m experimests on dogs designed to show the re
lation between dwstribution of blood flow m the stomach
wall and production of gastric actd When the dog stomach
was perfused with lustame, and then a miture of nice
starch granules m gelatm solution was mjected mto the left
gastric artery, the mam arterieles to the vills could be well
demonstrated

When Indiz sk perfusion was nsed after hastamsne, the
finer capillary bed became apparent When small glass beads
were perfused, the yield was scant, and the dameter of the
beads obtamned never exceeded 25 p

When the dog stomach was first perfused with epweph
rine, and a mixture of nce starch granules m gelatn »olu
tion was mjected mto the left gastric artery, there was scant
visualization of the blood supply to the mucosa The same
was true with India ik preparations after epmephrine pet
fusson The submucosal vascular plexus, howeiver, was
larger, and with starch preparations, arterioyenous anas
tomoses could be demonstrated m the submucosa When
glass beads were perfused the yield was larger, and the &
ameter of the beads recovered was as great as 125 ¢ Swee
beads of such size could not possibly hase pasced through
the capillary bed, 1t must be assumed that they passed
through arteriov enous anastomoses Such anastomoses were
visuatized

Concomitant studtes of gastric aad secretion and arte
rial, splenic and portal vem pressures and ovygen satura-
tions were carred out Control levels were established, and
to one group of ammmals lustamne was gnen, to another
epephrine and s a third the vagus nerves were stimulated
i the chest

Histamte mjection and 1agus stimulation cansed an 11~
crease m portal and splenic venous pressure with no change
or a shght fall m o<y gen saturation Qutput of acid was -
creased With epmephrine there was a marked nise s por
tal and splensc venous pressure and ovygen saturation was
almost arterial 1 level Acid secretion was depressed When
sufficient histamme to produce severe hypotension Was
enven there nas a fall m portal and splenic venous pressure,

" © - %" o €rv o £ el  VDEE
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a considerable fall i portal and splenic onygen saturation,
and acid secretion was absent

These findings may be nterpreted as demonstrating that
when hydrochloric acid 15 secreted by the stomach, energy
requirements are so great that mereased blood flow through
the stomach with mcreased flow through the mucosal capil-
lary bed 1s essentral When acid 1s not being secreted, much
of the capiltary bed m the mucosa 15 closed, and the arterzal
blood 1s shunted directly mto the vems by arteriovenous
anastomoses 1 the gastric submucosa

Effect of Complete Exclusion of Stomach on Fat and Ni-
trogen Absorption 1s reported in 5 dogs by Lows Plzal,
Liwda Price and Edward R Woadward? (Unn of Califforma,
Los Angeles) Three consecutive experimental situations
were studied (1) the entire stomach was excluded by a
Roux Y esophagojejunostomy, (2) secretions ot com-
pletely 1solated stomach were dramed to the exterior
through a gastric cannula, and (3) the stomach was re
moved Complete exclusion of the stomach from intestinal
continuity by a Roux Y esophagojejunostomy produced a
moderately severe defect in absorption of mgested fat and
mtrogen, which was not altered by division of the pylorus
and total loss of gastric secretions to the exterior This
would render 1t unhkely that entrance of gastric juice mto
the small intestine mfluences digestrve processes at this
level After total gastrectomy, agam no sigmificant change
1 absorption of mtrogen and fat occurred Hence, 1t 1s un-
likely that the stomach exercises any endocrine mfluence
over digestnne processes 1n the small mtestine All animals
lost weight progressnely throughout the experiment That
this loss tended to decelerate during the 2d and 3d stages
remnforces the conclusion that the excluded or 1solated stom-
ach exerts no beneficial effect on digestion or absorption

Chinical Patterns of Peptic Ulcer after 60 were studied
by Condict WV Cutler, jr® (Roosevelt Hosp, New York)
m 430 patients, of whom 319 were men Distribution of ulcer
location was duodenal, 286, gastric, 126, both duodenal and
gastrie, 8, and marginal, 10 The site of the gastric ulcers
was on the lesser curvature n 121 and on the greater curva-
ture m 5 In §, the gastric ulcerations were multiple Rela

(2)  Surgery 44 299 302 August 1958
(3) Surg, Gynec & Obst 10, 2330 July 1958
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tnely few ulcers developed for the first time after age 60
and these often mamfested themselves by severe hemor
rhage or perforation, with symptoms of short duration or
sometimes without premonitory signs

The most common late complicatton of wlcer creatmg a
true emergency was hemorrhage, and 1 a fatr proportion of
patients bleeding had occurred before, perhaps periodically,
over a period of years \When bleeding was the first ulcer
symptom occurring after 60, 1t was likely to be particularly
severe and dangerous Perforation of stomach or duodenum
was the second serious emergency 1 point of numbers It
usually occurred in old and chronic cases of ulcer and less
frequently as the result of late-developmg ulceration Ob
struction of the stomach, although a less acute emergency,
still demanded actnve treatment for relsef of the patient were
to survnve, almost without esception, ulcer complants were
long standing A larger group of patients had symptoms of
many years’ duration Tolerance had been exlhausted, and
they sought rehef from the mtractabihity of the ulcers

Many cases of hemorrhage, especially if massiye or recut-
rent, demanded surgical intervention When conditions were
favorable and eircumstances warranted, subtotal gastrec-
tomy was justifiable and safer than contnuance of bleedng
In most mstances, 1t was successfully undertaken Perfora
tion of the stomach or duodenum demanded surgers, and
stple closure was safest In obstruction and intractabsuts,
unless the status of the patient was favorable and there nas
reasonable assurance of the safety of subtotal gastrectomi,
1t seemed best to use a less hazardous, if less ideal procedure,
except when cancer was sertously suspected

In hemorrhage, unless massive and contnuing or recur
rent m obstruction of moderate degree and m many cases
of mtractability——mn all types of complication, 1€ except
perforation—results of medical therapy were pmpressne

Evaluation of Surgical Treatment of Intractable Duo
denal Ulcer should be based principally on the patient s 1t
tritional status late s the postoperatne period, accordmg
to Robert M Zollinger* (Ohto State Unn ) In 203 unoe-
Jected ulcer patients who had 1arieus eperations 1 6 years
previously, 109 (over half) failed to regawm their preoperatn €
weight Ideal weight should be gren smportant consdera-

4} ANMY Arch Int Med 107 ¢07 61 October 1958
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tiont m planmng the ty pe of surgery If the patient 1s under~
woyht, conservative procedure, such as vagotomy com-
bined with gastroenterostomy, py loroplasty or hemigastrec-
tomy, 1s advised If the patient 1s well below adeal weight,
\agotom) and gastroenterostomy should be considered un-
less there 1s actne bleedimg Lating habits and nutritional
status of the patient 1 relttion to ideal weight are extremely
wnportant pre- and postoperatnvely

Weight trends were particularly gratufy g in patients who
had vagotomy, hemmgastrectomy and small stoma gastro-
duodenostomy Most who weighed over 145 1b before oper-
ation Jost some weight, but most below thus figure gamned
There was a defimte mcrease m the percentage of patients
who held their 1deal weight or who reached ideal weight
compared to those who had more radical resection com
bined with the Biliroth IT type of anastomosis These satis-
factory weight trends were surprising because almost S of
10 patients drank coffee and smoked after operation and
about the same proportion took alcoholic beyerages

The trend toward conservatinve resections should further
decrease wardence and seventy of the so called postgastree-
tomy syndrome The tmportance of avowding radical gastric
resection m a thin person cannot be overemphasized Al-
though the perfect operation for duodenal ulcer has not
been developed, most patients are so grateful for hberation
from uleer pam that wider acceptance of earher surgery 1s
suggested i1 management of the “stubborn” case of duo-
denal uleer

* {Duodenal nicer remains a disease which should be primanty managed
by nonoperative treatment We agree however, with Zolhnger that the
esults of surgery are sufficiently good that they should not be demed any
patient who has difficulty controlling s ulcer symptoms oser 3 period of
a few years unfess the operatie rish 35 prohubitnne. Many patients un
fortumitely limp along under a medical regimien requining strict dietary
management over a period of many years only to develop a sertous catas-
trophe such as massine bleeding or perforation requiring emergenty
operation 1n old age when diseases s other organs such as the heart or
hidney increase the hazard of surgery Usnder such circumstances the
martzlity of gastrie resection s high and the patient has undergone many
years of discomfort which could have been prevented The adsantages
and disadvantages of surgery must be carefully weighed for each patent
but there should be wides appreciation of the fact that the mortahty raté
for surgical management 15 now sufficsently Jow that the rish to a patient

with long standing ulcer disease may be Jess than that af # a ar
e mary dis

ns Thus,
SUrg: '+
rccx‘x:r frequent
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Surgery of Duodenal Ulcer Regmald H Smithwicke
(Boston) presents an evaluation of vartous surgical proce
dures, based on gastric acidity as judged by achlorhyvdrma
under fasting conditions and after stimulation by beef broth
and msulin  Chinical expermmental studies suggested that
remoral of less than half the stomach, combined with vagot
omn, did not gne high enough mcaidence of achlorhydra to
duplicate the protection against recurrent ulceration afforded
by subtotal gastrectomy alone

Continued studies indicated that achlorhydra s the re
sult of the combined effect of (1) removal of the antrum
(2) remoral of a small segment of the body of the stomach
(3) complete or mncomplete resection of the vagus nerves
and (4) regurgitation of bile into the gastric remnant A
fifth factor, 1e, gradual decrease in secretory actinty of
parietal cells with passage of time, 15 suggested by the
fact that the longer pattents are followed, the lgher the n
cidence of achlorhydria In early years, 14% of 115 patients
who had henugastrectomy with vigotomy showed free In
drochloric acid, compared with 4% 1 later years Con
versely, after subtotal gastrectomy, 36% of 182 patients
show ed free hydrochloric acid 1-2 y ears postoperatively and
39% 2 6 vears postoperatively

Among 190 patients with subtotal gastrectomy operatne
mortality was 26% among 135 with hemigastrectomy and
ragotomy, 1t was 22% Clinical results 1n the two group~
were excellent 1n 23% and 41%, good in 41% and 46%, farr m
24% and 99 and poor 1 12% and 4% Gastrojejunal ulcer wa-
proved n 3 and suspected i 15 with subtotal gastrectomt,
whereas none with hemigastrectomy and vagotomy showed
recurrences Most deaths m both groups were due to com
plicitions related to management of the duodenal stum£
If the-e could be elimmated mortalits would be under 17
n both groups

W hen judged on both a physiologic and clmical basi<
henugastrectomy with vagotomy 1s a satisfactory operd
tion for treatment of duodenal ulcer and 1s the author s pro
cedure of choice The ligh incidence of achlorhydrin w hich
appears to be mcreasing with time suggests that patients
<0 treated will rarely be troubled by recurrent peptic ulcer
1n the late postoperative period Lxcellent and good chmed

(5) Am J Gastroenterol 30 142160 \ugust 19>%



THE STOMACH AND DUODENUM 401

results predomnate, and mcidence of severe and distress-
mng postoperatne symptoms 1s lower than after subtotal
gastrectomy

Results of Gastrectomies for Ulcer: Statistics on 400
Cases are reported by A Bonniot, J Bonnet-Eymard and
Y Bouchet ® Operations were performed on the same ser-
ice by 7 surgeons usmg the same Hofmester-Finsterer
technic Age distribution of patients was under 30, 155%,
30-40, 25%, 40 50, 32%, 50 60, 16%, over 60, 11 5% Males
predommated (90%) Ulcers were 1n the stomach n 124
(31%), duodenum 1n 256 (64%) and were gastrojejunal or
recurrent m 20 (5%) Operative ndication was hemor-
rhage in 32, perforation 1n 28, secondary operation 1n 27 (20
of these were for peptic ulcer, 7 after gastrectomy and 13
after gastroenterostomy) and progressiie bemgn ulcer mn
313

There were 6 postoperative deaths (1 5%) Complications
occurred 1 13 patients (3 25%) and were pulmonary, wound
dehiscence, gastrointestinal hemorrhage and penigastric ab-
scess 1in 3 and pancreatic fistula in 1 Eleven patients died
several months to 5 years after operation Of 354 patients op-
erated on 2 years or more before, 255 (72%) were followed
radiologically and clincally Sin had late complications re
lated to the gastrectomy which required secondary opera-
tion Fne of these recov ered satisfactorily after the second 1n-
tervention One with psychic disturbances complamed of
severe symptoms following gastrectomy, but a second oper-
ation failed to reveal any lesion One patient with jaundice
due to hepatitis 6 months after operation for duodenal ulcer
was treated medically In 7 patients, pulmonary tuberculo
sis developed after gastrectomy

Among the group of 7 gastrojejunal or recurrent peptic
ulcers that follow ed gastrectomy, only 3 operations had been
performed by the authors, 1e, the percentage of recurrent
ulcers mn their series was 117% Two patients were success-
fully treated by the Dragstedt operation through the tho
rax but the third continued to have symptoms after this
secondary procedure One had peptic ulcer of the anastomo-
s1s the others had recurrent ulcer of the small curvature

As sequelae of gastrectomy, 38 patients complamed of epi-
gastric distress after eating, this was always mild and

(O Lion chir 54343353 May 1958
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tended to disappear with time A mild dumping syndrome
developed 1 7 (25%) and improved with a special dietary
regimen 1n all but l—a neurotic woman with anema Only
4 patients had hypochromic anemia which responded read-
ily to treatment When all fatlures and sequelae are consid-
ered, 74% of 255 patients had an 1deal result, and by elims
nation of temporary sequelae, this figure increases to 93 3%
in whom the final result was satisfactory Weight gan was
recorded m 50%, 40% regamned normal weight and only
10% had a shight loss of weight, without any functional dif-
ficulty Normal occupation was resumed by 96%, the others
changed to highter work No patient was incapacitated as
the result of operation

Late Prognosis after Partial Gastrectomy for Ulcer*
Follow-up Study of 361 Patients Operated on from 1905
to 1933 1s presented by Urban Krause” (Umiv of Uppsala)
Of 385 patients treated with Billroth II gastrectomy, 9%
were traced, 210 had died The number of deaths to be ex-
pected statistically was 163 1, this difference 1s highly sig-
nificant statistically

Carcinoma of the stomach was diagnosed as the cause of
death 1n 25 patients The number of deaths to be expected
statistically from carcinoma of the stomach was 113, this
difference 1s statistically significant If the series 1s driided
according to sex, deaths from carcinoma of the stomach
among men amounted to 16, as agawnst the expected 66,
a difference also statistically sigmficant Among women,
the number of deaths noted was 9 and the expected mor-
tality 47 This difference 1s not completely sigmficant sta-
tically The number of years elapsing between operation
and death from carcinoma of the stomach was, on the aver-
age, 24 3, the longest interval berng 39 and the shortest 6
The youngest patient was 48 and the oldest 86, with the
mean age at death 68

In most patients, the carcinoma was situated at the gas-
troenterostomy stoma or in its mmmediate vicinity on the
stomach side As a result, ;n several mstances the growth
was first interpreted roentgenographically as Jejunal pep-
tic ulcer and treated medically If a patient wholly free
from symptoms for many years after operation chows je-
junal ulcer of the peptic type, carcinoma should always be

(7) Acta char scandinay 114 341354 1958
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suspected The carcinoma was situated m the cardia m 4
patients Besides the 25 patients, 2 others had operation for
low e<ophageal cancer

Pulmonary tuberculosis caused death m 24 patients The
mortahty to be expected from pulmonary tuberculosis, cal-
culated statistically, was 87, the difference 1s ghly sig-
nificant statistically This excessive mortality might be ex-
plamed by the fact that nutritional uptake 1s mnadequate n
many gastrectomized patients

Tight men and 1 worman commutted suwicide Official mor-
tality statistics forecast a suicrde mcidence of 2 among men
and 05 among women Swcides were particularly nu
merous among older men, the group m which anema was
also common The nference nught be that the fatigue and
general distress attendant on anemia aggravates the post-
cibal symptoms and leads to depression This, 1 turn, 1n
creases the tendency to smaide among those who are so
disposed

Most survivors were satisfied with results of the opera
tion No severe postcibal symptoms were noted The mci-
dence of jejunal peptic ulcer 1n the whole series was shghtly
over 3% Anemia was farrly common, with just a third of the
survivors reporting one or, more commonly, several ep:
sodes of fairly marhed anemn Routine check of the blood
values should be made 1n gastrectomized persons

Billroth I and Billtoth II Reconstructions Clinical Com-
parison of Results of Two Methods, as presented by J Lyn-
wood Herrington, Jr® (Vanderbilt Unn ), 1s based on two
groups of panents with bemgn gasine and duodenal ulcer
In 107 patients gastrio resection with 1n end-to end gastro
duodenostomy (Buillroth I) and in 209 subtotal gastric re-
section with a conventional Billroth IT reconstruction or a
modification were performed All patients with duodenal ul
cer had bilateral subdiaphragmatic vagotomy m addition to
resection Age range was 21-77 and follow-up was 6 months
to 1134 years The postoperative hospital stay 1n the Billroth
T and 11 groups was about equal 9 and 91 days, respec-
tively In the Billroth T group, there were 3 (2 8%) hospital
deaths and 1n the Billroth IT group, 8 (4%) deaths Two of
the 3 patients 1n the Billroth I group who died were elderly
men who had surgery for duodenal ulcer, 1 was a diabetic

(8)  Sargery 44 1040 1053 December 1958
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woman, aged 80, who had emergency gastric resection for
bleeding superficial benign pyloric ulcer All 8 patients m
the Billroth IT group who died had duodenal ulcer, only 1 of
these deaths could be directly attributed to a techmcal error
n performance of surgery

In the Billroth I group, including the 3 patients who died
m the hospital, 21 (19%) sigmificant complications occurred
among 20 patients Obstruction at the gastroduodenostomy
stoma was the commonest complication, which resulted
from technical fault, 1t occurred m 7 (65%) patients and
required reoperation mn 5 In 6, obstruction became apparent
during the early postoperative course

In the Billroth IT group, the complication rate, mcluding
deaths, was also 199 (38 complications n 36 patients) In8
(38%) of the 209 patients with Billroth II reconstruction,
stomal obstruction developed, m 5, prolonged gastric stc
tion alleviated the obstruction One patient died later and
stomal revision became necessarv in 2

Significant postoperative hemorrhage was noted m 3
(28%) patients of the Billroth I group and 1n only 2 (0 9%)
of the Billroth II group, in 1 proving fatal A leak af the
anastomotic site was seen 1n 1 patient n the Billroth I group
and a leak from the duodenal stump occurred m 3 (1 4%) m
the Billroth IT group In each patient the fistula closed spon-
taneously There was no mjury to the common bile duct 1
either sertes In 1 Billroth I patient, the transverse colon was
mjured, resulting m a fecal fistula that required later clo-
sure No pancreatitis was diagnosed n either group Among
complications that were not related directly to the gastric
reconstruction, the commonest were vascular disturbances

Of 105 patients 1n the Billroth I group followed 642
months, only 7 (67%) lost weight after operation Of 193 m
the Ballroth II group, 30 (15 5%) had weight loss of 1040
1b ; 27 had been operated on for duodenal ulcer and 3 for
bemgn gastric ulcer Symptoms suggestive of dumpmng
though not severe, were noted m 24 (23%) of the patients
with Billroth I reconstruction Dumpmng occurred 1n
(37%) patients n the Billroth II group, but was seiere 1;:
only 5 (2%) Only one duodenal ulcer recurred in the Billrot
I group and in the Billroth II group there was no suspecte
or proved recurrence among 180 patients who had vagotom)
and antral resection for duodenal ulecer Among 13 patients
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with gastric ulcer who had Billroth 1T reconstruction, there
was recurrence 1

In the Billroth I group, results were excellent 1n 80 (76%),
good m 17 (16%), farr n 6 (6%) and poorn 2 (2%) In the
Billroth IT group, results were excellent in 123 (64%), good
mn 50 (26%), fair m 13 (7%) and poor n 7 (3%)

The author’s experience mndicates that when possible Bill-
roth I reconstruction should be performed on a woman with
gastric or duodenal ulcer and m most men with bemgn gas-
tric ulcer Biliroth I reconstruction has proved safest and 1s
preferred for the large posterior penetrating duodenal ulcer
that cannot be safely or completely removed, 1t 1s also more
suitable for obese persons

> [Our expertence with the Billroth I procedure summarszed 1n the fol
lowing report by Fisher and Jordan, supports the observations of others
who have found such a high incidence of recurrent ulceration that the
procedure has been abandoned Herringtons observations concern gas
trectomy plus the additional procedure of vagotomy The results of this
techmc need further evaluation Until additional experience 1s recorded
the Biliroth II reconstruction appears to be the procedure of choice with
or without vagotomy It should be noted that these remarhs pertan spe
afically to the treatment of duodenal ulcer The Billroth I procedure re
mains 1 good operation for gastric uleer —Ed

Buliroth I Gastrectomy for Treatment of Duodenal Ulcer
1s described by Peter B Fisher and George L Jordan, Jr?®
(Baylor Unnv ) The Billroth I gastrectomy was performed
on 95 men and 1 woman, aged 2278 None had combined
gastric and duodenal ulcerations and none had had a prew:
ous operation on the upper gastromtestinal tract The mndi
cations for surgery included bleeding in 30 patients, acute
perforation 1n 25, obstruction m 7 and intractabilitv m 34
In most patients, 75% or mare of the stomach was removed

Three patients died withun 30 days after operation, an op-
erative mortahity rate of 3%, 2 of these had emergency sub-
total gastrectomy for massive, uncontrollable hemorrhage
Nonfatal postoperative complications developed m 14 pa
tients Of the 93 patients who survrved operation, 84 (90 3%)
were followed 8 months to 534 years Three patients died in
the late postoperative period, none of these deaths was re-
lated to the problem of gastroduodenal ulceration

The dumping syndrome was seen 1 47 (58%) patients, 1t
was mild 1n 30, moderate 1in 16 and severe 1n 1 In manv
patients, the symptoms improved spontaneously with the

—_—
(9) Am Surgeon 24 92297 December 1958



2553g8€ 1me Only 4 pat\ents farled to regaint their pre
operat\\c weight

In (13 1) patients tom! recurrent ulcer
ation eveloped @ 4 an uleer was rmed bY roent

enograp Astroscop ms n Your of these
were absequ ntly treated cally 2 7 were manage

ono eratively

Tach pat;ent was ed to state s opmiot of s postop
erative €8 ¢, 35% ¢ nsid r T s encellent and
21% OO ochnicallys the Bill strecto™y pm\ed
atisfacto The author® ¥ Qifficulty a ish
mng @ tomosis sthout {ens10My rdless of the

oy FOR TUODEN

a1 ol
nt ulcerat O

Authot Reco !
o of a5t /
No e cent

QOrdabl (1955 35 10 286
Toss and \feado®$ (\952) 31 [ 162
Gongher 0955) 13 11 106

4 Jorda® (1928) 1n 131

1n 14 136

no ot 2




THE STOMACH AND DUOGDENUM 407

dure, compared to 27% after the Bidlroth I gastrectomy
(table)

Vagotomy and Pyloroplasty m Chronic Duodenal Ulcer
with Spectal Reference ta Techmic were studied by Gordon
K South and Jack M Farns! (Los Angeles) Subtotal grs-
trectomy, py lotoplasty and gastrojejunostomy have all ben-
efited ulcer patients in varyng degrees, through estirpation
of acid secreting mucosa, throngh some neutralization ef-
fect or through a combimation of the twe The addition of
vagotom) ta any of these procedures substantially wereases
therr effectn eness Of pattents subjected to subtotal gastrec-
tomy alone, 50% may show free hydrochlonic acd, proyoked
by sham feeding and reversed by atropme When vagotomy
1s added, this figure 1s reduced to 5% Vagotomy alone has
proved meffectual m treatment of duodenal ulcer

Of 131 consecutn e patients in whom vagotomy was com-
hined with all three of these procedures, about half were
operated on aver 5 vears ago 1nd 1 few, over 10 years ago
Durmg the first 5 years about half of these patients had
modest subtotal gastrectomy with \agotomy and during the
past 5 years the other half had pyloroplisty or gastroenter-
ostomy with vagotomy Detailed study of a questionnarre
returned by 112 of these prtients mdicated 7 unsatisfactory
results In only 1 of these 7 patients was there proved re-
current duodenal ulcer Three patients ndicated unsatisfac-
tory result because of symptoms related to dumping All of
these occurred in the gastrectomy group In 2 other patients,
there was equivocal evidence of ulcer at the primary opera-
tion and thewr persistent symptoms are charactenstic of a
functional disorder One other had unsatisfactory result be-
cause of recurrent gastroenterifts In excess of 90% of the
patients indicated excellent result

Though theoretically resection of the antrum to vbolish
the gastric phase of digestion and dwision of the vagus
rerves to nullify the cephalic phase offers masimum protec-
tion to the ulcer patient m the authors’ semses, there 1s no
evidence that this method gies results supenor to vagot-
omy and pyloroplasty

Management of Perforated Peptic Ulcer was apprased
by Clirence J Berne and Wallam P Mikkelsen 2 From 1940

1) AM A Arch Surg "8657650 % 1959
{?)  Surgery 4% %81 603 Sepiember 19;‘;‘]‘
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If no blood or fluorescem 1s noted on the string no active or recent
bleeding has occursed 10 the area passed by the string, or the string
was ahove the pomnt of hemorrhage If the string contains only blood
and no fluorescemn, no active bleeding was occurring at the tme of
the test but bleeding had occurred mn that area m the past If the
string contams both blood and fluorescein, active bleedmng 15 acenr-
ring, and the site of the dye mndicates the pomt of origimn of the hem
orrhage This 15 determmed by matching the place where dye occnrs
on the string with its comparable location on the x-ray film 1 ap-
pearance of the dye on the string seems equuiocal, flworescen can
* N A ’ “4e strang in a trough of

astica, pre- and post-

pyloric ulcers, a margmal ulcer, esophageal vanices and a
duodenal carcinoma has been focahzed by the stung test
Further trial of the test 1s advised

Depression of Gastric Secretion and Digestion by Gastric
Hypotherma: Its Chinical Use in Massive Hematemes:s was
studted by Owen H Wangensteen, Harlan D Root, Conrd
B Jenson, Kamu} Imamoglu and Peter A Salmon* (Unn
of Minnesota Hosps ) The esophagus in cats rats and dogs
was examimed after perfusion with gastric juice from pa-
tients with duodenal ulcers

Eaperimental ammals were caoled to 20 C Control am
mals under normal temperatures revealed marhed ulcera-
tion of the esophagus, whereas the cooled ammals showed
little or none Studies of temperature wfluence on the d-
gestive abihity of frogs and fish showed that when body
temperature was n the middle 20s, activ e digestion oceurred
but when temperature was 2 C, httle or none took place

No studies using systemic cooling were made i man be-
cause of the dangers of ventricular fibniffation Satisfac-
tory lowenng of gastric temperature was obtamed by per
fusing cold 50% alcohol-water solution at low temperatures
through a small, thin-walled balloon attached to a double
lumen tube that the patient swallowed In addition, a naso-
gastric tube was placed 1n the stomach for gastric com-
pression

TrcnNic —A refrnigeration umit mamtamed the 1leohol water s0
lution at 2-5 C This solution was pumped nto the mtragastric fying
balloon through a no 320 polyethylene tube with a lumen of 1 mm
The arenlatory flud teturned to the chamber through the ha&’cf
plastic outflow tube with an internal dameter of 6 mm Rate ofx 0‘;
was regulated by a valve on the intake side of the pump The volum!

{4) Sutgery 44 265274 August 1958
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of fluid in the balloon and its consequent distention were regulated
by varying the backflow from the balloon. The maximal volume of so-
Iution that could be forced into the balloon was carefully predeter-
mined by the volume in the cool chamber, The level of fluid in this
chamber was accurately regulated by a float arm connected to a mi-
croswitch which controlled the pump motor responsible for the cham-
ber-to-balloon circulation (Fig. 116).

‘To obtain only local cooling of the stomach, the patients
were surrounded by warm blankets. Local gastric tempera-~
ture ranged between 17 and 20 C. without materially affect-
ing general body temperature. This technic of local cooling

Large Tube
Small Tube

REFRIGERATION
UNIT
~—

7
o

oS0 TR Sy TR R (Gt of Wansen
produced marked depression of gastric secretion and im-
pediment of digestion.

_ Local gastric hypothermia, used in 5 patients with mas-
sive gastric hemorrhage, favorably influenced arrest of
hemorrhage of acid peptic origin. Besides control of bleed-
ing, this management may prove of value in preparing the
patient for surgery, by permitting stabilization of vital
signs, with restoration of fairly normal blood volume.

Surgical Treatment of Massive Upper Gastrointestinal
Hemorrhage is reported by Donald R. Cooper, LeRoy H.
Stahigren, Loring E. Sylvester and L. Kraeer Ferguson®

(5} Gastroenterclogy 34 947 958, June, 1938,
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(Philadelphia) 1 46 patients (34 men) Peak age meidence
was i the 7th decade A lustory of peptic ulcer was obtamed
mn 31, but 10 of these were bleeding from other sources (8
erosions or acute ulcers, 1 gastric varix and 1 aortic aneu
rysm) Four with no history of ulcer were bleeding from
chronic peptic ulcer Of 12 patients with history of alcohol
1sm, 8 were bleeding from chronic peptic ulcers, 2 from acute
erastons and 1 each from gastric varices and acute gastritis
LCrery attempt was made to rule out esophageal varices, and
the sole exception represented failure in diagnosis Of 4 pa
tients with urema at onset of hemorrhage, the 2 who were
operated on promptly survived, in the 2 who died, opera
tion was delayed for a week because of poor condition In6
patients hemorrhage appeared to have been precipitated by
significant stress (tram wreck, electric shock treatment op
eraton etc) No previous bleeding had been noted m 74%
of the patients

Of 13 patients allowed to bleed massively for over 48
hours 4 died (30% mortahity) Recently the tendency has
shitted toward earlier operation Preoperative diagnosts was
incorrect 1n 37% Diagnosss of peptic ulcer was made m 39,
with 64% accuracy Superficial gastric erosions or acute
ulcers were rarely diagnosed preoperatrvely but proved to
be the source of hemorrhage 1n nearly half the patients be
lieved to have chronic ulcer Every preoperative diagnosts
of carcinoma was mncorrect the only carcinoma found was
unsuspected preoperatively

In only 3 of 46 patients, primary operation failed to con
trol the hemorrhage, 1 of these was reoperated on 24 hours
after a blind resection, and a bleeding vessel i the duode
num was controlled successfully A patient bleeding from 2
gastric varin died 1n shock before hemorrhage could be
stopped Another bled to death from an aortic aneurysm
which had perforated the fourth portion of the duodenum
Thus, there was ultimate failure to control bleeding m only
2 patients Of 19 patients (41% of the sertes) who required
blind resection, 6 (32%) died Two additional deaths o¢
curred among the 46 patients, yielding a mortality rate ©
19¢% That 4 of the 8 patients who died were allowed to bleed
for over 48 hours was considered important in contributing
to the poor result Patients with other complicating disease
should probably be operated on early or not at all
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Most of the 46 patients showed a “fatal type’ hemor-
rhage, 1€, most would have died without surgical mterven-
tion Hence, the survnnal rate of 81% represents consider-
able salvage Poor prognosis was evidenced by the follow-
ing factors (1) hematemesis was noted m 78%, (2) 50%
were aged 50 70, with 39% over 60, (3) many had comph
cating diseases affecting the cardiorenal and respiratory sys-
tem and (4) an average of 5300 cc blood was required
durmg hospitalization

Indications for operation for massive upper gastrointes-
tmal hemorrhage are exsangumating hemorrhage contin-
ued bleeding requiring replicement of over 500 cc blood ev
ery 8 hours for 48 hours and rebleeding while the patient 1s
hospitalized and on antiulcer treatment The bleeding lesion
should be excised unless great rish to contiguous structures
15 mvolved, when 1 simple ligature about the bleeding pomnt
may be hfesaving Gastrotomy and/or duodenotomy are
not recommended except i unusul circumstances At oper-
ation for proved upper gastromntestinal hemorrhage 1if no
leston 1s apparent on external mspection and palpation of
viscera and if varices have been excluded blind gastric re-
section can be done with reasonable assurance that the
bleeding point will be controlled (88% m this series) Emer
gency gastrectomy shows a ligher mortality than electine
gastrectomy, largely because of the precarious state of the
acutely bleeding and depleted patients WNortality rate can
be lowered chiefly by earlier decision for or against surgical
mtervention Some patients will be salvaged by operation
who would bleed to death on conservative treatment

Emergency Surgical Treatment of Severely Bleeding Du-
odenal Ulcer 1s described by John C Westland, Herbert J
Movius and Joseph A Weinberg® (VA Hosp, Long Beach,
Calif ) From 1949 to 1956, a combined one stage procedure
of vascular hgation pyloroplasty and vagotomy was per-
formed on 24 of 30 patients for massnve duodenal ulcer
bleedmg The others had higation and pyloroplasty 1n the
mtial operation, with vagotomy contemplated as a later
procedure under more favorable conditions All 30 showed
hy por olemic shock, 85% had hemoglobin values under 60%
of normal (average imitinl value 1 the group 81 Gm /100
cc} nd 78% were aged over 40 Asverage duration of inten-

(6) Surgery 43 897 900 June 1958
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sive medical therapy before operation was 80 hours. Each
patient received an average of 8 units of blood preopera-
tively, and in every instance blood was given during the
operation, often into more than one vein.

Of the 24 treated by the one-stage procedure, none died.
All these operations were emergencies, considered necessary
lifesaving measures. One patient required 2 additional oper-
ations 1 and 2 weeks later because of recurrent bieeding.
The third operation was a Billroth II gastric resection,
which resulted in satisfactory recovery. Recurrence of
bleeding was attribnted to failure to place the figure-of-eight
suture deep enough at the original operation.

One of the 6 patients with ligation and pyloroplasty alone
had a fatal hemorrhage several days afterward. This oc-
currence led to the practice of performing the one-stage
operation.

The results reveal the superiority of the simple one-stage
method over subtotal gastne resection which is almost al-
ways a prolonged, hazardous procedure under adverse con-
ditions. Even if bleeding recurs after this procedure, as it
did in 1 patient, subtotal gastrectomy may still be done ata
more favorable time.

Results of Three Methods of Therapy for Massive Qastro-
duodenal Hemorrhage: Statistically Valid Comparison of
nonoperative, immediately operative and selectively opera-
tive regimens in 130 patients is reported by Karl E. Kal:lson;
Irving F. Enguist, Clarence Dennis and Sidney Fierst
(Brooklyn). Criteria for admission of patients to the study
were (1) vomiting of blood or coffec ground material or pas-
sage of tarry stools or unchanged blood by rectum in the 7
days before admission, (2) estimate of more than O.S_L-
blood loss during the preceding 7 days, (3) absence of im-
mediately obvious evidence or history of cirrhosts of the
tiver with esophageal varices or of blood dyscrasa and (4)
absence of any evidence of previous drainage operation of
resection of the stomach In all surgical cases the operation
selected was 75% gastric resection with short-loop, retro-
colic Hofmesiter-Polya gastrojejunostomy. In the rmme-
diately operative group, preoperative preparation was hmi
jted to 12 hours. The selective operative regimen was basc“i
on age, arteriosclerosis, previous massive hemorrhage and

(7) Ann Surg. 148.594-602, October, 1958,
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the falure of transfusion to combat shock adequately

There were 58 patients in the nonoperative, 37 1n the m-
mediate operatine and 35 1n the selectnve operative groups
Mortality 1n each group was 149% The 8 deaths 1n the group
treated medically were attributed to the following causes
cancer of the stomach with exsanguination, 1st day, exsan-
gumation, 2d day , transfusion for air hunger and death dur-
g transfusion, 2d day , congestn e failure, 1st day, exsan-
gunation on 20th day (17 transfusions for angmal pam),
coronary occlusion, 4 weeks, perforated gastric ulcer and
bronchopneumomia, 5th day , chromec peritonitis and malnu-
trition, 62d day, following gastrectomy for repeated masstie
hemorrhage This last patient was considered a failure of
nonoperative therapy after four episodes of massive bleed-
g and shock, gastrectomy was performed on the 10th day
of hospitalization In the group subjected to immediate
operation, causes of death were perforation of the duodenal
stump, 3d day, pulmonary embolus, 15th day, postopera
tive shock, 2d day , and myocardial infarction, Ist day One
preoperative death from cardiac failure occurred 1n a pattent,
aged 85 With this case excluded, mortality from immediate
gastrectomy was 11% In the group subjected to selective
gastrectomy, causes of death were cardiac failure, 1st day,
cardiac failure, 3d day , fecal fistula and peritomtis, 31st day ,
wound dehiscence, atelectasis and pneumoma, 7th day, and
gastric dilatation and aspiration on the 5th day in a woman,
aged 53, with a lesion mterpreted as carcinoma and not
resected

Average age 1n each group was about the same, 1 e, 54, 55
and 56, respectryely, but the patients who died were consid-
erably older, the average being 68, 70 and 61 m the three
groups

Experience 1n 239 patients (from whom the study group
of 130 was selected) indicates that selection of patients for
therapy of massn e bleeding on the basis of a loss of 40% of
the calculated normal total circulating red cell mass 15 ex-
tremely useful No patient who had lost less than 40% of the
normal total red blood cells died of gastroduodenal bleed-
g Mortalhty figures based on groups of patients which
mclude those who have lost less than 40% of their normal

red, cell mass are less significant than those based on Stew-
art’s critena
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Though most patients i the nonoperative therapy group
dred of exsanguination, most 1n the operative groups died of
postoperative complicitions Patients treated nonsurgieally
may be subject to the same r1sk from a subsequent hemor
rhagic episode, whereas this hazard appears less m pa
nents with gastrectomies

Studies on So called Postgastrectomy Pancreatitis were
carried out by W Emory Burnett, George P Ro-emond
H Taylor Caswell, Cugene W Beanchamp Jr, R Robert
Tvson and Witham C Wright® (Temple Univ ) A syndrome
has been described occurring postoperatively that appears
clinically to be pancreatitis, 1t 1s a serrous though mire
quent complication, occurrulg most commonly after opera
tion on the duodenum The mortahty rate 1s about 50%

The syndrome was observed in 11 patients over 10 year
One had transduodenal sphincterotomy with retrograde
probing of ducts, and the others, some form of gastric resec
tion Except for 1 patient who had esophagogastrectom)
with splenectomy and partial pancreatectomy for carcimoma
these were drawn from 662 with gastric procedures Of the
other 9, 5 had partial resection for duodenal ulcers 2 total
resection for carcinoma 1 extensie subtotal resection for
carcinoma and 1 partial resection for a huge perforated gas
tric ulcer Of the 11 patients 7 died, a mortality rate of 64%
Autopsy was done on 5 of these, only 2 showed real pan
creatic disease at autopsy

Pancreatic leakage may be the cause of some possibly
most syndromes dignosed as postoperative pancreatitss
Differentiation between true postoperative pancreatitis and
only leakage from mjured ducts can rarely be made escep
at autopsy Routine serum amvlase determinations duly fort
the first 3 days after gastrectomy may aid 1n early recog
mition of the disease Perrtoneal lavage if done promptly and
thoroughly, according to the author < technic may be of tre
mendous yalue in such patients

TecusIc —Local anesthesin 15 admimstered 1n esther lower recd
tus muscle cephlad enough to miss the empty bladder and wudi\lc
enough to mss the deep epigastric vessels A small incision 15 M2 l
to fit the drain as closely 1s possible A metal sump dram 15 mselrte;
gently deep into the pelvis using 1 finger 1n the rectum to gui ei:
Connection 15 mde by Folev catheter 1nd saline 1s pumped n to ‘I‘
tend the abdomen 1f leikage about the dram will pernut Duning the>

(8) Ann Surg 149 3 745 May 1959
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time, the pattent 1s in Trendelenburg posttion for greater filling The
balloon 15 deflated and the catheter removed The metnl mner tube 15
mserted and all fluxd posstble 1s aspirated, with the prtient in reverse
or White position The technic 15 repeated several imes \Warm nor-
ml saline 1s punless tnd even distention causes httle 1f ans, discom-
fort To 1void complication from the potential mtroduction of bac-
ter, 150 200 cc saline contuming pemallin and streptomny cin 1s left
m the abdonten Probably most of this drains out through the retaned
sump dramn Tlius additton mav be superfluous Fowler positton and
continuous suction on the sump drum are used between sessions
Thorough Jtvage and Gl antibiotic mstillation should be repeated
every 6 or 8 hours The patient’s progress and the amylise concentra-
tions at the beginning and end of Itvage determme when to arrest
treatment and remose the dran

Surgical Treatment of Marginal Ulcer. John M Beal®
(New York Hosp-Cornell Med Center) studied 184 men
and 20 women with margmal ulceration Average age was
508 Anastomotic ulceration followed gastrojejunostomy mn
151 patients and was a sequela of partial gastrectomy 1 53
The primary site of peptic ulceration had been located 1n the
duodenum 1n 149 patients, m the stomach m 7 and 1n the p)
lorie canal in 1 In 47 patwents, the site of ulceration for
which the primary procedure was undertaken could not be
determined

In the gastrojejunostomy group, 44 patients were man
aged without operation Dismanthng of the anastomosis and
partial gastrectomy were performed in 62 A second partial
gastrectomy was done m 4 of this group for recurrent ulcer
1tion and an additional patient had transthoracic 1agotomy
In 29 patients, dismanthng of the gastrojejunal anastomo-
sis alone was performed, later resection was performed 1n
16 of this group Eight patients were treated by vagotomsy ,
later partial gastrectomy was performed 1n 3 of these Mis
cellaneous procedures were used mn 8 patients

Of 107 patients, after various s pes of surgical procedures
8 died postoperatnely and 5 died of ulcer Thus, the total
mortality rate was 12 1% which was related to ulcer 1n this
group Among the 44 patients treated without operation,
5 died of ulcer, a mortality rate of 11 3% However, only 4
(91%) of tlus latter group remamned free from ulcer symp-
toms Of the group treated surgically after appearance of
Stomal uleeration, 47 are well, some after multiple procedure
Mug 21 patients who were well, but had follow-up of

(%) Am Surgeon 25 17 January 1959
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less than 5 jears, satisfactory results were achieved m
582% of 8 patients who were treated by surgery

In the partial gastrectomy group (53 patients), conserva
the management was followed m 19 patients Higher re
section was done 1n 14 patients, 1 of whom died postopera
tively Of 17 who had vagotomy for margmal ulceration
after partal gastrectomy, n 13, a transthoracic approach
was used and m 4, the vagus nerves were divided by sub
diaphragmatic exposure None died 1 the immedrate persod
following vagotomy Miscellaneous procedures were car
ried out mn 3 patients Of the 19 treated conservatively, onh
2 are free from ulcer symptoms and 1 died of comphcations
from ulcer Thurty four patients were treated by surgery and
14 remamed well for 5 years or longer If the 7 patients who
have been free from ulcer symptoms for less than 5 yers
after surgery are subtracted from the total number treated
by operation 519% of this group had been without mam
festations of secondary ulceration for 5 years or longer Sur
gery was fatal in 3 patients

Peptic Ulcers after Gastrectomy J Perrotm L Hollen
der, J Validire and J Gremer! obseryed 53 personal cases
and 141 collected from colleagues The meidence of recur
rent ulcers after gastrectomy by one of the classic technics
by the same surgeon or the same team 1s usually 15 29 In
the authors series 1t was 13% and i the collected cases
142% Time of appearance varies from a few days after oper
ation to 20 vears but four fifths of the cases appear from 6
months to 2 years after gastrectomy, 124 recurred durm§
the 1st year 79 between 1 and 5 years and 25 from 5 to 2
years after operation Age range was 1073 but most pa
tients were 30 50 Males predommated 7 1

All recurrent ulcers develop m an actd medmum Reap-
pearance of acidity may be related to msufficient resection
erther to the nght or left Analysts of these cases indicates
that chances of miproving results by estending the rese
tion to more than two thirds of the stomach are mm\mznd
Recurrence of gastric acidity 1s more frequent and marhe
after the Pean than after the Billroth 1T operation Trans
formation of a Pean mto a Polya procedure, without asso
crated gastric resection suffices to render a hy l’cr‘:h]o;}%c’
dric gastric stump anactd The Pean operation shonld

(1) J elir 6456473 October 1938
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avorded 1 duodenal ulcers, especially when hyperacidity 15
present Conversely, gastric ulcers may be treated by a Pean,
provided a two thirds resection with removal of the first
duodenal segment 1s achieved

Local causes predisposing to recurrent ulcer are diminu-
tion or suppression of alkaline biliary pancreatic fluid at the
anastomotic mouth, reflux and stasis m the afferent loop,
size and situation of the anastomosss, suture materal, oper-
atnve trauma and vascular disturbances Other factors
which may mfluence recurrence are site of the mutial ulcer,
its seriousness, repeated operations, unjustifiable primary
operations, dietetic errors after gastrectomy, race, heredity
and constitutional factors, cerebral lesions, stress factors
and pancreatic tumors

The size and location of recurrent ulcers 1s variable and
they occur after all types of gastrectomies The ulcers are
solitary 1n 909 of the cases, but 1n some cases there are 2, 3
or 4 of different sizes and states of progression

Surgical treatment has the double aim of healing the re
current jejunal ulcer and reconstructing a correct gastrec-
tomy Mortality 1 78 cases of gastrojejunal resections was
4% 1n 56 of these followed for a sufficient time, surgical re
sults were excellent 1 32 (57%), fair n 5 (10%) and poor
m 19 (33%) Gastrojejunal resection was combined with
some other surgical procedure m 25, with good results m 4
of 6 with duodenal resection, m 2 of 5 with duodenal resec
tion and abdominal vagotomy, m 5 of 10 with abdommal
vagotomy and m 3 of 4 with thoracic vagotomy Duodenal
resection was performed m 7, with good results 1n 3 and fail-
ure m 1, 3 operations were so recent that statistics on re-
sults were unobtamable Abdommal vagotomy was per-
formed 1n 48 cases with 1 death (1n a case combimed with
gastrojejunal resection), vagotomy was the only procedure
n 32 and results were excellent 1n 14 of 19 (73%) followed
sufficiently Seven of 12 patients who had vagotomy com-
bined with some other procedure had excellent results .3 pa
tients were not followed Thoracic vagotomy was carried
out n 61, with no deaths In 4% 1t was the only procedure
results were excellent m 30 of 39 (76%) of these I‘lgure;
were not available m 5 mstances In 13 patients yagotomies
were done after other operations had fatled , excellent results
were reported m 9 Cure was obtamned m all of 4 patients
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whom vagotomy was combined with gastrojejunal resection
In rare cases, 1 ¢, of hemorrhagic peptic ulcer recurnng
after satisfactory gastrectomy and complete vagotomy, tofal
gastrectomy may be the only reco irse In the authors’ serte
this was performed 1n 1 case, which resulted fatally
Pathogenesis of Anemia after Partial Gastrectomy [ De
zelopment of anenua wn 1elation to tune after operation blood
loss and diet was studied by I McLean Baird £ K Black
burn and G M Wilson® (Univ of Sheffield) m 341 patients
A progressive fall in hemoglobin levels was found after Bill
roth and Polya types of operation in males and females The
steepest fall was in women aged 50 The anemia was predom
mantly of the iron deficiency type Only 1 patient hid mega
loblastic anemia Similar results were not found 1n patients
with peptic ulcers but complete stomachs, when the hemo
globin levels were plotted i relation to the time that the ul
cer symptoms had been present Incidence of alimentars
bleeding was not greater as judged by tests of fecal occult
blood 1 patients after partial gastrectomy than m others
with peptic ulcer
Consumption of an madequate diet has previously been
noted after partial gastrectomy The authors noted that ron
mtahe m men who were anemic after partial gastrectomy
was sigmificantly lower than that found in nonanemic pl
tients In the two groups the mean time after operation was
similar and the reduced 1ron supply 1n some men was pos
sibly a factor 1n hastening the development of anemia How
ever, 1t was found that consumption of 11 6 mg 1rona day
unlikely to lead to anerma n a male unless some other condt
tion, such as blood loss or malabsorption, 1s also present The
ron mtahe of the females was considerably below the 12
mg /day regarded as essential for prevention of anemm
while menstruation 1s continuing Females who were not \'e‘
garded as anemic were observed only m the early Pe';m
after operation and all eventually became anemic on th
diet The evidence thus suggests that reduction of dletalr)
1ron after partial gastrectomy 15 an mmportant factor m the
development of anemia 1n females .
The extent to which malabsorption of iron from the die
after partial gastrectomy may be important n the pathogen
esis of anemin cannot be determined from the present W or

(2) Quart J Ved 78 7134 January 1959
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In females, blood loss from menstruation and possibly occa-
stonal alimentary hemorrhage, coupled with the low mtake
of ron, mav be sufficient explanation without myolhving any
other factors In most male patients, however, the iron in-
take was not reduced to a level regarded as dangerous to
health Nevertheless, they showed after partial gastrectomy
a progressie decrease in hemoglobin that was not seen m
other males with peptic ulcers In the absence of evidence
of mcreased hability to bleeding after partial gastrectomy, 1t
seems probable that a reduced ability to absorb iron from the
diet may be a contributory factor

II Iion absorption after partial gastrectomy was nvestt
gated by Baird and Wilson,? using radioactive iron prepa
rations Absorption of Fe*®, gnen as ferrous sulfate with
the patient fasting, was not altered by partial gastrectomy
Absorption of Te®®, incorporated in rabbit’s blood and given
with a hight meal, was also not affected by the operation
When, however, Fe™ prepared in this way was given witha
full meal, a sigmificant decrease 1n absorption occurred after
partial gastrectomy Patients anemuc after partial gastrec
tomy, who were gnen morganic Fe ? while fasting, showed
shghtly enhanced absorption, but when the 1ron was gnen
m organmic combination with food, there was no mcrease 1n
absorption This difference may be associated with the re-
duction of the capacity of the upper alimentary tract, which
leads to more rapid passage into the lower jeyjunum and
tleum, where 1ron absorption 1s much less efficient Patients
with mtact stomachs and 1ron deficiency anemra showed
enfianced absorpuon when 1¥on was gnen with food

Trou absorption 1n health 1s adjusted 1n accordance with
the condition of the 1ron stores in the body Deficiency leads
to enhanced 1ron absorption, and this 1s clearly a mechanism
of great importance in preventing the development of 1ron
deficiency anemas The patients with ron deficiency anemia
after partial gastrectomy showed shight increase absorp
tion of morganic 1ron gnen under fasting conditions This
mcrease however was not as great as might have been an-
ticipated from experience of this dose of ron m anemic pa
tients with mtact stomachs, but 1t 1s 1n Leeping with the
rather slow response to oral 1ron noted treatment of the
anenun after partial gastrectomy The defectnn e response to

() Quart J Med 28 3541, January 1959
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anemta was more clearly demonstrated when et yas
gven 1 orgatuc form along with food Under these con
ditions mcreased won absorption was still seen m anem
patients with intact stomachs After partial gastrectomy
however, httle or no augmentation was observed Loss of
the ability to augment iron absorption n response to re
quirements 1s Clearly an mmportant factor in the progressne
development of anemia after partial gastrectomy

Hemorrhage and defective dict may be contributory fac
tors especinlly m younger women but a defect m absorption
of orgame wou taken with food and particutarly bl
to mcrease iran absorption from the diet 1n response to
need, are of fundamental importance 1 the cause of pro
gressine decrease in hemoglobm levels that follons partual
Zastrectomy

Experimental Study of Iron Absorption Followmg Total
Gastrectomy. Hypochromic anemia has been observed m
man and dogs after total gastrectomy Such anenua usualls
responds farorablv to won therapy Long continued loss of
small amounts of blood from esophagitis 1mpaired absorp-
tion of 1ron m the small intestine and a combmation of these
{factors have been suggested as causes for this anemna Ane
wia resulting from 1on deficiency also has occurred after
subtotal gastrectomy ,

Dean L Mawdeley Wilham Silen Wiham L Weurch
Harold A Harper and H  McCorhle! (Unrv of Californsa)
studied the ability of normal and gastrectomized dogs to ab
sorb and utthze won Oral 1ron tolerance tests revealed es
senually no difference between these dogs 1n the nonanemic
state In the anemic state otherwise normal dogs showed it
creased absorption of iron whereis totalty ga%trectonnzt‘l
dogs failed 1o do so Considerably less hemoglobun had to be
removed from gastrectomized dogs than from normal dogs
1o mamtam anenma

An anemic totally gastrectomized dog made rapid recot
ery with mtravenous wron therapy whereas a symlar totadh
gastrectomized anmimal showed a delayed and poar responst
to oral won therapy These experiments are presented 15
evidence that impaired absorption of sron 1s a consequence
of total gastreciomy and that this 15 a major cause ol the
sron defictency anemma that may occur after gastrectomy

(8) Surgery 44 287 233 Aupost 1958
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» [The preceding 3 studies substantiate previous obseryvations concerming
wron metabolism following gastric surgery In our own expertence ane
min 15 not so great a problem as reported by these authors however we
are also of the opimon that when 1t occurs 1t 1s the result of nadequate
1ron absorption W e have observed only 1 patient in whom true permeious
anemia developed following subtotal gastrectomy and as mentioned we
have had only a few patrents 1n whom the iron defictency anemia was
serions enough to require measures other than the addition of an easily
absorbable form of oral 1ron to the diet In the occasional patient treat
ment with intramuscular or ntravenous wron will be necessary In such
patients prompt response to this therapy can be anticipated but recur
rence of anemia 1s the rule and retreatment will be necessary after a pe
riod of months or years Consequently all patients having this difficulty
should be followed closely with repeated studies of the blood picture <o
that anema may be prevented —Ed |
Intestinal Digestion and Absorption after Gastrectomy
Goran Lundh’ (Umiv of Lund) studied intestinal diges
tion and absorption 1n 41 patients after gastrectomy at van
ous levels of the gastromntestinal tract with a method of 1n
testinal intubation m connection with a test meal of known
composition \ore rapid gastric emptying and intestmal
passige was found after Billroth II than after Billroth 1
gastrectomy There was a rapid intestinal passage of one
part of the test meal to distal intestinal segments this ap
phed to both the Billroth T and Buillroth IT gastrectomy It
was not possible to determine the v olume of this part of the
test meal with the methods used In totally gastrectomized
patients the whole test meal was rapidly spread out over at
least the whole small ntestine
At the upper itestinal levels where sampling was more
frequent charactenistic curves of try psin concentration for
normal persons and gastrectomized patients were obtained
during the digestive process The concenfration curve m
norml persons varied with the amount of the administered
test meal but the general appearance was the same
In subtotally gastrectomized patients the concentration
curve for trypsin was a reversal of the normal cunve at the
begmming of the digestine process This was most pro
nounced wm Biliroth II patients These patients showed no
measurable amounts of trypsm n many samples of intestinal
content This never occurred 1 Billroth I patrents During
the whole digestine process a statistically sigmificant higher
concentration of trypsin was noted 1n the intestinal content
;icm ered from Billroth I patients than m that from Billroth
patients In gastrectomized patients all samples from the
(3) Acta chr ccandnav supp 731 1958
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with that (347%) among 144 with Billroth I resections The
patients were aged 28 76 (average age 54)

Four of 5 patients with Billroth I partial gastrectomy had
early onset of obstruction, 1€, at 4 days or under, and 1
showed obstructive symptoms about 314 years after resec
tion Onset varied from 4 days to 1534 months among those
with anterior resection and from 2 to 8 days m 16 of 17 with
posterior resection, in 1 patient 1t occurred 29 months after
operation

All patients showed nausea and vomiting Other prom
nent symptoms were abdominal distention, cramping pamn
and hiccups In all, suspected diagnosis of stomal or loop ob
struction was confirmed by swallowing of a thm mnture of
barium

With posterior resection the transverse mesocolon was
the major cause of obstruction 1n over half the patients Sn
obstructions occurred because the transverse mesocolon had
slipped down from 1ts position above the line of anastomoss
and had kinked both the prosimal and distal loops, and 4
occurred because the transierse mesocolon was constricting
the anastomosis Among antertor resections the greater
omentum was the major cause of obstruction m about half
the patients In 4 1t had encircled the anastomoss and had
constricted 1t One other patient had obstruction when 1t
constricted the distal loop at the anastomosis The greater
omentum was the cause of obstruction also m 4 of 5 patients
with Billroth I resections

Although the authors do not advocate routme omientec
tomv during partial gastrectomy, they advise agamnst per
formmg an anterior type of anastomosis m the presence of
alarge, obese and heavy greater omentum and agamst wrap*
ping the omentum around the anastomosts to protect agamst
leakage

Of 35 patients requiring exploration for obstruction of th;
stoma or high small bowel (30 original patients plus 5 wat
recurrence), 24 had definite causes for the obstruction prac-
tically all of which were mechanical It 1s doubtful that pro
longed nasogastric intubation and mtermuttent obstruction
would have reheved any of the causes of obstruction

Of the 30 patients, 7 (233%) died 1n the postoperitiic
period of compheations after the ongmal partial gmtrcc:
tomy or aftcr subsequent exploration Leakage with absces
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formation and peritonitis were the cluef causes of death One
patient, aged 73, died of coronary occlusion, and 2 on whom
autopsy was not done died m irreversible shock

Alterations 1n Gastromntestinal Tract Function Following
Surgery: Nutrition and Dumping Syndrome after Gastrec-
tomy are discussed bv Henry Thomas Randall® (Mem’l Cen-
ter for Cancer, New York) About 50% of all patients who
undergo partial gastrectomy for ulcer have sufficient nutri-
tional problems to prevent regamung of normal preopera
tnve weight, and the more extensne the resection, the more
Iikelyv the patient 1s to have such problems Without special
attention, 2 10% will be severely or totally disabled by sur-
gery When total or almost total gastrectomy 1s required,
two thirds or more of these patients can be expected to have
severe nutritional problems as a result of operation, and
few will regain normal preoperatine weight

Problems 1n absorption of protemn and fat occur after both
partial and total gastrectomy Stool nitrogen losses exceed
normal n only a few patients after partial gastrectomy or
vagotomy and gastroenterostomy or modified gastrectomy
with vagotomy Protemn wastage 1s increased m a higher
percentage of patients after total gastrectomy, but even
these seldom exceeds 2 Gm mitrogen above the normal lIimit
of 2 Gm It 1s important that protemn mitrogen absorption 1s
proportional to intake, and that abnormal losses, 1f they do
eust, can be compensated bv modest increases m protem
mtake, provided that total caloric intake 1s adequate

Fat digestion appears to be more often and more seriousls
mmpared after various procedures for ulcer and after total
gastrectomv Increased stool loss of fat 1s observed after
partal gastrectomy in about half the patients After total
gastrectomy only the occasional patient 1s free from a fat-
absorption defect, which appears to be in digestion of fats
rather than fatty acids and thus 1s related to hydrolysis of
neutral fats Steatorrhea s relatinvely muld, seldom evceed-
ing 30% of ngested fat even after total gastrectomy The
lugh caloric value of fats, however, adds significance to the
losses and wignificant caloric deficits may result The per-
centage of ingested fat absorbed appears to remain rela-
tively constant over wide ranges of oral intale Thus, a mod
erate mcrease n fat mtake should compensate m calories

(8) S Cln “North Amenica 38 585 60° Apnl 1958
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with that (347%) among 144 with Billroth I resections The
patients were aged 28 76 (average age 54)

Tour of 5 patients with Billroth I partial gastrectomy had
early onset of obstruction, 1e, at 4 days or under, and 1
showed obstructive symptoms about 334 years after resec
tion. Onset varied from + day s to 15% months among those
with anterior resection and from 2 to 8 days in 16 of 17 with
posterior resection, mn 1 patient 1t occurred 29 monthe after
operation

All patients showed nausea and vomiting Other prom
nent symptoms were abdominal distention cramping pam
and hiccups In all, suspected diagnosis of stomal or loop ob
struction was confirmed by swallowing of a thin mnture of
barium

With posterror resection, the transverse mesocolon was
the major cause of obstruction i over half the patients Si
obstructions occurred because the transverse mesocolon had
shipped down from 1ts position above the line of anastomosts
and had kinked both the proximal and distal loops, and 4
occurred because the transyerse mesocolon was constricting
the anastomosis Among anterior resections the greate!
omentum was the major cause of obstruction n about talf
the patients In 4 1t had encircled the anastomosis and had
constricted 1t One other pattent had obstruction when 1t
constricted the distal loop at the anastomosis The greater
omentum was the cause of obstruction also n 4 of 5 patients
with Billroth I resections

Although the authors do not advocate routine omentec
tomy during partial gastrectomy, they advise agamst Per'f
forming an anterior type of anastomosis m the presence 0
a large abese and heavy greater omentum and agamst wrap
pmg the omentum around the anastomosis to protect aganls'f
leakage

Of 35 patients requiring exploration for obstruction of thle
stoma or high small bowel (30 original patients plus 5 with
recurrence), 24 had defimte causes for the obstruction, prat-
tically all of which were mechantcal It 1s doubtful that pro
longed nasogastric mtubation and intermuttent obstruchon
would have relteved any of the causes of obstruction

Of the 30 patients 7 (233%) died 1n the postoperatine
period of comphcations after the origimal partial gastrec
tomy or after subsequent exploration Leakage with abscess



THE STOMACH AND DUODENUM 427

formation and peritontis were the chief causes of death One
pattent, aged 73, died of coronary occlusion, and 2 on whom
autopsy was not done died 1 trreversible shock

Alterations 1 Gastromtestinal Tract Function Following
Surgery: Nutrition and Dumping Syndrome after Gastrec-
tomy are discussed by Henry Thomas Randall® (Mem’l Cen-
ter for Cancer, New York) About 50% of all patients who
undergo partial gastrectomy for ulcer have sufficient nutri-
tional problems to prevent regamng of normal preopera-
tine weight, and the more extensive the resection, the more
likely the patient 1s to have such problems Without special
attention, 2-109% will be severely or totally disabled by sur-
gery When total or almost total gastrectomy 1s required,
two thirds or more of these patients can be expected to have
severe nutritional problems as a result of operation, and
few will regain normal preoperatne weight

Problems 1n absorption of protein and fat occur after both
partial and total gastrectomy Stool nitrogen losses exceed
normal 1 only a few patients after partial gastrectomy or
ragotomy and gastroenterostomy or modified gastrectomy
with vagotomy Protem wastage 1s mncreased m a lugher
percentage of patients after total gastrectomy, but even 1n
the-e seldom exceeds 2 Gm nitrogen above the normal limit
of 2 Gm It s important that protemn mitrogen absorption 1s
proportional to ntake, and that abnormal losses, if they do
exist, can be compensated by modest increases m proten
mtake, provided that total caloric intake 1s adequate

Fat digestion appears to be more often and more seriously
mpaired after various procedures for ulcer and after total
gastrectomy  Increased stool loss of fat 1s observed after
partual gastrectomy m about half the patients After total
wastrectomy ondv the occasional patient 1s free from a fat-
ab~orption defect, which appears to be 1 digestion of fats
rather than fatty acids and thus s related to hy droly s of
neutral fats Steatorrhea 1s relatively nuld, seldom exceed-
mg 30% of ingested fat even after total gastrectomy  The
high caloric value of fats, howver, adds signtficance to the
losses, and wigmificant ealoric deficits may result The per-
centage of mgested fat absorbed appears to remam rela-
tivedy constant over wide ranges of oral intake Thus, 2 mod-
crate icrease in fat mtake should compensate m calories

() S Chn Nerth America 3% §95002 pnl 1953
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diet or combned dret and recumbency Two obtamed com
plete and 1 partial relief when antispasmodics were added
Of the other 6, 1 subsequently had spontaneous regression
a jejunal pouch was created 1n 2, 1 of whom had partial relief
for about a jear, after which symptoms recurred but were
satisfactorily controlled by diet alone after correction of
blood volume to normal, 1 patient has a severe psychiatnc
problem which makes control virtually impossible, and 1
feels that a strict regimen interferes with his actnities
more than do his symptoms One patient was not traced

Of 92 patients who desired treatment in the early fol
low up period, 55 (60%) obtamed complete, 29 (31%) par
tial and 8 (9%) no relief Spontaneous improvement oc
curred 1n 17 (13%), so the number of pattents with complete
relief increased with time At present 67% of the treated
group have complete relief and only 6% have failed to 1m
prove (these represent only 15% of the entire postgastrec
tomy group) Four of these 6 patients have continued to
work despite symptoms and have not required hospitahza
tien 2 are totallv mcapacitated

The 1deal treatment for this syndrome would be preven
tion and various technics of gastrectomy have been advo
cated by different authors to produce a low meidence but
none has been umformly successful in the hands of all inves
tigators The author believ es that patients treated for gastric
ulcer are less lthely to acquire the dumping syndrome than
those treated for duodenal lesions regardless of the operd
tion used elel

Appraisal of Treatment of Gastric Ulcer, Claude E Welch
and John F Burke! (Harvard Med School) reviewned the
records of 367 patients i whom diagnosis of benign gastric
ulcer was made Surgery was performed on 221 (602%)
The diagnosis was confirmed in 205, gastric cancer was
found 1n the rest Three hundred eleven patients had pun
G4 nausea 152 vomiting, 77 hematemesis and 95 tarry stools
Gastroscopy was carried out 51 times The ulcers were vist
alized and the diagnosis was correct m 23 stances the
question of cancer was raised m 6 and examnation was lﬂ;
satisfactory or the ulcer not visualized m 22 Gastric ant
vsis, done 1 160 patients, revealed true histamme achlor-
hvdria m 14

(1) Surgery 44 943 958 November 1958
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Cs tologic smears, carnied out m 187 patients. were unsat-
isfactory 1n 24 and doubtful mn 9
Preoperative studies emphasized the impo~~ibility of dif-
ferential diagnosis of ulcer and cancer The 5 year surinal
of gastric cancer diagnosed preoperatnely a- bemgn ulcer,
was 509 after resection Surgical therapy for ga~tric ulcer 1>
justified by the facts that only 20-307% of bemgn ulcers do
well on medical therapy and that 5-10% of apparently be-
mgn ulcers are actually cancer However, after gastric re-
<ection, about 85% of the patient> have good result~ and
only 6% poor result~
In the authors’ sertes, the mortahty of resection for ga~tric
ulcer was 369 The mortality of gastrnic re~ection for be
mgu ulcer 1s and probably will remamn for many jears
throughout the country at a level far closer to 5 than 1.
smice gastric ulcer 1s a dicease ot middle and old age. and the
average age of our population 1s mcreasing The postopera-
tive mortality 1n 47 patient with acute ma-sn e hemorrhage
or severe grades of anemia was 1069 and in the 174 without
hemorrhage, 17% Of theve, 16 (7.2%) had cancer
The ndications for early operation mclude a long ulcer
history, recurrent ulceration, an epi~ode of severe hemor-
rhage, obstruction or perforation a large ulcer, ulceration n
an achlorhy dric stomach or a po-ttn & ¢y tologic ~mear w the
presence of a gastric ulcer
In selection of the type of operation, there u-~ually 1~ no
reasonable alternative to gastric re~ection Nearly all ulcers
mav be treated by <ome form of distal gastrectomy If, at
the time of gastric rewection an ulcer apparently 1> bemgn,
to both the surgeon and pathologist, a cancer operation 1s
dewirable when the ulcer 1~ distal to the angulu~ W hen the
ulcer 1s higher, the margin of normal stomach proumal to
the ulcer mav be le~<, since the danger of cancer 1~ counter-
balanced by the undesirability of verv high or total gastnc
re~ection For the few juxtae~ophageal ulcers m which di~tal
fastrectomy 1s unpo~stble, the authors prefer pirtial prow-
mmal gastrectomy to the Madlener procedure

™ {The mortahty rate followmz gastrectom 1s greathy mfuerced by the
number of patients with severe hemorrhaze pertoration or other compls
cations which are mcluded 1n the <ertes Ot more importance m the p"ob«
lem of gastne ulcer 15 the mortalis following electine resetion 1 the [~
tent wathout compheations The ratent with comphicattons st have
streery The patient without complications will u~dergn nperation a¢ an
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diet or combined diet and recumbency Two obtamed com
plete and 1 partial relief when antispasmodics were added
Of the other 6, 1 subsequently had spontaneous regression
a jejunal pouch was created 1n 2, 1 of whom had partial rehef
for about a year, after which symptoms recurred but were
satisfactorily controlled by diet alone after correction of
blood volume to normal, 1 patient has a severe psychuatne
problem which makes control virtually impossible, and 1
feels that a strict regimen interferes with his activities
more than do his symptoms One patient was not traced

Of 92 patients who desired treatment m the eatly fol
low-up period 55 (60%) obtaimed complete 29 (319%) par
tial and 8 (9%) no relief Spontaneous improvement oc
curred in 17 (13%), so the number of patients with complete
relief increased with time At present, 67% of the treated
group have complete relief and only 6% have failed to 1m
prove (these represent only 1 5% of the entire postgastrec
tomy group) Four of these 6 patients have continued to
work despite symptoms and hasve not required hospitahiza
tien 2 are totally imcapacitated

The 1deal treatment for this syndrome would be preven
tion and various techmics of gastrectomy have been advo
cated by different authors to produce a low meidence but
none has been umformly successful 1n the hands of all mmves
tigators The author believes that patients treated for gastric
ulcer are less likely to acquire the dumping syndrome than
those treated for duodenal lesions regardless of the opert
tion used ek

Appraisal of Treatment of Gastric Ulcer Claude E Welth
and John F Burke! (Harvard Med School) reviewed the
records of 367 patients in whom diagnosis of benign gastric
ulcer was made Surgery was performed on 221 (602%)
The diagnosis was confirmed in 205, gastric cancer was
found 1n the rest Three hundred eleven patients had pat?
64 nausea, 152 vomiting, 77 hematemesis and 95 tarry stools
Gastroscopy was carried out 51 times The ulcers were \1S‘ll
ahzed and the diagnosis was correct m 23 mstances the
question of cancer was raised 1n 6 and examination was un
satisfactory or the ulcer not visualized in 22 Gastric and
vsis done 1 160 patients revealed true histamine achlor-
hydria m 14
Ty Surgery 44 943958 November 1953
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Cy tologie smears, carried out 1n 187 patients, were unsat-
istactory 1n 24 and doubtful mn 9

Preoperatne studies emphasized the impossibility of dif-
ferential diagnosis of ulcer and cancer The 5-year survival
of gastric cancer diagnosed preoperatnely as bemgn ulcer,
was 50% after resection Surgical therapy for gastric ulcer 1s
justified by the facts that only 20-30% of bemgn ulcers do
well on medical therapy and that 5-10% of apparently be-
mgn ulcers are actually cancer However, after gastric re-
section, about 85% of the patients have good results and
only 6% poor results

In the authors' series, the mortality of resection for gastric
ulcer was 36% The mortahty of gastric resection for be-
mgn ulcer 1s and probably will remamn for many years
throughout the country at a level far closer to 5 than 1%,
since gastric ulcer 1s a disease of middle and old age, and the
average age of our population 1s increasing The postopera
tine mortality 1in 47 patients with acute massi e hemorrhage
or severe grades of anerma was 10 6% and 1n the 174 without
hemorrhage, 1 7% Of these, 16 (7 2%) had cancer

The indications for early operation mclude a long ulcer
lustory, recurrent ulceratton, an episode of severe hemor-
rhage, obstruction or perforation, a large ulcer ulceration in
an achlorhydric stomach or a positive cytologic smear m the
presence of a gastric ulcer

In selection of the type of operation, there usually 1s no
reasonable alternative to gastric resection Nearly all ulcers
may be treated by some form of distal gastrectomy If, at
the time of gastric resection, an ulcer apparently 1s bemgn,
to both the surgeon and pathologist, a cancer operation 1s
desirable when the ulcer 1s distal to the angulus When the
ulcer 1s lugher, the margin of normal stomach pronimal to
the ulcer may be less, since the danger of cancer 1s counter-
balinced by the undesirability of very high or total gastric
tesection For the few juxtaesophageal ulcers in which distal
gastrectomy 1s impossible, the anthors prefer partial prox-
mnl gastrectomy to the Madlener procedure

» [The mortality rate following gastrectomy 1is greatlv nfluenced by the
number of patients with severe hemorrhage perforation or other comph
cations which are mcluded 1n the series Of more 1mportance n the prob
Yem of gastric ulcer 15 the mortality following electnve resection in the pa
tient without complications The patient with complications must have
surgery The patient without complications will undergo operation as an
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elective procedure In this group of patients, the mortality 15 lop and
should not exceed 1%, i view of the fact that there are rarely any
problems with the duodenal stump This 15 well dllustrated 1w the expe
rience heremn reported The total surgical mortahty was 36 (8 death
m 221 patients), but only 1 gperative death occurred i the group of pa
tients without complications, a mortahty of 05%, which 15 similar to
our own

Our expenence also agrees with that of Welch and Burke i that the
long term results following surgical therapy are excelient 1 such a high
percentage of patients that surgical therapy 1s 1n our opmion the treat
ment of choice for bemgn gastric ulcer, m contradistinction to duodenal
ulcer, irrespective of the fear of malignancy —Ed |

Gastric Ulcer Survey of Rhode Island Hospital Cases m
10-Year Pertod from 1946 through 1955 by John R Bero
nardo, Clarence H Soderberg and Anthony V Mighaccio
(Providence, R 1) revealed gastric ulcer in 1 of evers 289
admissions Of 519 ulcer patients, 50 (33 males) had malg
nant and 469 (331 males) bemgn lessons Age range was
15-94, with 60% aged 51 70 Duration of symptoms mn the
malignant group averaged 13 years, compared with 47
years for the entire ulcer group There was no sigmficant
difference 1n weight loss between the bemgn and malignant
ulcer patients Massie hemorrhage occurred m 119 of the
former compared with 4% of the latter Associated duodenal
ulcer or multiple gastric ulcers usually strongly suggest 2
benign lesion An associated duodenal nlcer was present 1
only 3 of the malignant group, whereas 31 imn the bemgn
group had multiple ulcers and 52 had associated duodenal
ulcers On routine exammmation achlorhy dra wa» found m
14% of the berugn group, whereas 24% of the malgnant
group had elevated acid values 4

Radiologic technics 1n the differentiation of bemgn an
mahignant ulcers will probabhh not exceed an accuract ©
90% Gastroscopy has proyed unrehiable mn this regard ASil
gastric ulcer mncreases m size, the chance of mallg"ancu
also increases However the 5largest ulcers in this sene~ @
over 6 cin 1n diameter were benign Bemgn ulcers are more
common than malignant ones in all areas of the stomrch
About 1 of every 5 lestons of the antrum excluding the pre
prloric area, were malignant Malignant ulcers demounstrate
~-ray evidence of healing under medical mantgement

\\;nh electiv e subtotal gastrectomy tor gastric ulcers the
operatne mortality was +19% and the rate of mumor comnt
plications 30%

T Surmeny 44 804817 N\ vember 1958
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Total Gastrectomy for Benign Peptic Ulcer was per-
formed on 12 patients descnbed by J A Balmtand J W P
Gummer? {London) In 9, operation was done for recurrent
aunastomotic ulcer, m 3, the leston was a gastric ulcer nus-
tahen for carcmoma at operatton S patients who had the
Rous en-Y reconstruction reported the best results Four of
these, all operated on for anastomotic uleer, are well, eating
normal meals and leadmg normal hves, 20 39 months after
operation One patient 15 well but has lost 20 1b, and the
other 15 well but continues to have pam m the thoracotomy
scar Results m 3 patients who hnd loop reconstruction with
Iateral enterotnastomosis have not been really successful,
although the patients are able to work One has severe stea-
torrhiea, present even before total gastrectomy, but has man-
aged to gan weight with the atd of chlortetracychne The
other 2 have lost weight and have bilious yomsting and
heartburn Direct esophagoduodenal anastomoses were done
m 2 patients Results were excellent in 1, the other has no
dvspepsia but has contracted sesere pulmonary tuberculosis
4y ears and 4 months after operation Creation of an artificial
gastnic reservorr from a jejunal loop was unsuccessful mn the
1 patient m whom 1t was done

All patients recenved regular doses of mtramuscular vi-
tamm Bia and no instance of macrocytic anemma devel-
oped Iron deficiency anenma, however 1s hkely to occur,
and these patients need addittonal oral ron, as do patents
who have undergone partial gastrectomy

Lxperience i these 12 patients justifies the conclusion
that total gastrectomy «f done with a Roun-en-Y recon-
struction, 3s a satsfactory procedure for patients with anas
tomotic ulcers not cured by an adequate partial gastrectomy
and vagotomy, and even mn patients with simple gastere ul-
cer 1u whom operatn e findings strongly suggest malignancy
Autnition of patients with Rows en Y reconstructions 1s en-
tirely satssfactory

The patients can eat a normal amount of food and can
mamtam weight

;m[\sle cannot a‘gree ;)llmt totgl gastrfectom\l sh;;uld ?;? constdered for any

e most mfractable problems after all other efforts to ¢ o;

case have faded —Ed | ontrof dis
Surgical Considerations in Gastric Polyps, Gastric Poly-

posts and Giant Hypertrophic Gastritis m 74 Cases were re-
€% Lancet 1 1043 1047 Mav 17 1958
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viewed by Lverett Carlson and John Guy Ward! (San Fran
csco) Malignancy was found in 8 of 49 solitary polyps
(163%) Size seems to be a factor indicating malignancy
Indications for surgery mclude size over 2 em n diameter,
progressive enlargement, bleeding or obstruction and gas
troscopic and radiologic findings suggestive of mahignancy

Local excision was done 1n 13 of 49 patients with solitary
polyps and partial or subtotal gastrectomy m 21, 15 were
treated medically or observed Carcinoma subsequently de
veloped m 1 1n whom pathologic diagnosis at tiume of local
excision was bemugn Survival m 8 with partial or subtotal
gastrectomy was 3 months to 12 years Five of the 8 clinucally
and roentgenographically showed probably benign lesions,
and some were observed as long as 6 months Gastroscopy
was not done 1n any of the 5 In 2, one lesion was diagnosed
as carcinoma and a second solitary polyp was regarded as
probably bemign, but 1 both patients, the polyp was malig-
nant In 1 patient, partial gastrectomy was done for a solt
tary polyp which was broad based and encroached on the
pylorus causing obstruction Subtotal gastrectomy was done
in 3 with bleeding, the lesions noted were bemgn adenoma-
tous polyp, neurogenic sarcoma and a bemgn mflammatory
polyp

Among 22 patients with multiple discrete polyps, the pol-
yps themselves were malignant 1n only 2 (91%), but 1n 2
others, carcinoma of the stomach was also present If it 15
assumed that these carcinomas arose from polyps, the per-
centage of malignancy would increase to 182% In 10 pa
tients, subtotal resection was done, with local exciston of
any polyps remaming 1 the cardia No recurrence of carct
noma 1n the stump was observed, but follow-up 1n many was
incomplete Of 6 patients treated for multiple polyps by sub-
total gastrectomy, 1 died of carcinoma 6 months after opera-
tion, the polyps being malignant, another was detertorating
rapidly, apparently from recurrence of associated carcinoma
of the stomach The others were Inmg and well after 3, 5,
12 and 13 years Local excision of multiple polyps was done
i 3 patients who were still well up to 2 year~ One patient
with complete gastrectomy and ileocolic ent was
well 5 years after one~ m Of 6 patlelf nltiple
nolyvps on whom g n was done, ing 20,
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Adter collection of the tota] buffer solution, the Levin tube 1s con
nected to a 100 ml syringe The “last drop’ of solution 15 recovered
after repeated flushing of the stomach with the restdual flud This
collection usually amounts to 20 30 ml of specimen, the richest m
cellular content ~ After this last collection the Levin tube 15 with
drawn and discarded The specimien 1s transmutted to the cvtalog!
laboratory 1n a bucket of ice

In 79 of the 116 patients, cytologic findings were negatne,
and no operation was performed None of these patients
showed any clinical indications of malignancy Many of the
examinations were performed as controls Of the 79 pattents
24 had gastric ulcers that were thought to be bemgn cln
wcally, were assocated with ample gastric aadity and ap
peared benign on x rays Progress x-rays in these patients
showed that the gastric ulcers had healed completely Prog
ress cytologic studies can gne added reassurance to the
clinicran treating a gastric ulcer that appears entirely bemign
chimically, gastroscopically and roentgenographically Threu
studies were done 1n some patients who had recened Co
teletherapy for complicated peptic ulcer but who showed no
evidence of neoplasm

Surgery was done on 37 patients The one false negatine
cytologic report was on a patient with widespread carct
noma of the stomach, with extension into the distal esoP‘“‘i
gus The Levin tube could not be well placed because 0
some esophageal obstruction, and the collection of materal
was not rigidly controlled This report 1s constdered to have
resulted from poor collection technic and not from 1mproper
cytologic evaluation Gastric cells were not present of the
slides In 2 patients with chnically active gastric uleers
considered benign by conyentional evaluation, false positié
cytologic reports on washings were obtamed Both patients
were operated on, and specimens from each showed dys-
plastic changes, 1 patient had recenned Co® teletherapy e

Gastric cytology should not be used routmely but mn th
following situations (1) for diagnosis when there 1s 350(5[_
sibility, on the basis of chimcal (including roentgei) [“ .
ings, of neoplastic change n the stomach, (2) for annual o
sermannual screenmg of patients with premahignant lesions,
such as pernicious anemia, polyposts, with contramdica-
tion of effective surgery, and achlorhydna, (3) for follow “[i
evaluation of cellular changes after irradiation for noml‘COr
plastic conditions, (4) for a possible research tool m furt: ‘til
evaluation of cellular changes as one of the fundamen
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processes 1 davelopment of carcmoma  (5) for confirma
tion of gastric orzin of 1 neophiom evident 1 1 metastatic
caremoma wd (6) for supportnve evsdence for trind on med
weal trentmient of patents wath chimeally and roentgeno
graphically bemgn gastric ulcers

Calcification in  Gastromtestinal Malignancy W\
Matthews | 1 Shandabakes My Mutchell and H S
Weens® (Atlntr Gy report 1 ease ench of carcinomn of
the «tomach and of the descending colon m which calcium

Fr 1) tarcooma of descend p
g culon wth shelflhe e} ¢ (Comrte f
Matthew W & o af €2 troenterviog 34 939 906% June 39 R e

6} Ca troenterolugy 34 959 9% June 19 R
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deposits were sufficiently dense to be visible on radiologie
examination

Man, 25, was hospitahzed for acute abdommnal pan which hnd be
gun a few hours before, a sumtlar but nulder episode had been expe
rienced 6 weeks earlier Examination revealed right abdommnal ten
derness induration of the base of the umbilicus and an extrinsic mass
2-4 cm 1 diameter An abdominal x ray revealed numerous smil
mottled dense deposits m the descending colon at the level of the
1hiac erest These were also evident after barium enema At the level
of the mottled densities, a well defined filling defect with shelfike
edges was noted and the mucosal pattern in this region was mark
edly distorted (Fig 117) Biopsy fiom the indurated umbilicus dis
closed mucus producing adenocarcinoma, regarded as metastatic

The patient was transferred to a veterans hospital Palliative colos
tomy attempted for immunent intestinal obstruction was unsuccess
ful becruse of mssive ntestinal adhesions He died 2 days later Au
topsy disclosed mucinous adenocarcinoma with metastases to regional
Iymph nodes peritoneum omentum mesentery and dtaphragms
Histologic study showed calcium deposits m mucinous spaces of the
carcinoma

Only about 10 cases of caleification m a gastromtestinal
malignancy have been reported, but the pattern of stippled
and tortuous concretions seems to be characteristic The
small deposits largely follow the contour of the involved gas
tromtestinal segment Contrast studies reveal marhed con
striction of the imvolved gastromntestnal lumen due to the
diffuse 1nfiltrating character of the neoplasm These calet
fications are sufficiently characteristic to aid substantially
m diagnosts of carcinoma Most patients mn whom calcifica
tion of gastromntestinal carcinoma was observed belong tg
the younger or middle age group Only 2 of 10 were over 5
and 6 were 40 or younger Despite the mnfiltrative character
of the new growth the clinical course was often protracted

Carcinoma of Stomach Claude E Welch and Earle W
Wilkins, Jr ~ review data on 637 patients adnutted to Massa
chusetts General Hospital during 1947 57 For determmi;
tion of 5 year survnials, the 380 patients appearing to Jan 1,
1953, form a special group Patients with malignant ym
phoma were excluded Comparison of results 1 these p1-
tients with those observed at the same mstitution durmg
1922-46 shows a striking improyement m suryn al rate Im
portant variables that contribute to determination of ‘tl)“"
vnal rates include nature of tumor, length of mterval Ct’
tw een onset of tumor and treatment, and ty pe of treatmen

(7) Ann Surg 148 666 631 October 1958
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The number of patients who had palhatie resections or
resections for cure, with mortahty rates, 1s seen m Table 1
Mortality among resections for cure was subtotal distal
resection, 6 2% , subtotal proximal resection, 7%, total gas-
trectomy, 14 5% and extended total gastrectomy, 154%
Among the 380 patients 1n the special group, 49 suryned 5
years (129%), 7 of these died later of cancer Five year sur-
winal was 9% for patients who had distal subtotal gastrec-
tomy and survnved operation, 14¢% with pronimal gastrec
tomy, 11% with total gastrectomy and 18% with extended
total gastrectomy

Tactors that hav¢ affected improy ement 1 results include
earher diagnosis, with particular attention to patients with

TABLE 1 —DrstriBuTION OF CASES AXD MORTALITY
T 1, 1947 1o Jan 1, 1957

\umber % of \fortahty
of Cases ‘Total Deaths Per Cent
No operation 53 85 17 32
Exploration only 106 166 8 75
Palhative (excluding resections) 49 77 5 102
Palkative vesections 154 241 34 24
Resections for cure 275 431 24 87
Total 637 91 143

supposedly bemgn ulcers, polyps or permcious anemia, -
creased number of operations, and more radical resections,
particularly for cancer mnvolving other organs by direct ex-
tension Some patients who had radical resection would
previously have been considered to have moperable lesions
Those with no nodal metastases who survived operation
now fare almost the same as 10 years ago, survival was 489
from 1937 to 1951 and 1s 515 now Prognosis i those with
metastasis has improved sigmficantly, from 3% to 17%
Table 2 shows survival rates 1n relation to metastases 1n pa-

tients wath resection for cure seen up to Jan 1, 1953
It might be inferred from the rather narrow spread n
mortality for the varous resections that the more extensne
operations with greater chance of cure should be used rou-
tmely However, this low mortality has been achieved by
careful surgical judgment, with selection of, in most n-
Stances, the manmmal resection that the patient will tolerate
xl;:l(;'t:l\ﬁ;nore the frequent incidence of severe w eight loss
ping symptoms after total gastrectomy 1< a4 strong



440 GENERAL SURGERY

argument for subtotal gastrectomy When total gastrectomy
1s done for benign disease, about 30% of patients remam
gastric cripples

Because of the relatively high cure rate after distal subto
tal gastrectomy for cancer of the distal stomach and the
low mcidence of postoperative crippling, a nore radical pro
cedure 15 unnecessary unless direct tumor extension re
quires it Frve-year survivals after such resections for cure
were obtamned m 47%, if nodes were negatine the survnal
rate was 63% For large cancers of the cardia or entire stom
ach, total gastrectomy, with splenectomy and hemipancrea
tectomy, seems preferable The exact operation should be

TABLE 2 —SurvivaLs wiTH RESECTIONS FoR CURE AND RELATION
To Merasrasts Jan 1 1947 7o Jan 1 1983

Nodes Negative Nodes Positive
No of 5 Year No of 5Year o
Cases Survivals % Cases Survivals ]
Subtotal gastrectomy® 46 29 63 35 13 1;
Total gastrectomy 11 3 21 19 1 s
Extended gastrectomy 7 2 2 13 1 g
Total 67 3t st 87 15

*Includes 3 patients believed to have palliative resections but who survived §
years free from disease
selected carefully as mortality rises with the extent of the
procedure Small cancers obstructing the cardia partlcularly]
if they arise m a hiatus herma, may be treated by proxima
subtotal gastrectomy

By assigning a single reason for each of the 49 five year
survivals location of the cancer appeared to be most 1mpor
tant, in 16 instances, the lesion arose in the antrum or pre
pyloric area, producing symptoms at an early fav orable date
and 1 3, sumilar obstruction at the cardia led to early opera
tion Extensive operation was mstrumental in 16 patients, "E
3 ot whom extensive resection was done despite the belie
that the operation was palliative Operation for lesions be
lieved to be benign ulcer led to 5 survrvals and operation 02
polypoid lesions to 5 more Early operation despite nega:;‘o_
\-rays accounted for 2, m 1 of these patients the gas °
scope suggested diagnosts and mn the other continung m? |
sive hemorrhage led to operation Secondary resection I€
to 5-year survnnals m 2

T
» {\We agree with Welch and Wilkins that extremely radlclnl s‘l;l;s;d)l
for the treatment of gastric carciioma i the pyloric end of the s
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does not ssgaficantly improve the survnal rate A resectson must be ade-
quate to cnicompass the tumor with a wide margin of normal tissue to
remose the primary arcas of nodal dramage, but the mncrease n mortahity
rate followng more radical procedures negates any improsement m long-
term survinal rate which may eccur and smpasrs the nutrtional status of
those patsents who de sunine—Ed }

Prognosis of Stomach Cancer. The fate of cancer patients
depends on the spread of the tumor and on it Jocalization
Radical surgical removal of the tumor will farorably mflu-
ence the clhinical course mn some patients

H Denckh and F Helmer® (Unn Chimie, Vienna) re-
viewed the records of 1,429 patients with gastric cancer hos-
pitalized during 1933-55 The cancer was located m the fun-
dus (cardia) m 2344 Resection was possible in 43 2%
Operability seemed to depend on the localization of the tu-
mor, 63% of the antral, % of the corpus and 39% of the
fundus cancers were resectable Length of chimical history
and patients’ ages did not affect the operabihity

The primarily surgical mortalits durmg the first 4 weeks
after gastric re~ection for cancer was 21 5% Mortahty m-
creased with the patient’s age and was nghest with cardia
cancer (3339 ) and lowest with antrum cancer (143%)
The postoperatne mortality with partial resection was
16 8% and with total gastrectomy, 336% During the recent
year, the over-all postoperatin ¢ mortality has decreased due
to antibiotics and the effectine treatment of shoch Thus,
amce 1951 the mortahity after total gastrectomy has de-
creased to 29% and the mortabty of partial resection to
ug

Follow-up studies were conducted on 420 patients The
surinnal rate with radical ~urgery was 67 5% after 1 yvear,
6% after 2 years, 369 after 3 years and 28% after 5 vears
Thus, the S-vear cure rate calculated for all patients hos-
prtahized for gastric cancer was S 5%

Permanent cure depends Jargely on the tvpe of tumor and
the humph node 1avolyement Among patients with local-
wed cancers the 5-vear suninal rate was 38%, whereas
among those with mfiltrating expanding cancers, it was
19% Lymph node 1y olv ement decrensed the chances of sur-
vhal considerably even if the tumor could be remaoyed
completely
_ﬂc\?urglca! results may be improved by postoperative

ST Chorusz 29 290 298 Jupy 19 @
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chemotherapy which could help also those patients m whom
only palliative surgery 1s feasible

Primary Lymphosarcoma of Stomach Clinical Study
of 75 Cases 1s presented by A I Friedman® (Mount Sma
Hosp, New York) The study group mcluded 64 patients
with small round cell lymphosarcoma and 11 with reticulum
cell lymphosarcoma who were followed for 20 years Diag
nosts was made by pathologic examination of the resected
specimen There were 45 men and 30 women, aged 2873

The average duration of symptoms for the entire seres
was 9 months varymng from 2 weeks to 4 years The com
monest complaint was abdomnal pam, which was present
m 63 patients The pamn was diffuse or located high m the
epigastrium the right upper quadrant or periumbilical re
gion, with occastonal radiation to the right shoulder Four
teen patients complained of vomiting, dysphagia w1s pres
ent 11 6 Evidence of gastromtestinal bleeding was found 1
21 Weight loss was a promnent factor mn 15

Physical examination was contributory 1n 30 patients a
mass being present in the right upper or left upper quadrant
In addition hepatomegaly was found n 16 patients and sple
nomegaly 1 8 Lymphosarcoma as a definitive diagnosts
was recognized by x rays 6 tumes and as a presumptiie di
agnosis 1n 9 mstances Gastroscopy was performed 1 16 pa
tients and e-ophagoscopy in 4, lymphosircoma was diag
nosed 1 6

Surgery was performed on all patients Subtotal gastrec
tom) was the procedure in 38 subtotal gastrectomy and dll1
odenectomy m 7 and esophagogastrectomy m 6 In 12 totaf
gastrectomy was performed In another 12 only biopsy ©
the lesion during laparotomy was obtained

The leston was located i the corpus 1n 21 patients 10V olv
ing the antersor and posterior walls the posterior wall fﬂle
greater curvature and lesser curvature 1n that order of reS
quency The antrum was involved i 20 patients the py lortt
n 10, both the antrum and pylorus in 5 and the cardia m
The lesion was classified as diffuse 1 15 patients 1€, % hen
over 50% of the stomach was mvolved

Pathologic esamnation of the resected spectmens re
y ealed that the lesions can be divided grossly mnto five fm'rnsl
mfiltratne ulceratne (Fig 118) nodular, polypord ant

(9) Am J Med 26 783796 May 1939
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combined These represent progressie stages m the growth
of the ncoplasm The ulcerative form, present m 33 (42%),
was the commonest ty pe encountered

Iafteen (209¢) patients were alive more than 3 years after
dingnosis was cestabliched or dhed after 5 jears of other
causes, with no cvidence of recurrent Iy mphosarcoma Seven

Fig 118 —Stomach infilirated by huge flat lest o ycm _ uleeration mas present
wosts center (Courtesy of Friedman A I Am J \ed 26 783,96 May 1959)

are altive and presumed to be cured more than 10 years after
surgery, with no evidence of recurrence

The most effcetine program of treatment 1s definitive sur-
gery followed by radiation

THUL SMALL INTESILINE

Serum Amylase Levels n Experimental Intestinal Ob-
struction  Observation of Amylase Activity of Abdomunal
Flud 1 Dogs with Complete Small Bowel Obstruction
Thomas F Boyd and John ] Byrne! (Boston) found that
the amy {ase actn 1ty of the serum 1s increased m dogs with
complete mechanical small bowel ob~truction that are al-
lowed to et and vomit Increase of the am lase actn ity of
the serum accurs whether the obstruction s high or low and
Whether or not the dogs are mamtamed with parenteral flu-
1ds aud electrolvtes Tius elevation of the sernm amylase 1
not due to increase m the amy lase content of the abdommal

) Surgeey 35 742750 Mav 1930
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flmd that mtestinal obstruction may produce The serum
amylase may rise when no free abdominal flmd 1s present
When abdominal fluid does form because of intestinal ob
struction, 1ts amylase activity 1s never greater than that of
the serum drawn simultaneously so long as mtestinal con
tinuity 1s mamtained
One group of animals had a level of amylase 1n the ab
dominal flurd exceeding that 1n the simultaneously drawn
serum Each of these dogs had perforation of the gastrom
testial tract with outpouring of the intestmal contents mnto
the abdominal cavity The perforation was due to a leak at
the suture lme or, 1 the Mann Williamson dog to a perfo
rated jejunal ulcer In one of these dogs was the serum amy
lase markedly elevated The rise, 1f 1t did occur, was never
of the same magnitude as 1t was m the dogs without abdom
mal flmd This furnishes further proof that transudation 15
not a factor producing elevation of the serum amylase m
stmple complete mechanical small bowel obstruction i dogs
An elevated serum amylase level 1s usually ndisputable
proof of acute pancreatitis It 1s becommg more apparent
however, that the serum amylase may be elevated in other
diseases such as> mumps, cerebral trauma, adminystration of
opiates and renal msufficiency The authors’ observations 1]Y11
dogs may be correlated with the occastonal findmg of hig
amylase levels 1n patients with perforated ulcer,m v hich the
mechanism has been thought to be the escape of the gastro
duodenal contents into the free peritoneal cavity with the
amjylase bemg rapidly absorbed into the blood stream
Intestinal Obstruction of Congenital Origin Stufiy of Di-
agnosis and Management 1n 163 Cases at Children’s Hospt
tal, Columbus, O (1944 56) 1s presented by H Willtam Clat1
worthy Jr and James R Lloyd? Congenital mtestin
obstruction may be due to ntrmsic obstruction (atres
and stenosis) neuromuscular defects (primary mtestmal
aganglionosis) anomalies of rotation and fisation (malro
tation, volyulus nternal herma congenital bands), mtra
lununal obstruction (meconium 1leus or meconum plugs
extrinsic lesions (annular pancreas duplication neop]asm)
and mecomum peritonitis (Figs 119 and 120} i
Of 56 deaths 1n this group, 43 could be considered avoit-
able Diagnostic maccuracies accounted for 22, techmical sur
TT(2) AM A Arch Surg 7> 880890 December 195
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gieal errors and management for 12 and fection for 9 The
other deaths were due to unavoidable causes, such as associ-
ated anomalies, complications secondary to mucoviscidosis
and madequate mtestine

X-rays are the most efficactous diagnostic tool Flat and
upright roentgenograms should be obtained on all patients
with mtestinal obstruction suspected, and careful evaluation
of gas and mass shadows, flmd levels and calctfications

ATRESIAS J
HIRSCHSPRUNGS ]

wa [T
worarion LUTERY]

MECONIUM
ILeus.

INTRINSIC OBSTRUCTION ]

NEUROMUSQULAR DEFECTS

AHOMALOUS DOTATION & FXATION
NTRALUM HALOBSTR ‘

consena. L TTS
s HERNIA

e o] e
XTR NSIC 0BSTRUCTION 3 WVD(!‘:‘DON 3
D MECONIUIM PERITONITIS WVECOK LU PERTTONITIS
S 16 15 20 25 30 35 40 45 50 5 6 15 20 25 30 35 40 45 50

Fig 119 (left) —Causes of congemtal intestinal obstruction m series
Fig 170 (night) —Dreakdown of causes of congemtal intestinal obstruction in
series

7 éscé’gé’o“’[,:fm?,}::“‘;g'ﬁ’?,“ W Jr and Lloyd J R AMA Arch Surg
1s usually diagnostic In low or indeterminate obstruction
barium enema 15 necessaryv to differentiate obstructions of
the large and small bowel and Hirschsprung’s disease from
the meconium plug sy ndrome

General management 1s aimed at estabhishing flud and
electroly te homeostasts and correcting hypovolemic states,
early defimtne surgical intervention, with restoration of
gastromntestinal continuity, without undue soiling and care-
ful postoperatiye management Extensne resection of the
small bowel can be done without serious permanent grow th
Impairment End to end or end-to side enteroenterostomy 1s
preferred for restoring continuity except m duodenal ob-
struction or meconum sleus Larly temporary colostomy 1s
recommended for sy mptomatic infants with primary agan
ghome megacolon Attention to these prmciples resulted
n reduction of mortality from 529 m 46 patients treated
before 1951 10 27 4% 1n 118 treated since 1951

Intussusception 15 discussed by George B Pachard and
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flurd that mtestnal obstruction may produce The serum
amylase may rise when no free abdommnal flud 1s present
W hen abdominal fluid does form because of mtestmal o
structton 1ts amylase activity 1s never greater than that of
the serum drawn simultaneously so long as mtestinal con
tinuity 15 maintamed

One group of ammmals had a level of amylase m the ab
dominal fluid exceeding that m the simultaneously drawn
serum Lach of these dogs had perforation of the gastrom
testinal tract with outpouring of the mtestinal contents mto
the abdomunal cavity The perforation was due to a leak at
the suture line or 1 the Mann Williamson dog to a perfe
rated jejunal ulcer In one of these dogs was the serum amy
lase marhedly elevated The nise if it did occur w1s never
of the same magnitude as 1t was 1 the dogs without abdom
mal flind This furmshes further proof that transudation 15
not a factor producing elevation of the serum amylase i
simple complete mechanical small bowel obstruction m dogs

An elevated serum amylase level 1s usually indisputable
proof of acute pancreatitis It 1s becoming more apparent
however that the serum amylase may be elevated 1n other
diseases such 1s mumps cerebral trauma admimstration of
opiates and renal msufficiency The authors observations it
dogs may be correlated with the occasional finding of high
amylase levels 1 patients with perforated ulcer 1 which the
mechatism has been thought to be the escape of the gastro
duodenal contents mto the free peritoneal cavity with the
amylase bemng rapidly absorbed mto the blood streim

Intestinal Obstruction of Congenital Origin  Study of Dt
agnosis and Management 1n 163 Cases at Childrens Hospt
tal Columbus O (1944 56) 1s presented by H Willlam Clat!
worthy Jr and James R Lloyd® Congenital mntestnd
obstruction may be due to mtrinsic obstruction (ntresut
and stenosis) neuromuscular defects (primary tesiny
aganglionosis) anomalies of rotation and fination (malro
tation volvulus mternal hermia congenital bands) ntra
luminal obstruction (meconium ileus or mecomum plngs)
extrimsic lesions (annular pancrens duplication neoplasm)
and meconmum peritonitis (Figs 119 and 120)

Of 56 deaths m this group 43 could be consider
1ble Diagnostic mccuractes accounted for 22 technical sut

ed avord

(» AAM A Arch Surg 75 880890 December 195
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mical errors and management for 12 and infection for 9 The
other deaths were due to unavordable causes, such as assoct-
ated anomahes, comphcations secondary to mucoviscidosis
and madequate mntestine

X-ravs are the most efficacious diagnostic tool Ilat and
upright roentgenograms should be obtained on all patients
with mtestinal obstruction suspected, and careful esaluation
of gas and mnss shadows, flmd levels and calcifications

ATRESIAS ]

]

INTERNAL
NERN A

INTRINSIC 0BSTRUCTION l

NEUROMUSCULAR DEFECTS
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HIRSCHSPRUNGS
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] EATRINSIC OBSTRUCTION PO TR T
DUPLICATION 3
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I
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?:g 119 (left) —Cnuses of congemital intestinal ol struction 1n series

sermi® 120 (nght) —Breakdown of causes of congemtal intestinal ol struction 1n

75 BORE petnier Ty 1 I M TR ANA ek S
13 usually diagnostic In low or indeterminate obstruction,
barium enema 1s necessary to differentiate obstructions of
the large and small bowel and Hirschsprung’s disease from
the meconmum plug sy ndrome

General management 1s aymed at establishing fliid and
electroly te homeostasis and correcting hypovolemic states
early defimitive surgical intervention, with restoration of
gastromntestinal continuity, without undue sothng and care
ful postoperative management Lxtensive resection of the
small bowel can be done without serious permanent growth
mpairment End-to end or end-to side enteroenterostomy 1s
I;:':ézlt':;fll for restoring contnwity ewcept n duodenal ob-
recommelt:]r (rlmiacomum tleus Early temporary colostomy 1s
ghone ml : or symptomatic infants with primary agan
et ebac?lon Attention to these principles resulted
Dot 191011 of mortality from 52% n 46 patients treated

I € 1951 to 27 4% 1 118 treated smce 1951

ftussusception 1s discussed by George B Packard and
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R Parker Allen® While mtussusception 1s said to be the
most common cause of intestinal obstruction mn earfy child
hood, but the greater frequency of other sources of abdom:
nal pain may prevent a prompt correct diagnosis It 1s gen
erally admitted that early and accurate recognition of ths
disease 1s the most important factor in successful treatment
Dependence on typrcal signs of intestinal obstruction a pal
pable mass and blood n the stool may cause dangerons
delay

The authors reviewed the records of all patients hospital
1zed with intussusception at the Denyer Children’s Hospital
during the past 20 years, considering particularly the rela
tion of time, preparatory care and method of treatment to
results The revien was dnvided mnto two 10 year pertods

TABLE 1—ResuLrs oF TREATMENT
(Janx 1 1938 to Jan 1 1948)
Total patients admitted 40

Recaveries 35
Died after treatment 4

Died without defimtive treatment 1
VMortahty 1n treated patients 102%
Over all mortality 125%

TABLE 2—REsur1s ofF TREATMENT
(Janw 1 1948 10 Jan 1 1958)
Total patients admitted

Recoveries 132
Dhed after treatment 2
Died without defimitive treatment 3
Mortality 1n treated patients 15%
Over alt mortality 36%

the former having a treatment mortality of 10% and the
latter of 15% (Tables 1 and 2)

Time was the most important factor in prognosis
less of the treatment chosen nearly all patients treated
within 24 hours recovered after that fime there was a steady
mcrease in mortality until 72 hours when prognosis shghtly
improy ed

Bartum enema clears the mdication for operation and pre
vents many needless explorations In the later 10 year Pe
riod, the benefits of operation are attested by the low mor
tality, by successful bowel resection n 10 mstances at
incidentally by added appendectomy n 50% of the opera
tions without apparent morbidity Operation, howeiers 15
not a unnersal requirement 1n mtussusception

Regard

iy
(3) Surgery 45 496 50> March 1959
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The use of barium enema has been mereasing In the ear-
lier 10 year period, totahng 40 cases of intussusception, no
conclustons can be drawn In the later 10 year period, m 137
consecutn e cases, 90 patients were selected for preliminary
barium enema of whom 44 or almost one third of the total
were spared operation

Barium enema 1s most valuable n the first 24 hours after
onset, 1t still has a place 1n selected patients i the second 24
hours, but after that time successful reduction 1s rare The
procedure 15 usually contraindicated 1n the later hours, nota-
bly when shock abdominal distention, obvious small intes-
tinal obstruction or lugh fever 1s present For operation, teo,
delay for proper preparation 1s usually mandatory when
these conditions exist Radiologically controlled hydrostatic
pressure followed by operation if necessary to confirm or
complete reduction 1s the treatment of choice m selected
patients

Gas Cysts of Intestine (Pneumatosis Intestnalis) Ac
cording to Zuherr Mujahed and John A Evans* (New York
Hosp -Cornell \led Center) pneumatosts mtestinahs 1s
rare 1 human beings but not uncommon 1 lower ammals,
especially pigs It 15 characterized by the presence of locu
lated collections of gas mn the walls of any of the components
of the intestinal tract or mesenteries (Fig 121) and may be
foundin all age groups Diarrhea, the most usual symptom 1n
mfants found at autopsy to have pneumatosis, was present
1 the 4 infants in the authors’ series Two nfants had ulcer
ations through which gas may have dissected mto the walls
of the intestine (T1gs 122 and 123)

Inadults the disease 15 often asy mptomatic and 1s res ealed
at autopsy or as 1n unsuspected finding on radiography
When symptomatic, 1t results from a complication such as
partial obstruction volvulus or tension preumoperitoneum
The cysts are ascociated with gastric or duodenal ulcer 1n
about 50% of cases and with all ty pes of intestinal lesions n
about 75% Thes have a characteristic appearance on barium
contrast examunation X-ray evidence of pneumoperitoneum
M a patient with no symptoms or signs of a perforated vis-
::: :1;\;1[1 also strongly suggest the condition Air cysts i
It mesenters mav also be identsfied by \ ray In differen-

D Surg Gvnec X Obst 107 151 160 August 1958
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tial diagnosis, emphysematous gastritis may simulate pnen
matosis ntestinalis radiographically but chmcally 1s quite
different The polypous appearance of the colon 1n advanced
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Fig 121 —Opened sections of colon showmng submucosal cysts "s'f:{.'éﬁ o
lumen Arrowe ind cate cysts at periphery that have been cut oper67 \;51 SN vzt
tesy of Mujahed Z and Evans ] A Surg, Gynec & Obst 1
1958

ulceratnve colitis may, on a barium enema, superﬁmally re

semble pneumatosis colt .
In a man aged 60, pneumatosis coli was discov cre(i gt\i‘as

topsy In a woman, aged 43, pneumatosis intestinaly

cont
diagnosed radiologically but was w1thout anatoml](;d The
firmation In a woman, aged 56, bartum enema rés ea
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Pl 122 (left) —Section of colan shawing ar cysis dissecting between submucosa
and mascularis and causing bulge of mucosa into Jumen

g 123 {right) —Section taken along horder of arr cvst showing ab ence of cyst
wait and nonspecific cellalar snfitratian

(Countesy of \{ujahed Z and Esans J A Surg, Gynec & Obst 107 151
160 Sugust, 1938 )
charactersstic \-ray appearance and cysts were \isnahzed
on proctoscopy Recogmition of the condition mn the last tvo
patients prevented useless exploration

Crohn's Disease 15, accordmg to A V Pollack,” a chrome
mflammatory disease of the gastromtestnal tract of un-
hnown cause, usually manifested as locahized thichening of
the bowel wall, with strong tendency to recurrence that may
be more diffuse than the ongmal lesion Pollock observed
this disease 1 108 patients aged 4-69, 56% were women In
onfy 1 was there evidence of receut actrve pulmonary tuber-
culosis X-ray or pathologic evidence of duodenal ulceration
hﬁfgre or after treatment of Crohn’s disease was present sn 7
In 7 patients diagnosis of ulceratnve colitis was entertained
at some time during the course of the disease In mauy pa-
tients, symptoms were evacerbated by certam foods The
Commonest offending foads were fats 1 all forms

Grossly, the affected bowel segment, usually 6-10 m of
terminal ileum, 15 thick, mjected and juicy, with granular
Wi‘_{iﬂxe transition to apparently unaffected bowel 1s

) Bt § Surg 46 193206 \ovember 1958
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that 29 Negroes and 25 white patients had been treated for
proved regional enteritis between 1937 and 1957 Ages
ranged from 8 years 1n the white and 13 years in the Negro
pitients to 77 years m both races Seven white patients and
5 Negroes wereage 50 or over No particular difference in the
disease pattern was noted 1n the older age group Some of
these patients had stormy courses, and some responded to
treatment and tolerated extensive surgery quite as well as
the vounger group There were 3 deaths among the 12 pa-
tients age 50 or older Diagnosis may be made more difficult
and surgical risk may be greater 1n older persons because of
systemic complications

The pathologic process was essentially the same mn the
two races It included ulcerative and obstructnve disease
The rleum was affected 1n all patients

The case histories contributed little of convincing etio-
logic value Most patients presented the classic picture of
regional enteritis, with abdominal pan as the outstanding
feature Weight loss was notable and often occurred over an
incredibly short time Fourteen white patients and 12 Ne
groes had no history of diarrhea

A number of patients had symptoms of obstruction, which
did not prove complete 1n any 1nstance, although n several
the caliber of the bowel was so reduced that complete ob
struction would have occurred n time

In 12 white and 14 Negro patients the duration of the dis-
ease ranged from 12 hours to 1 month, and the condition was
acute i the sense that there had been no previous attacks
Precipitate surgery was munmmal, m this group and 1n the
other patients m the series \Whenever practical, patients
were given a trial of consenvative therapy, and some had al-
ready had such treatment outside the hospital

Surgical management was mn hne with two present day
concepts (1) 1f the abdomen 1s opened on the incorrect di-
agnosis of acute appendicitis, the best plan 1s to himit the
procedure to exploration, and (2) if electrve surgery 1s un-
dertalen, resection 1s the procedure of choice, short-circunt-
mg being reserved for cases in which primary resection s
contraindicated because of some specific reason such as acute
obstruction or active mnfection

The Negroes tolerated surgery better than the whites
There were 3 deaths among the 25 white pattents operated
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on, as agamst 2 among the 23 Negroes The types of sur
gery done mcluded exploration, appendectomy, short ar
cuiting, resection and multiple procedures

There were 5 known recurrences, 1 m a Negro who had
exploration and 4 i white patients, 2 with appendectom
and 2 with resection

Regional ententts 1s not a frequent disease 1n ether the
Negro or the white race, though apparently 1t 1s much less
frequent 1n Negroes Good results were obtamed after all
varieties of surgery, tncluding procedures such as appendec
tomy and exploration, which obviously could not affect the
enteric disease

Chronic Regional Enteritis Survey of 126 Cases Treated
at Massachusetts General Hospital from 1937 to 1954 1s pre
sented by Benjamun B Jachson? (Harvard Med School)
The colon was myolved 1 43% of the patients, only 44% had
myolvement of the termal 1leum n 1ts distal 15 20 em The
other 56% had enteritis aboy e this level m the termmal ileuns
and 33% of this group had proximal skip areas Of the 12
patients, one fourth had skip areas

The recurrence rate was 55% when all types of therapy
are averaged together Spontaneous remissions were ob
served in 1 6% These facts stress the great need for metict
lous evaluation before any therapy 1s contemplated Indica
tions for surgery are complicattons 1e hemorrhage ob
struction, perforation fistulization and right lower quadrnt
mass Presence of a mass 1s interpreted as evidence of m
ternal fistulization or partial obstruction 5

Surgery was carried out in 104 patients Mortality m
short-circuiting operations was 7% and m 86 rescctwnjj
45% If enterstis 1s localized and c1n be excised safely an
the patient s condition permuts resection s the most desra
ble approach If these factors do not obtawmn a short C'rcullt
ing operation with complete divsion of the bowel 1s 1€
cated An appendix can be excised safely m regnonal entcrltl]s
only if the 1leocecal junction and pronimal 30 cm of tcr(;ll
nal 1leum are free from disease Drainage of an abscess 2dJ?
cent to loops of bowel with regional enteritis often led toii
fecal fistula (24 of 30 patients) Intractable anorectal C‘L‘:t
plications were most satisfactorsly handled by perman
sigmotd colostom)y
") Ann Surg 148 8187 July, 1958
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Tollow -up was 2-26 y ears and 90% of all the patients were
evaluated within 1 year Resection showed good results in
60% of 86 operations When the disease was confined to the
termmal tleum and right colon, excision gave good results in
70%, whereas segmental resection of other areas of small
bowel produced only 50% good results Short-circuiting
procedures with complete transection of the bowel showed
good results i 52% of 48 operations DMedical treatment
alone provided good results 1n 35% of 22 patients

Almost all did well for 9 months to a year If the disease
returned, 1t was hikely to recur between 9 and 12 months If
this peak was passed, 1t was often 34 years before recur
rence was observed In 4 patients, enteritis recurred after
10 15 years and n 1, after 20 years

Apparently the most virulent form of regional enteritis
occurs within the 2d and 3d decades and poorest results from
all types of therapy are noted in this age group In 9 pa-
tients, chromc regional enteritis was first noted after age 50
8 of whom were treated for small bowel obstruction by
short circwting with transection or resection, all with good
results One treated medically also had excellent results In
the 9 patients, the disease was confined to the distal terminal
tleum with occasional bridging nto the cecum

The cause of chronic regional enteritis 1s unknown, but 1t
has been postulated that 1t 15 due to I mphatic obstruction
secondary to a towic fatty acid n constitutionally suscepti-
ble tissue Diagnosts can be suspected from the clinical
tustory if constantly hept 1n mind when abdominal disease
1S a question and can be confirmed by small bowel motor
meal and barium enema

> [A thoughtful analysis of a relatively large series of cases with excel
lent follow up ohservations providing a2 well documented study This
experience hike our own would suggest that localized disease 1s best
treated by rvesection In other circumstances a short aircuiting procedure
with complete division of the bowel s the procedure of choice —Ed ]

Chinical Course of Regional Ileitis was studied by Solo-
mon G Meyers, Paul E Ruble and L Byron Ashley®
(Wavne Unn ) 1a 100 patients Follow-up data were com
plete m 89 Striking clincal phenomena included onset as
fever of undetermined origin, the sprue syndrome and ob-
Struction precipitated by a foreign body Four patients had
gross bowel hemorrhage, and 6 had associated chromic ul-

(® Am J Digest Dis 4 341351 May 1959
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cerative colitis Liver cirrhosis developed 1n 2 patients 6 and
8 years after recogmtion of the disease Malignancy assou
ated with regional sleitss was not found In 64% of the series
cltnical diagnosis was substantiated by tissue diagnosis An
additional 21% were diagnosed by laparotomy without re
moval of tissue

Spontaneous or medical improvement occurred m only
20% of the patients, the rest did poorly or required surgery
Modern antituberculosis therapy was given to 6 patients
who showed no improvement Medical treatment s sug
gested for mld forms of regional ileitis Surgery 15 ndt
cated when obstruchion, fistula formation and intractability
appear

Among 62 patients who had resection, there was no opera
trve mortahty In 11 (19%) patients, the disease recurred
The authors favor resection of the diseased area over short
arcuting with transection Surgery resulted 1n long penods
of pallration ar arrest of the disease 1n 81% of the patients
Lven when re resection 1s necessary, the patient still hasa
50% chance of obtaming a good result

The usual site of recurrence was where the proxmal loop
of intestine had been implanted m the colon or the so calle
new terminal leum This usually showed up on banu}:ﬂ
enema if pressure spot films were taken n the region of the
anastomaosis

The authors followed 9 patients whose regional 1]emls’
started after age 50 5 are well after resection, 2 are uen
without surgery and 2 died, 1 of unrecognized obstru;ﬂ:’s
and 1 of sepsis from unrecogmzed ileitis Regional ’fﬂm
thus resembles appendicitis in that fatahty may occut rl:
faslure to recogmze this disease early 1n the older age g;gllfe

Patients who are operated on for ths disease shot .
followed carefully medically Almost 100% of the patier
have occasional diarrhea, which 1s usually worsened by ‘;“(:"
tety and fatigue Diarrhea for a period after resec ;}e
should not 1n stself be taken as indicative of recurrefice e
cause there 15 loss of absorbing surface after exasion © t:l)'
right side of the colon The regimen used preopem“:m)
should be mstituted postoperatively The body defeﬂsf}oops
be tmproved sufficiently after excision of the disease
that imolved areas left betund may clear up el

Regional Entenitis 1T Results of Medical and Surg
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Treatment in 100 Patients, observed at the Cleveland Clime
durmg 1946-56, are reported by Charles H Brown and John
L Daffuer ® Operaton was performed in 65, and 35 recenved
only medical treatment Iollow-up was for over a year (av-
erage 52 years) m 86 patents

Among the patients who recerved supportrve and non-
specific medical treatment, 23 responded satisfactonly, 3 un-
satisfactorily and 9 were folloned less than 1 year Appar-
ently antibiotics (Terramycin® 1 4 and streptomyecin in 5
patients) were beneficial, steroid therapy helped 5 of 10 pa-
tients and ~-ray therapy 3 of 6

All patients who underwent operation had complications
of regional enteritis obstruction 1n 30, fistulas in 25, ab-
scesses 1n 13 and sev ere anemia or hemorrhage in 9 Indica-
tions for surgery were the complications, rather than the dis-
ease 1tself Results of operation were good n 32, fair in 14
and poor 1n 12, 5 were followed less than a year and 2 died
of causes not related to regional enteritis Among 28 pa-
tients who underwent resection and 1n whom follow up was
adequate, 23 responded 1n a satisfactory manner (good, 20,
fair, 3)

The postoperative recurrence rate was high 63% for the
entire group and 54% for those who underw ent resection Of
38 patients with postoperative recurrence, 18 were treated
medically and 20 underwent another operation Two were
lost to follow up Response was satisfactory to the addi-
tional treatment n 31 of the other 36 patients

Results 1n these 100 patients warrant an optimistic ap-
proach to treatment of regional enteritis

Mesenteric Arterial Insufficiency was studied by calcula-
tion of the cross-sectional area of the superior mesenteric
artery in 75 autopsies by John R Derrich and W D Logan?
(Univ of Texas) The diameter of the mesenteric artery
Was measured 1n three places (Fig 124) at the aortic open-
Ing, at the narrowest segment, mnvariably 025-1 cm distal
to the aortic opeming, and 1 5 cm distal to the aortic opening
where vessels were usually pliable and free from arterioscle-
rotic changes Measurements were obtamed with the aorta
I situ and after 1ts removal The elastic tissue 1n the aorta
w n a shrinkage of 8-28%, depending on seventy of

8; Ann Int Med 49 59, 606 September, 1958
Surgery 44 823826 November 1958
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arteriosclerosis The greater the arteriosclerotic mvolve-
ment, the less the shrinkage after removal

Narrowing of the superior mesenteric of 12 86% (average
28%) was noted 1n 28 of the 75 ao~tas Arteriosclerotic nar
rowing consistently occurred just distal to the aortic
opening

With gradual acclusion of the superior mesenteric arter,
as may occur with aging, a compromised blood supply may
exist, suffictent for bowel viability and for satisfactory func-
tion after ight meals but incom

/ # 4 petent or laching functional

/ /1 reserve to handle large meals re

4 quiring much work from the m-

testine Collateral channels ma)

@ - develop so that bowel viability
f"‘:”‘i‘\\“ ¥ and function are ummpaired

e ' Fig 124 —Sites of measuring vessel diam

N eter a aortic opemng of superior mesenternc

¥ i artery b area of greatest nparrowng and

% \‘/ ¢ 152 cm distal to aortic opemng (Cour
tesy of Dernick J and Logan W
Surgery 44 873826 November 1958)

\ £
v ’ i
é’/}//;ﬁz( even with heavy meals, or sec

’—-‘“‘wﬁw”/ ondary occlusion of some smaller

N

mesenteric vessels may result 1n

P
\@ - . small areas of intestinal nfarc-

tion or perhaps mucosal ulcers,

k
*fj 7t gning only transient abdominal
t - e e~ gymptoms Sudden complete o€
clusion of the superior mesenteric artery without collateral
channels having been established may result 1n necrosis of
the bowel
Teasibility of sacrificing the hepatic, superior mesenteric
or renal arteries and satisfactorily replacing them with other
intra abdominal artertes has been demonstrated m dogs
Partial occluston of the superior mesenteric artery can now
be diagnosed and the involved segment resected or bypasse(l
It may be that exploratory operations for gallbladder s~
ease, peptic ulcer and suspected carcmoma would not bt
pertormed if the symptom complex of ntestinal arterial 10~
sufficiency were kept in mind and diagnostic means uni-
proved
The unexpected poor results of intestinal surgery 1n older
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persons my at times be eapluned by arteriosclerotie
caterse arterial msufficiency

Intestinal Malabsorption Following Temporary O
sion of Superior Mesenteric Artery 1hc chinieal prcture
ously called sprue, wdiopathic stetorrher chrome je;
ilel msufficieney and the milibsorption syndrome
result from many different pathologic lesions  These i
clironic panereatitis pancreatic cancer lymphomn and «
rcticuloses  tuberculosts Whipple s dhscase ntestimn
verticulosis and fistulas ind results of major tbdomm
gery cspeanlly gastrectomy

R A Joshe Mumir II Shammia wnd G D Drum
(Harvard Med School) report 2 cases that throw ligl
the physiologic mechimsms mvolved In each patier
whom temporary occlusion of the superior mesenters
tery occurred and was surgically reheved intestinal m
sorption later was shown

CrsF 1 —Woman 52 had ebstruction of the superior mesu
artery that Iasted 34 hours from ensct of pam to successful
teric embolectomy Re estal lishment of circulation into the sy
mesenterie wrtery was shown directly it secomd Ihpirotomy the
day jerformed because of doubt about the viilality of the gut |
appeirances were much mproved i no resection was yerfo
I'ater ptency of the superior mesentersc artery was demonst
by 1ortography Two weeks after the 1schenic ¢prsode ross
tinl malabsorption was noted '\ ray changes m the smill how
three orewsions postopuratively closely resembled those resulting
mitrction of the small howel except that they were diffuse 1
than scgmental and corresponded well with distribution of th
ferior mesentenic artery e absorption defect was multipls
volung fat carbohydrates and protein s well 15 vitamn
though the different nutrients were nffected m varying o

Casr 2—Man 54 had end to side nortic shre and left super
femoral homografting for Wiliteral thrombosis of the external
arteries The sntestinal arterial supply was patent at that time T
een diys Iter 9 hours after onset of severe “bdominal pun g
omy resvenled occlusion of the cehine 1x1s and both superior ind
Tor mesentene artertes with resulting sschomn affeeting the
gllbladder pancreas and small and Iarge ntestines The nes
gllbladder was druned Removal of the thrombus athcromiton
ter1nl ind thickened intimn from the superior mesenterie arter
sulted 1n good pulsatile blood flow Gray 1reas in the small bow.
cune bright red and peristaltic wases reapperred Poor aireul
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postoperative changes charactenistic of i1scherma Intestinal malab
]s;rptxon involved fat, carbohydrate and protem, but not vitanun

12

Although thrombosis 1 arteries already affected by ather-
omas produced more extensrve occlusion than in Case 1, less
ultymate functional upset was produced Survival may well
have been due to pre-existing atheroma so that some col
lateral circulation had developed

Mesenteric vascular disease should be considered mn dif-
ferential diagnosis of the malabsorption syndrome
™ [This paper does show an mnteresting relationship between a pertod of
temporary 1schemia of the bowel and subseguent development of mal
absorption syndrome Most 1mportantly, 1t again demonstrates the feasinl
1ty of removing the obstructions from the superior mesenteric artery and
restoring carculation to the abdommal viscera—Ed |

Intestinal Angina: Report of Case with Preoperative Ds-
agnosts and Surgical Relief 15 presented by Willlam P Mih-
kelsen and John A Zaro, Jr® (Univ of Southern Calfor-
nia) The patient was completely relieved from symptoms
by surgery

Man 62, had ntermittent 1bdonunal pan for 3 years The pun
centered 1 the upper and right portions of the abdomen, deyeloped
only after meals He had also pam m the left hip, thigh and calf after
walking, which was relieved by rest He had lost 53 1b On physical
exammation 1ortic pulsations were palpable 1n the epigastrium but
termiated 25 cm above the umbilicus Ihac, femoral, popliteal and
pedal pulsations were absent bilaterally There was increase m b
dommal wall arterial collaterals X-ray studies of the gastromntes-
tinal tract revealed no abnormalities

Surgical exploration of the abdomen was negative, except for the
vascular abnormalities Aortic occlusion started just below the re
nl arteries and extended to the external iliac artertes bilaterally
The mfertor mesenteric rtery was occluded The superior mesen-
terrc artery and its intestinal branches were pulseless

After dissection of the first 4 cm of the superitor mesenteric ar
tery had been completed ind its origin with the aorta cleared, a
strong pulsatile blood flow deseloped through this prevsoushy col-
lapsed vessel However t the osttum of this vessel and extending
for 5 mm was 1 palpable segment of atherosclerosis Lndrrterec
tomy of the osttum was performed through the artertotomy After
closure of the arteriotomy, vigorous pulsations returned to this ar-
tery, as well as to its smaller mesentersc branches During the 2
months after operation the pattent gamned 36 kg m weight and

svmptoms of intestinal angina were ?V rehieved
The syndrome of mntestnal ar exist for wecks
months or years before complete " the mesenteric

artery ocg! ~onsistently 1 by postcibal

0 260 912914 Ap ﬁ
@) Rew A '
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cistress, which usually takes the form of cramping abdom-
wal pa, perhaps with radiation to the back Occasionally,
1t occurs as a sense of distention or bloating, with constant
abdommal ache The distress usually develops 15-30 min-
utes after eating and persists for 1-3 hours Seventy and
duration depend on the amount of food ingested Imitually,
pam may occur only after the largest or evening meal Pro-
gression of symptoms 1s steady Physical, laboratory and
\rray enaminations are umformly nonrevealing

Massive Bowel Infarction® Autopsy Study Assessing Po-
tentiahties of Reconstructive Vascular Surgery was carried
out by Donald J Glotzer and Robert S Shaw? (Boston)
Recent experience has suggested that in certam patients
massive bowel infarction from arterial msufficiency can be
satisfactority managed by direct approach to the occluded
artery, by embolectomy or thromboendarterectomy, thus
expanding therapeutic possibilities 1n patients in whom re
section would be impossible or crippling Patients have
been encountered, however, 1 whom this approach was not
rewardmg, eg, when no obstructions were found in the
mesenteric vessels despite bowel infarction or when 1s-
chemia persisted after early and complete embolectomy In
both situations, bowel 1schemia was apparently due to a
factor other than organic arterial obstruction

A review of autopsy materal from Massachusetts Gen-
eral Hospital for 1948-57 was done to determine what per
centage of patients with bowel mfarction could be consid-
ered anatomically salvageable by reconstructive vascular
surgery and to glean clues to the pathologic physiology of
mfarction without occlusion Patients with pure venous in-
farction, occlusion of the infertor mesenteric artery alone
and chromic or acute occluston of the superior mesenteric
artery without infarction were escluded

The 31 patients fitting these eritena fell into three groups
19 with fresh occlusions of the superior mesenteric artery or
tts branches, 3 with old occlusions and with no new occlu-
sions demonstrated, and 9 with no demonstrably occluded
major vessels to account for the mfarction No unequn ocal
differences in the clinical findings m these three groups were
found, though severity of heart disease appeared appreciably
greater in the group without orgame obstructions to flow Of

(4) New England J Med 200 162167 Jan 27 1959
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Correct preoperative diaguosis was made in 84% of the pa-
tients who had a roentgenologic study of the small intestine.
Of the 46 patients who had benign tumors, all survived
operation. The benign tumors included adenomas, lipomas,
myomas, fibromas and angiomas. Symptoms were preseat
in 28 patients (Fig. 125). Of the 86 patients with primary
small bowel malignant tumors, all but 1 were symptomatic.
These tumors, in order of frequency, included carcinoma

Fig 125 —M; e} dus of loner jepunum m man, 60
Diagnosts of duodenal ulcer was made by x 13y study soon after onset of massive
rectal bleeding No leston was noted n small intestine  After 19 transfusions, ex
ploration nas done and letomyoma was resected Condalescence was uneventful despite
total of 31 teansfusions (Courtasy of Darhng, R C, and Welch, C. £ New Eng-
land 7 Med 240 397 408, Feb 26, 1959 )

(32 patients), malignant lymphoma (29 patients), carci-
noids {15 patients) and leiomyosarcoma (9 patients).

In the 54 patients with malignant lesions who had resec-
tious for cure before 1953, 16 (30%) died postoperatively;
47% of these survivors were hving aund free from disease §
years later.

Though there were many exceptions, several diagnostic
features of mterest may be cited. Tumors found incidentally
at laparotomy are nearly always benign. Obstruction is usu-
ally chronic and remittent {when acute small bowel abstruc-
tion 18 due to intussusception n adults, a tumor of the in-
testine 1s involved in about half the patients and the lesion
usually is bensgn). Intestinal bleeding is common with all
;umors except carcinowds; bleedmng was encountered in only
2 (13%) of the‘IS patients with carcinoids. A palpable mass
nearly always indicates a mabgnant tumor (when the mass
1s tender a lymphoma should be suspected). Perforation is
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tion could be performed m about half the patients despite
metastasts, and (4) all Ined for long periods postopera-
tnehy  All the tumors were small The mass that 1s felt n
the patient with a small mtestinal carcinowd 1s the metas-
tatic lesson Multiple tumors, probably representing multi~
focal pomts of argi, were noted n about one third of the
patients In 1,a 3 ft segment of 1leum harbored no less than
100 separate, distinct growths Lymph nodes were the fa-
vared sites for secondary deposits, but the Iner was imolved
m 5 of 13 patients

In 45 years, 76 leiomyosarcomas have been observed, 41
of which were malignant Severe imtestimal bleeding was
present m 50 patients, with no particular difference between
mahgnant and bemgn cases A movable mass was palpated
m 40% X ray localization was possible m 23 of 38 patients
examined, but the nature of the lesion could not often be
predicted Preoperatne diagnosis was peptic uleer in 17 pa-
tients All bemgn tumors were successfully removed, of the
41 patients wath leiomyosarcoma m 5, partial or palhatne
resection was necessary and in 2, biopsy alone was possible
Surgical mortality was 10% In 13 of 26 patients, surinnal
exceeded 5 years, but 3 had recurrent tumors Gross evi-
dence of metastasts was observed 1n 9 of the 41 patients with
malignant tumors (i the Iner mn 4)

Ly mphosarcoma accounts for about 259 of primary small
mtestinal malignant tumors, and heads the hst of those af-
fecting cluldren All 33 patients with this lesion were under
age 20 or over age 40 All had gastromtestnal symptoms of
=i}y short duratton, 31 had abdommal pam, usually of col~
chy type A palpable mass was noted 1n 609 Diagnosis was
usually made at pathologic exammation durmg operation
Treatment was by resection followed by \-ray therapy m
27 who survived operation Two were lost to follow up and
8 of the remaimng 25 hived 2 years or more Recurrences usu-
allv appeared within 2 years, but 1 died of recurrent tumor
8 vears after resection Ten vear salvage was below 10%
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Is Appendicstis Decreasmg m Frequency?® According to
Kenneth B Castleton, Charles B Puestow and Dean Sauer,
there 15 strong evidence that in the past 15 years, meidence
of acute appendicitis has decreased Though 1t has been
hnown for some years that the mortality rate from append:
atis has been decreasing, 1t has been assumed that this 1s
due to use of anuibiotics, better diagnosis, expert anesthe
sia, use of blood and other flurds, etc It now appears that
part of thrs decreased mortality 1s due to decreasing ma
dence of the disease This decrease 1s not accounted for by a
more eritical dragnostic approach to the disease, as fostered
by hospstal tissue commuttees because not only has mcidence
of appendectomy decreased but the actual number of
proved cases of acute appendicitis has substantially de
creased as well The apparent decreased wmcidence of the
disease and decreased frequency of appendectomy are appar
ently not due to mcreased frequency of the operation n sub
urban and rural hospitals

1t 1s nteresting to note the great change m the ratio of
appendectomies to the total number of surgical patients 1
a hospital In 1941, appendectomy made up about 10% of all
surgical procedures, but it now constitutes only about 2%
Thss change 1s probably due only partially to the decreas
mg madence of appendectomy Most of it is more lihely
due to the greatly macreised frequency of other, newer ty pes
of surgery that have been mtroduced 1n this period

The cause of the apparent decreasing frequency of the dis
ense 15 not clear Better nutrition hetter dietary habits and
the widespread use of sulfonamides and antibiotics 1s pos
sihle presventiie measures are some of the factors that come
to mind, but there 1s vo scientific evidence that these are 7¢
sponsible The whole picture may be simply one at cyclic
decrease, as 1> noted m some other diseases that merease
and decrease i cyche manner without apparent cause

Acute Appendicitis  Analysts of Complications in 551 Pa
trents 15 presented by J L Ponka (Bav Ctty, Mich), H L

3 AM Arch Surg 78 294801 May 1959
164
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Shields and D M Ivans® (Henry Ford Hosp ) According
to the Vital Statistics of the Umted States 2,044 persons died
of appendicitis i 1954 and 2,093 1n 1955 Most of these per-
sons were 1 the younger age groups

The nuthors studied datn on 551 patients with acute ap
pendicitis who were treated by appendectomy during 1948
through 1952 There was 1 death due to pulmonary embo
lus Incidence of complications was 1646% peritonitis,
7 3%, abscess formation, 36% , wound infection, 25%,
hernin, 09% , postoperative 1leus 072% , phlebothrombosis
09%, pulmonary emboli, 0 36% , and subdiaphragmatic ab
scess, (018%) The complications, except phlebothrombosis
and pulmonary emboli, were directly due to extension of
the wmfection beyond the confines of the appendin In treat
ment of the complications, the antibiotics have proved most
valuable Nevertheless, antibiotics did not eliminate many
of these complications Drains, Levin tube, Miller Abbott
tube and blood transfusions were valuable adjuncts 1n con-
trolling the mnfection after it had extended beyond the appen
din and resulted n locahzed abscesses and caused secondary
leus

» [An mcreasing number of strains of bacteria are beconmng resistant to

antibiotic and chematherapeutic agents Proper surgical management re

mains the fundamental weapon against the complications of appendicitis
1

THE COLON AND RECTUM

Further Experiences with Treatment of Imperforate Anus
are reported by Donald Brayton and Willam J Norns?
This study was based on 93 patients (58 boys), who were
treated at the Los Angeles Children’s Hospital between
1948 and 1955 Distribution according to type was type 1,7
patients type I1, 11 type III, 74 and type IV, 1 Accessory
anomalies were present m 50 (53 8%) patients, mostly 1n
tipe IIT Prematunity was an additional hazard in 13 pa-
tients (14%)

Of the 7 patients with type T imperforate anus, 6 were
treated by dilatation, and 1 by division of an annular band
at the anorectal junction, with poor result due to stricture

(8) J Michigan M_Soc 58 415-416 March 1959
{9) Surg Gynec & Obst 107 719726 December 1938
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Of the 7, 2 died, 1 of associated anomaly and 1 of preumo-
ma 10 days after discharge

Laparotomy was performed 1 the 1 patient with type IV
anomaly , a clamp was thrust upward from below, breahing
the membrane separating the anal pouch from the rectum
This was followed by dilatations with good result

Of 9 boy s with type 11 smperforate anus, 3 had rectoper-
meal fistula All were treated by excision of the thin mem-
brane separating the anus from the exterior In 3 patients,
sutures were placed between the anal mucosa and skin Re-
sults were good m 8 and poor m 1 m whom anal stricture
developed The fistulas all closed spontanecusly with estab-
fishiment of the anal outlet One patient died of associated
anomaly and 1 of mtercurrent disease at age ! Diagnosis
of the relatively rare ty pe IT anomaly rests on the etreme
thinness of the membrane closing the anus If there 15 any
appreciable thickness, the condition 15 probably a low-lying
ty pe 111 anomaly and requires further evaluation

Among the 74 patrents w1th ty pe 111 smpesforate anus, 32
of 44 boys had a primary definttive operation permeal proc-
toplasty m 10, abdommopermeal replacement m 20, and
dilatation, rectoperineal fistula 1n 2 Six were treated orig-
mally by sigmoid colostomy Primary definitive operation
was performed n 24 of the 30 girls with type IIT anomaly,
5 were treated first by sigmord colostomy Results mdcated
that definitive surgery for type III imperforate anus after
matial colostomy 1s less hhely to be successful than defimtive
surgery primanly Of the 74 patients, 20 died In 2 of these
no operation was performed Death occurred after prunary
operation m 5, after secondary operation in 3, from associ-
ated anomahes 1n 4 and from operation for associated anom-
ahies m 6

Of the entire 93 patients, 24 (25 8%) died, 14% due to as-
sociated anomahes, 9 (97%) due to primary and secondary
surgical mortahty and 2 (2 1%) because no operation was
performed Incidence of actual or potential fistulas m type
11X mmperforate anus was higher than previous statistics
have mdicated and probably approaches 100% in both sexes
Less than one fourth of the rectonrmnary and hgh recto-
vagnal fistulas conld be diagnosed preoperatively

New Treatment for Prurtus Am Chfford C Wilsen?

(1) South M T 529697 January 1959
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levator shelf Bleeders are tied off as requuired Lateral shin wounds
are closed with mterrupted subcutaneous sutures of plam catgut

The next mjor hemorrhowl to be removed 15 on the anterior rec

tal wall and 15 treated in the same manner, except that 1 females the
. P ‘ NN '

ing, the dissection can be made m steps ahead of the closing suture
Reduction of the size of the rectocele 1n women can be demonstrated
by bartum filhing before and after operatson The right posterior It
eral hemorrhoud 1s also treated by lugh higation, dissection and closure

Patients with secondary hemorrhods are treated by ridial meicron
and removal of submucosal vems The mucosal wounds are closed
with mterrupted plun sutures

Hemorrhardectomy-—Need for Sound Apprasal Accord
mg to F John Lewis® (Chicago), current medical literature
carries few articles on hemorrhotdectomy, and these con
cern only technic There seem to be no attempts to study re
sults of the operation or to compare effectiveness ot opera
tive with nonoperative treatment In mdividual hospitals,
the operation may also escape the attention it deserves If
hospital comnuttees try to evaluate use of the operation,
they find that the pathologst, generally trusted m these
matters, 1s of no help Microscopic exammnation of a bt of
mucosa and some dilated vems can have httle pertinence
to the 1ssue, for such a specimen could be removed from al-
most any mddle aged pattent willing to have the operation

The crucial question 1s whether the operation 1s bemg
done for good reasons Indications for the operation should
not be broadened to mnclude all patients with symptomatic
hemorrhoids who come under the care of an occasional sur-
geoni Any surgeon not manfesting a primary mterest m
proctology who does a large number of hemorrhowlectomies
15 a fair target for criticism Many of hus patients with hem-
orrhoids could doubtless be treated successfuily by conser
atine methods alone They may need nothing more than
some good advice about personal hygiene and perhaps a few
days of bed rest Careful soap and water cleansing of the
anus after each bowel mosement 1s effective i clearng the
chromc infection that 1s generally recogmzed as the usual
cause of pamful hemorrhoids If the hemorrhoids are large
they shrink rapidly when the favorable hemodynamcs pro
vided by bed rest are added to a regimen of cleanhmess Is

(3) Surgery 44 431 432 \ugust 1938
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it possible that the pamnstahing care grien to these patients
after a hemorrhowdectom)y to obtain rapid comvalescence
would cure most of them without an operative procedure®
Compartson of tlus course of therapy with the operatine
treatment would doubtless be enhghtening

Rebuttal to “Hemorrhoidectomy—Need for Sound Ap-
praisal,” 1s made by Robert Turell* (New York) with ref-
erence to a recent editorial on the subject Most cases of
symptomatic, small or moderate-sized mternal hemorrhowds
nesther warrant nor require hemorrhoidectomy with the at-
tendant remote, but potential, risk mncident to an anesthetic
and surgical procedure and the loss of work hours Most, af
not all, of these patients can be satisfactonily treated by the
ambulatory njectional method However, patients who
have Jarge snternal or internoeternal (mived) hemorrhords
with pam, protrusion or bleeding, do require surgery and
are but temporanly helped when treated by consenatne
methods alone

It 1s doubtful that chromc mfection causes hemorrhowds
or “pamful hemorrhoids ” Hemorrhoiwdal fissue removed at
operation and that obtammed from rectums extirpated for can-
cer, as well as that removed at autopsy from subjects with
nonmtestmal disease, invariably shows the same histologic
picture—dilated veins with variable degrees of mflamma-
tory reaction but no evidence of mfection

Conventional periodic digital explorations or esamma~
tions, or the special topical apphcation of medications, such
as vttamins and chlorophyll, to anorectal wounds after the
open techme of hemorrhoidectomy, do not appear to wfla-
ence or expedite the healing process of the wounds In con-
trals whose postoperatne wounds were left practically un-
disturbed healing was just as effectnve The maneusers de-
seribed are performed regularly because of custom, habit
and tradition, or their use 1s dictated by the dire need re
sulung from a poorly concened new techmic or a poorly
executed snitsal orthodon hemorrhodectomy )

Trequent digstal or mstrumental anal dilations and drugs
are no substitutes for basic concepts and sound surgical
prinaiples The author advocates that surgical treatment of
lewions of the sensitine anorectum as any other tyvpe ot
operation, should be based on Halsted's principles

13)  Surgery 44 959 961 “avember 1938
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mdline wound, over the mternal and subcutaneous external spincters
and finally to the upper pole of the wound superior to the dentate
margm Periwnal mobilization includes subcutaneous fat, but anally
and mntra anally the ncision 1s made through areolar tissue with
severance of corrugator cutis fibers from the conyomnt longitudinal
muscular septum and some fibers from both sphincters Posterolateral
suture of the plastic flap and mobilized mucosa 1s then carried out
Right and left posterolateral suture of the shin and mucous membrane
1s begun 1t each outer 1ngle of the shin and mucosal juncture ()
with 00 silk After careful Lembert suture of the mucosa a relatively
Jarge bite of annl skan is tahen Three sutures may suffice on either
side provided the posterior gaping wound 1s fairly well closed ex-
cept for 7 nudhine strip of open wound Each successive suture 1s
placed close to the last suture, but relatively much farther apart and
outward on the shin Interrupted interveming through and through
sutures of the shin and mucosh may be tahen 1f bulging or lipping
15 present with nexact appro<umation of tissue One or two exter-
1l sutures of shin to the wound nre taken near the midiine post-
anally (F) These are tied tightly to permut their delayed slough
within 4 8 days Suture of free mucosa with 00 nontraumatic catgut
by interrupted Lembert sutures 15 then taken at or shghtly above the
dentate margm level The final stage 1s hemorrhoidectomy, prefer-
ably by clamp and hgature

Treatment of Complete Prolapse of Rectum by Rectosig-
moidectomy (Auffret-Mikulicz-Miles Procedure) was car-
nied out by Willam B Gabriel® (London) in 145 patients
(127 females) Seven required more than one rectosigmord-
ectomy 6 had one repetition after 8 20 years and 1 required
operation three subsequent times Two thirds (89 of 127) of
the women were over age 60 and 18 were 80 or over Of the
89 elderly women, 32 (36%) were unmarried, suggesting
that childbearing 1s not necessirily a major cause of rectal
prolapse

The surgical techmic varies according to the length of the
bowel to be removed Cohn’s method of approximating the
margms of the puborectalis muscles from below 1s a useful
addition and was used 1 70 women without complications
Fine brarded stainless steel wire sutures were used

Good results were obtamed m 83 of 131 patients operated
on before December, 1956 Besides, patients who ultimately
had relapse and were treated by Thierscl’s operation or by
repeat rectosigmoidectomy have done well, so that total
good results were obtained 1n 109 (832%) Of 19 patients
with prolapse treated by Thiersch’s operation, all are well
and are re examined regularly In 10, the oniginal wire 1s 1n

(6) Ds Colon & Rectum 1 741250 July Aug 1958
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the patient should be hospitalized. Adequate proctosigmoid-
oscopic and pelvic examination is essential, using anesthesia
if pain prevents adequate examination, Barium enema
study is made as soon as rectal discomfort has subsided suf-
ficiently. The bowel management program consists of a
bland, low-residue diet, sedation, antispasmodics, intestinal
antibiotics, hydrocortisone enemas, bed rest and general
supportive measures.

If no significant improvement occurs after 2 or 3 weeks
of hospital treatment, proximal colostomy should be estab-
lished. This should also be considered if significant bleeding
occurs and persists or if symptoms recur after conservative
treatment in the hospital.

Symptoms of obstruction of the small intestine may result
from adhesions or stricture of the ileum secondary to radi-
ation treatment of a pelvic malignant tumor. Sudden perfo-
ration of the ileum, sigmoid or rectum may occur months or
years after treatment. Abrupt onset of peritonitis in any pa-
tient who has received radiation therapy to the pelvis should
be promptly investigated by laparotomy.

Rectourinary Fistula: Principles of Management a‘nd
Technic of Surgical Closure. Willard E. Goodwin, Roderick
D. Turner and Chester C. Winter® report observations on
22 patients and present a technic somewhat similar to that
described by Weyrauch and by Wilhelm and derived from
the original method described by Young which was used
without failure in 9 patients who had closure of postpros-
tatectomy rectourinary fistula It is simpler and more direct
than previously described technics.

Principles of the method are (1) wide perineal exposure,
(2) transection of the fistula, (3) development of multiple
layers on both the urinary and rectal side of the fistula, (4)
two-layer closure of urinary fistula with suture lines at right
angles to each other, (5) two-layer closure of rectal fistula
with suture lines at right angles (Figs. 127 and 128), (6)
mobilization of rectum downward and bladder upward to
separate the suture lines, (7) interposition of levator ant
muscles between urinary tract and rectum and (8) adequate
postoperative urinary drainage via suprapubic and ure?thral
catheters. Adequate preoperative antibiotic treatment is ex-
tremely important. Although colostomy was used in some

@) 7. Urol. 80 246-254, October, 1958
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atonic colon which may well mumic Hirschsprung s disease
m size and quantity of retamed stool Proper studies shon
that the dilatation mnvolves the rectum and reaches the anal
canal Diagnosis can usually be made on history alone

Parents and child are told jointly that trextment 1s a mat
ter of habit training, that it can be corrected by proper tram
g, that there 15 no organic abnormalty of the bowel and
that operation cannot be considered They are admomshed
that strict adherence to the precise regumen presertbed wall
be msisted on Usually, successful treatment can be carried
on an ontpatient basis

As many large tap water enemas are given imtally as are
required to empty the colon completely Parent and child
are mnstructed that for the first 2 weeks daily at a defimtely
appomted time, a 1 gt enema of warm tap water 15 to be
g1ven whether the ctuld has had a spontaneous bowel move
ment 1 the mtermm or not Tor the next 2 weeks, the child
goes to the toilet at precisely the same time that the enemas
have been gnen If there 1s o lnrge and copious stool after
10 minutes, no more need be done If there 15 no stool or
onhv 1 small one an enema 1s given Usually withm 24
weeks the child s evacuating daily withont an enema Once
regulanty 1s apparently firmly established mother and
child are mstructed to forget all about the problems of defe
cation No drugs of any kind are used

A similar regimen 1s used n mentally defectine cinldren
ana ultimateh may estabhsh the kmd of antomatie bowel
trammg which can be obtuned even with abdominal colos
tomies In children with megacolon and obstinate constipa
tion associated with organic anal obstruction an enema reg
mmen 1s combined with dilatation of strictures or anophsty
The bastc defect however may require mndefimite continu
ance of treatment

In newborns and mfants 1 whom diagnosis of cretinism
15 not reacily apparent abdominal distentton and obstipa
tion may be presenting symptoms The chinical picture may
resemble that of Hirschsprung s disease Constipation and
abdomnal swelling respond dramatically to thyroid extract
1n these patients and < rys show reversion of changes m
the colon and rectum

Rectal Biopsy m Diagnosis of Hirschsprung's Disease
Experience with 100 Biopsies According to Orvar Suen
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son, John H. Fisher and Gherardo J. Gherardi® (Tufts
Univ.), rectal biopsy provides the sole means for establish-
mg diagnosis of Hirschsprung’s disease in most infants and
in some chuldren with atypical histories and nonspecific
roentgen findings. In 100 consecutive biopsies in patients
considered possibly to have Hirschsprung's disease, positive
dagnosts was made m 38 All 38 were operated on, and in
all the operative specimen showed the typical lesion of
Hirschsprung’s disease

Tecunic —Patients are prepared with rectal srrigations only. Gen-
eral anesthesia 1s adnunistered The patient is turned on the side and

A

o Fig 129 —d, position of pamient for rectal biopsy B, lateral rectal mall meised
PR PRSIy —=- = 7 care taken to include ctreular and loomtudinal

fibe = f musele wall 15 removed for histologic study
£ sutures F mucosa approxunated with chromsc
cat Q, et af Surgery 45 690 695, April, 1959)

the lups are flexed (Fig 129, 4). The pertneum and rectum are pre-
pared with pHisoHew® and agueous Zephuran®, A gauze sponge 1s
laced 1n the upper rectum to prevent feces from contaminating the
operatsve field A Siums retractor helps to expose the rectal wall, The
iopsy site 15 chiosen on the lateral wall, 2 or 3 cm above the mucocu-
taneous margmn Traction sutures of fine stk are placed on each side
of the biopsy site to aid m mamtamng the rectal wall i the field
{B) The mucosa 1s mesed for 2 cm and by blunt dissection sepa-
rated from the muscular layer A triangular piece of muscular wall,
5X10 mm, 1s removed, care 1s taken that the circular and longitu-
dinat layers are included sn the biopsy matenal (C-D).

The defect 1n the rectal wall 1s closed with mterrupted sutures (£).
A layer of 4-0 s1lk. 15 used to close the muscular coats and 4-0 chromic
catgut 1s used for the mucosa (F) Hemostasis is complete with this
technic No postoperatsve precautions as to diet or bowel manage-
went are observed Antibiotics are not given, and the patient is dhs-

€2) Surgery 45 690 695 Aprl 1959
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charged the day aiter the biopsy One advantage of taking the biopsy
several centimeters above the mucocutaneous Ime 1s that 1t 1s 1n the
segment of bowel to be removed 1f the operation for Hirschsprung s
disease 1s performed

The bropsy carried no mortality Morbidity was neghg
ble, 1 patient early in the series was returned to the operat
ing room for additional hemostatic sutures No perirectal
infections, fistulas in ano or disturbances of anal continence
occurred Resection for Hirschsprung’s disease was occa
sionally performed the same day as the biopsy or several
days later, depending on the patient’s condition

» [This method of dragnosis 1s a distinct aid n patients without classic
climcal and roentgenologic features Unfortunately, its value 1s 1n direct
proportion to the experience of the pathologist in mterpreting the state
of the innervation of the bowel wall —Ed ]

Volvulus of Cecum: With Review of Recent Literature
and Report of Case Occurring as Postoperative Complica-
tion H Sheffield Jeck® (Kennedy Hosp, Memphus, Tenn )
collected from the Irterature reports of 62 cases proved at
operation, m this series, 5 patients died of advanced gan-
grene of the cecum and 3 of unrelated causes Jeck reports an
additronal case

Man, 58, on the 3d day after a relatively simple repair of a recur
rent inguinal hernia on the left side had marked distention of the
lower abdomen, with discomfort For many years, he had had resist
ant constipation that required frequent laxatives for relief and had
also noted occasional bloating, sometimes relieved by bouts of diar-
rhea and passage of considerable gas I'lat x ray films of the abdomen

: =~ the right lower quad
. 1 the rest of the colon
nset of symptoms, €x
ploratory laparotomy was done and diagnosts of volvulus of the cecum
was estabhished

The meiting cause of volvulus may be anything which
disturbs an already mobile cecum—one which has a long
mesentery and 1s therefore not well secured in the nght
lower abdominal quadrant Pregnancy, labor, viclent peris-
talsis, mntra abdominal tumors, cysts, fecaliths, foreign bod-
1es, congemtal bands and strictures, mflammatory condi-
tions of the colon and habitual constipation have also been
implicated A large, dilated loop of bowel, 1dentified pre- or
postoperatively as the cecum, has been found m all the
abdominal quadrants

In patients without gangrene, derotation with cecostomy

(3) Am J Surg 96 411414 September 1958
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and/or cecopeny will suffice to relieve obstruction and dis-
tentson and fix the cecum m the right lower quadrant, thus
preventing further twisting In those with doubtful or
frank gangrene, resection of the right colon with primary
leum transserse colon anastomoss, a Mikulicz type of re-
section or esen exterorization of the mvolved bowel 1s the
procedure demanded

Antibioties for Colon Surgery. Isidore Colin, Jr* (Lou-
istana State Umiv ) reports on espernmental work that
showed the protective value of antibiotics 1 promotmg the
healing of a colon anastomosis placed under severe stram,
which led to study of the relatnie value of various agents
for preoperatis e mtestinal antisepsis Esaluation by stand-
ardized methods of 28 agents for mtestmal antisepsis per-
mitted their classification into recommended and less satis-
factory groups Al drugs recommended for general use for
mtestinal antisepsis are combmations of neomycin with
another poorly absorbed agent

Chnical trial of a triphasic antibrotic-administration pro-
gram was undertahen m 200 patients who had colon surgery
The three phases mncluded preoperatne antibiotic prep-
aration ntracolonic mstillation of antibiotic powder at
fime of operation, and postoperatnve intralummal antibsotic
admunsstration

No side effects occurred m 127 of the 163 patients who re-
cened Achromycin? neomycmn preoperatively , 47 reactions
occurred mn the 36 pattents who had side effects Only 3 pa-
tients had to discontinue treatment because of these reac-
tons  Enterocolitis was not observed Antibiotic ponder
was mstilled mto the colon m 88 who had elective surgery
and m 3 who had emergency procedures Because there 1s
little need for local therapy when no anastomotic or colot-
omy suture hne 1s returned to the perrtoneal eavity, this
form of therapy was not used often after colostomy was
established

Use of a plastic tube for postoperative drug mstillation
was the major clinical mnovation resulting from the evperi-
mental work, and was used mn 67 patients In 62 patients
there w ere no complications related to use of the tube In 2,
the tube came out of the bowel, m 2, the tube was bloched
{Iast dav of therapv) and 1 1 there was bleeding through

() Gastroenterlogy 35 533 591 Decenber 1958
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the tube though the tube probably was not the cause of the
bleeding After therapy was completed, the tube was sunply
removed No fistulas or other complications resulted In a
number of patients, the tube was thought to provide a route
of antibiotic admimstration that meant the difference be
tween the patient’s survival and death

No complications occurred m 22 of 45 patients who re
cenved all three forms of therapy Nausea, diarrhea, vomit
mg, distention and/or ileus were the only complications m
12 Fungous infections 1 2 infants led to use of an antifun
gous agent as part of routime colon preparation for all m-
fants There were no fistulas, anastomotic difficulties or pent
tomtts n this series Tour wound infections occurred one
associated with evisceration The only patient who died was
a man, aged 85, who had resection of the ascending colon
and sigmo1d for adenocarcinoma of the cecum, which had
vaded the sigmoid Of the patients who did not recene aft
three forms of antibiotic therapy, 11 died The deaths were
associated with eolon procedures Two others died who had
upper gastromtestinal carcimomas and had recened pre
operative antibiotics

Experimental Development of Pseudomembranous En-
terocolitis was studied by Toh-Leong Tan, Christopher T
Drake Myron T Jacobson and John Van Prohaska® (Unn
of Chicago) Staphylococcus (var aureus), 1solated in pure
culture from known cases of pseudomembranous enteroco
Iitss or from cases of food possoning, reproduced the disease
m chinchillas, with demonstrable gross and mcroscopic
changes compatible with enterocolitis

The sigmificant gross findings at autopsy were marhed
distention of the stomach duodenum and entire small bowel
The cecum was distended to about 4 times normal size The
colon showed no remarkable gross changes except m the re
gion of the ascending segment where 1t was distended and
contamed cdiarrheal stools Segments of small ntestine
showed marked hemorrhagic areas The wall of the stomnach
and the small bowel appeared remarkably thin

The principal mucroscopic changes observed were edem?
of the gastromtestinal tract, lenhocytic mfiltration of the
mucost submucosa and muscularis superfictal ulceration~
passne congestion and completely sloughed mucos1

(3 Surg Gynec & Obst 108 415420 April 1959
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many segments In particular, the stomach showed leuko-
cytic mfiltration, thmnmg of the mucosa and loss of normal
villous structures The duodenum showed marked loss of
mucosa, with ulcerations, heavy leukocytic infiltrations and
fibrinomucous exudate or psendomembrane in the lumen
(Fig 130) In the small bowel the pracess was exaggerated
to the extent of complete loss of the mucosa The colon
showed minmal microscopic changes, but even here altera-
tions compatible with inflammatory colitis were observable
The high-power microscopic view of the duodenum empha-
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s1ized the total derangement of the bowel wall It demon
strated the marked leuhocy tic infiltration of the musculins
and the loss of normal mucosa
Cultures of the mntestinal content were tahen at autopsy

In all but the first of these amimals, pure cultures of staphy-
lococcus which generated enterotovin were reisolated The
etiologic agent of psendomembranous enterocolitis 1s enter-
otoun producing staphslococcus

™ [There 15 now adequate evidence to demonstrate that Staphylococcus
aureus may produce a pseudomembranous enterocohtis It would appear,
however, that there are other causes which have not vet been delineated
as suggested by the following abstract Enthusmiasm for mcrinunation of
the stz]\ph) lococcus should not stifle mvestigation of other etiologic factors

Pseudomembranous  Enterocolitts:  Are  Anubiotics
Wholly Responsible? Robert M Hardaway ITT and Donald
G \cKay® demonstrated previously that 1t 1s possible to

(6) AN\ Arch Surg "8 $36-437 March 1959
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reproduce consistently the pathologic changes and many of
the clinical manifestations of pseudomembranous enteroco-
Iitis in dogs (Fig. 131) in the absence of antibiotics or bacte-
rial infection. This was donte by intra-aartic injection of in-
compatible blood.

The syndrome of pseudomembranous enterocolitis is the
result of two separate phenomena, which may or may not
overlap It may be classified as follows. (1) A “circulatory

Fig 131 (left) —P b 1s fully eve d m‘thxls region ('lf dog JCJ“““";

~allc “Ta0s 0

and 15 composed of strands of fibrin, mucu o

wvilh are necrotic and hemotrhagic From
Water Reed Arrmy Hospital, hematoxylin =
Fiz 132 (right) —lleum, showing nec
:lmb(gli and on% large fibnn thrombus in
uced from %100
(Courtesy af Hardaway R M TIT and McKay, D G AMA Arch Surg
78 446 457 March, 1959 )

imor
e

coliapse” type, caused by mtravascular coagulation m'thi
capillaries of the submucosa of the bowel, is charactenzcd
by sudden ouset of severe refractory shock, usually postop-
erative Antibiotics may or may not have been given Dla\:—
rhea may or may not be present Mortality is tugh—100% _’f
the disease 15 not recogmzed and treated vigoronsly. Heroic
treatment for shock, with plasma, protemn and flmid therapys
1s mdicated (2) A “cdiarrhea” ty pe 15 caused by a disturbance
n the bactersal flora of the bowel, with predommant
growth of staphylococer and development of staphylococcic
ententis and diarrhea The disturbance is often associated
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with antibiotic therapy It may or may not have been pre
ceded by surgery Staphylococct are always cultured from
the stool Shock does not occur suddenly and dramatically
but develops over hours or days as a result of flurd loss mto
the gastromtestinal tract Mortality 1n adequately treated
patients 1s low or moderate Treatment consists of cessation
of antibtotic therapy, admmstraton of a specific antistaph-
ylococeic antibiotic and fld replacement (3) A combined
type 1s mitiated by a simple staphylococeic enteritis but de-
velops 1nto the severe type when there 1s an episode of mtra-
vascular clotting precipitated by trauma, mjection of a
thromboplastic agent, absorption of tissue juices or carci-
noma embolism (Fig 132), with intravascular clotting in the
mucosal capillaries, or there may be staphylococcie invasion
of bowel mucosa previouslv damaged by wtracamllary
thrombi This combination of bacterial enteritis and cap-
illary thrombr may actually be the commonest etiology

Fecal Enema as Adjunct in Treatment of Pseudomem-
branous Enterocolitss 1s described by B Eiseman, W Silen,
G S Bascom and A J Kawvar” (Denver) An attempt was
made to re establish the normal mntestinal bacterial flora by
this method because mortahty from pseudomembranous en-
terocolitss 1s distressingly high despite use of modern sup
portn e measures and antibiotics effectiv e against Micrococ-
cus pyogenes Staphylococcic overgrowth occurs when other
organisms disappear, hence remtroduction of bactena,
vituses and bacteriophage normally found in the colon
might re establish the balance of nature, with subsidence of
staphylocaccic predommance and the distressing symptoms
caused thereby

Three of the 4 patients with pseudomembranous entero-
cohitis almost died before fecal enemas were used In all, he-~
moly tic coagulase positive Staphylococcus aureus was found
n farge numbers 1n the stool, both by smear and culture, be-
fore fecal retention enemas and disappeared after this ther-
1Py Staphylococct often seem to play a key role in the
pithogenesis of pseudomembranous enterocolitis, and their
disappearance from the stool 15 accompanied by clinical ym-
provement Chemotherapeutic measures reman relatively
meffective 1n this as well as other staphy lococaic mfections

) Surgery 44 853 859 \ovember 1958
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In view of this, 1t 15 hughly desirable to try other measures

Unfortunately, there 1s no method for producing pseudo
membranous enterocolitis 1n experimental animals 1 an at
tempt to develop therapeutic measures under controlled
conditions If further clinical experience should substantiate
the beneficial effect of fecal enemas 1 treatment of pseudo
membranous enterocolitis, more precise bacterial, viral or
bacteriophage substitution therapy might be used Since the
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133 —Complex ant bishie regimen and response of patient after fecal enenas
(Co e of Frveman W ot el "Soraery 19 8547000° fuomiey 195 )
disease occasionally 1mvolves parts of the intestinal tract
provmmal to the colon, oral admimstraton of pure cultures of
these orgamsms 1n enteric coated capsules might be both
more esthetic and more effective
AMan 65, showed signs of peratonitis § drys after subtotal gastrec
tomy with a tube duodenostomn for duodenal ulcer Exploritory Inp
arotom revealed no lethage around the duodenostomy tube Loose
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mucord greenish howel movenients began 24 hours Iater, and on the
4th day, 1s diarrhen creased he suddenly went mnto profound shock
Smears nd cultures of stool showed M pyogenes Hjydrocortisone
and erythromycin produced Iittle improvement Diarrhea stopped
within 48 hours after tdmustration of 3 fecal retention enemns
(Fig 133), and normal bacterinl flora appeared in the stools

» [This 15 an ngentous method for coping with a difficult climcal prob
lem The previous articles indicate that this disease may now be produced
m_experimental ammals, so this method may be more fully mnvestigated

Ulcerative Cohitis E S R Hughes® (Melbourne) reviews
datn on 128 unselected patients aged 9 74 Most were aged
2050, 70 were females There were 61 mild, 55 severe
chromic and 12 severe acute or fulminating cases The mild
group included cases of proctitis Pathologic changes were
mostly 1n the mucosal layers, and chnical mamfestations
were mild Reassurance that cancer was not the cause of
symptoms was sufficient treatment for many of these
patients

Gross changes 1 the bowel and symptoms characterized
by remussions and exacerbations were found n the chronic
group Maximum mncidence was 1n the 3d to 5th decades D1
arrhea had been present for jears, fluctuating 1n severity
Severe pain 1n the right ihac fossa was common and appar-
ently was related to 1leitis These patients were in moder-
ately good general condition, though chrome fatigue,
weight loss and anemia were often present Sigmoidoscops
demonstrated edematous, red, thickened, friable mucous
membrane and 1n the lumen a small quantity of turbid, al
most purulent mucus X-ravs showed a contracted large
bowel with absence of haustration Localized narrowing of
the lumen of the colon was sometimes present, and the ter
minal illeum 1 some cases was dilated The right half of the
colon often appeared normal Nonsurgical treatment pro
duced no more than temporary relief One stage 1leostomn
and practocolectomy was performed 1 27 patients, with 2
deaths In 5, an ileostomy and subtotal colectomy were per-
formed at the first operation, and the rectum was left for a
second stage, 2 patients, aged 22 and 24, have deferred the
second operation Prelimmary ileostomy was followed by
staged resection of the colon and rectum 1 2, by co]ectom_;
and sleorectal anastomosis 1n 2 and by proctocolectomy 1n 2
In a boy, 13, an 1leostoms performed elsewhere was closed

() M T \ustralm 2 181185 Aug 9 1958
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without colectomy He has been well for 3 years, although he
has up to 4 bowel movements daily and x-rays show a con
tracted large bowel One patient, 42, with a 14-year history
of colitis comphcated by carcinoma of the hepatic flexure
had one-stage colectomy and ileorectal anastomosts

Acute fulminating ulcerative colitis 1s dangerous With
out operation, mortality 1s alarmingly high, and the condi
tion should be treated as an acute surgical emergency Ileos
tomy alone may prove successful, but excellent results have
followed 1leostomy and primary colectomy

Cancer 1n Patients with Chronic Ulcerative Colitis Rob
ert C Hickey and Robert T Tidrich® studred the mcidence
of cancer in 326 patients with chronic ulcerative colitis ob
served at least once from 1935 to 1955 at the State Univer
sity of Iowa Hospitals The criteria to establish diagnosss of
neoplasm were not limited to histologic proof Without cor
rection for age, duration of disease or such, 6% of the pa
tients showed known carcinoma of the colon and rectum

In most patients, ulcerative colitis set 1 during the 2d or
3d decade Cancer also appeared more often mn the young
than 1 the old A view of the entire childhood and teenage
group of 108 patients shows that carcinoma developed 1n 14
(13%) Among 49 patients with known exposure exceeding
10 years, cancer mcreased to 29% If patients with mimmal
exposure are excluded from consideration—those known to
have had proctocolectomy within 5 years of onset of the dis
ease, those dead within 5 years or those with exposure of 5
years or under—a cancer rate of about 16% 1s obtamed Fne
years 1s, perhaps, allowable as an acceptable rish mterval,
6 years was the shortest exposure period in the younger
patients

Among 19 patients with adenocarcmoma of the colon or
rectum, cancer was an mncidental autopsy findmg m 1 Four
patients were lriving 14, 4, 2 and 2 years after operation All
others died, most 1n less than a year, none lived 2 years

With better use of chemotherapeutic agents and antibi-
otics, improved nutritional measures and an understanding
of electrolyte problems, more patients are attammng an ex-
tended existence with symptomatic ulcerative colitis but
concomitantly are subject to mcreased habihity to colon and
rectal carcinoma This appears to be particularly true n
“T(5) Cancer 11 3539 Jan Feb 1958
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younger patients, but it must be stressed that ulcerative co-
Iitis is a disease of youth. It appears that, in the person with
unrelenting ulcerative colitis with concomitant physical and
economic handicaps, threat of cancer should be added as in-
dication for proctocolectomy. In segmental involvement,
partial colectomy may suffice if the patient is carefully ob-
served. Other than as a temporizing expedient, ileostomy
probably should not be considered as satisfactory, for car-
cinoma can develop in the defunctionalized colon.

Ulcerative Colitis: Treatment and Prognosis Studied on
Basis of 161 Cases. According to John Lindenberg! (Copen-
hagen), treatment of ulcerative colitis should be primarily
medical. No specific effective therapy can be recommended at
present. Of the 161 study patients, 67 had pure medical treat-
ment; 13 (19%) returned to full-time work after prolonged
medical treatment. In this group, the mortality rate was
30% within an average follow-up of 1214 years.

Ulcerative colitis with acute onset often runs a more se-
vere course than the more slowly progressive form and
therefore requires closer observation. Exacerbation of the
condition indicates need for more active therapy. General
clinical symptoms are the best guide for determining ther-
apy and prognosis. In assessing prognosis, the results of
ordinary laboratory studies, proctoscopy and barium enema
X-ray examination are of value.

Surgical treatment is indicated in: (1) regional ulcerative
colitis; (2) ulcerative colitis with particularly severe gen-
eral symptoms: diarrhea, persistent intestinal hemorrhage,
weight loss, pain, highly febrile or septic temperature and
pulse rate exceeding 120/minute; and (3) in ulcerative coli-
tis running a more complicated course: polyposis, colonic
stricture, massive colonic hemorrhage, impending perfora-
tion, acute perforation, abscesses and fistulas to the colon and
rectum; also in certamn cutaneous and ocular complications
of theumatoid nature, arthritis and in incipient liver damage.
There is relative indication for surgical treatment in pa-
tients whose work provokes symptoms rendering them un-
able to work.

After ileostomy and subsequent operations, 11 (58%) of
the 19 Danish patients and 40 (67%) of the 55 American pa-
tients (treated in the United States) returned to full-time

(1} Acta chir, scandinav, supp 236, 1958.
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work within a short period Operative mortality was 21%
among the Danish and 27% among the American group

Surgical treatment may be divided into three categories
1leostomy which 1s the main treatment in patients with se
vere disease colon resection 1n patients with regional co
Iitis and secondiry operations such as subtotal colectomy
and removal of the rectum The time for operation 1s deter
nuned by the progress of the pathologic processes i the co
lon and symptoms of particularly severe character

> [There 1s general agreement with the approach to therapy described
by Lindenberg The problem of ntractabiity however 1s not well de
fined In view of the high ncidence of carcmoma i patients with long
standing disease and the poor prognosis with treatment of this type of
colontc neoplasm surgery 1s indicated 1 most patients who have recurrent
disease within 10 or more years —Ed |

Surgical Management of Complicated Daverticulttis
Bentley P Colcock” presents results m 131 patients (74
males) operated on at the Lahey Clinic during 1947 58 Ages
were 30 77 25% were under 50 Symptoms of diverticuliis
had been present 1 year or longer 1n 74 (56 5%) In 38 of 40
patients (30 5%) who had undergone one or more unsuc
cessful attempts at defimtive surgical treatment failure was
attributed to use of unsatisfactorv operative procedures One
patient had 8 operations before cure was obtained

In no case was severe bleeding the primary mdscation for
surgical intervention Nearly all patients subjected to opera
tion had severe diverticulitis and some degree of complt
cation This was true for many of 69 patients in whom a one
stage resection with primary 1nastomosis w1s carried out
Partial obstruction was often present and small abscesses
were found betw een colon and bladder or between colon and
lateral abdominal wall 1n many Some patients with small
colovesical fistulas had one stage resection and primary 1nas
tomosis No deaths occurred 1n this group Although 1 few
postoperative complications developed 1 patients with onc
stage resections no patient spent more than 24 days n the
hospital The average hospital stay was 15 days This figure
15 1 striking contrast to the average hospital stay of 60 days
for patients who required a three stage resectzon and 1s one
small measure of the difference in morbidity for the twe
groups

Only 2 deaths occurred (none among those with one stage

(2) New England J Med 259 570 573 Sept 18 1958
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rescctions), with a mortality of 1 5% Both patients who died
were over age 60 and had had symptoms of diverticulitis for
many months Perforation of the colon occurred 1n both Be
cause carcinoma was suspected, resection was performed
shortly after colostomy had been established 1n a badly in-
fected field, and 1n both cases, pentomtis and resmdual ab-
scesses developed One patient died suddenly on the 26th
postoperative day of acute myocardial infarction, the other
died 6 months after operation of malnutrition and sepsis
These 2 patients probably would have survived if they had
been operated on earlier 1n the disease

In 6 cases an adenomatous poly p was found 1n the resected
spectmen and 1n 1 the polyp was malignant Both acute di-
vertreulitis and an ulcerating carcinoma of the sigmoid were
present in 2 patients Wound nfection developed in 4 pa
tients and 1 2 the wound separated Incisional dramnage of
a pelvic abscess was necessary 1n 1, and a temporary colocu-
taneous fistula developed 1n another One patient had a non
fatal cerebrovascular accident

Further reduction 1 morbidity associated with this dis
ease must come from earlier operation Patients with rela~
trvely uncomplicated diverticulitis may be subjected to de-
finitive surgery, with a single operative procedure, a short
period 1 the hospital and a low mortality Resection of dis
cased bowel stops the recurrent attacks, perforation, ob
struction and fistula formation are avoided, and the danger
of allowing unsuspected carcinoma to go untreated 1s
ehmated

Management of Massive Hemorrhage from Diverticular
Disease of Colon 1s reported by Charles M Tarley, Jr *
based on the study of 23 patients who were treated at the
Medical College of Virgimia Hospitals withm 5% years Con
servative management was adequate 1in most, but 7 had to be
operated on to control blood loss Similar surgery was done
to control hemorrhage from colomic dnverticular disease 1n
24 patients reported by others Most of these procedures
were performed as emergencies and most of the patients
were over age 60 The combined mortality rate among the
total 31 patients (7 of the author’s) was 29%

It 1s generally agreed that surgery for bleeding from di-
verticular disease should be undertalen after conservatne

€3) Surg Gynec X Obst 108 49 60 January 1959
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work within a short period Operative mortality was 21%
among the Damish and 27% among the American group

Surgical treatment may be divided into three categories
ileostomy, which 1s the main treatment 1in patients with se
vere disease, colon resection, 1 patients with regional co
Iitis, and secondary operations such as subtotal colectorm
and removal of the rectum The time for operation 1s deter
mined by the progress of the pathologic processes mn the co
Ion and symptoms of particularly severe character

> [There 1s general agreement with the approach to therapy described
by Lindenberg The problem of ‘intractability’ however, 1s not well de
fined In view of the high incidence of carcmoma in patients with long
standing disease and the poor prognosts with treatment of this type of
colontc neoplasm surgery 1s indicated 11 most patients who have recurrent
disease within 10 ot more years —Ed ]

Surgical Management of Complicated Diverticulitis
Bentley P Colcock® presents results in 131 patients 74
males) operated on at the Lahey Clinic during 1947-58 Ages
were 3077, 25% were under 50 Symptoms of diverticulitis
had been present 1 year or longer 1n 74 (56 5%) In 38 of 40
patients (305%) who had undergone one or more unsuc
cessful attempts at definttive surgical treatment, failure was
attributed to use of unsatisfactory operative procedures One
patient had 8 operations before cure was obtained

In no case was seyere bleeding the primary mdication for
surgical intervention Nearly all patients subjected to opera
tion had severe diverticulitis and some degree of complt
cation This was true for many of 69 patients in whom 1 one
stage resection with primary anastomosis was carnied out
Partial obstruction was often present and small abscesses
were found between colon and bladder or between colon and
lateral abdominal wall 1n many Some patients with small
colovesical fistulas had one stage resectton and primary anis
tomosis No deaths occurred i this group Although few
postoperative complications developed 1n patients with one
stage resections, no pattent spent more than 24 days the
hospital The average hospital stay was 15 days This figure
1s 1n striking contrast to the average hospital stay of 60 days
for patients who required a three stage resection, and 1s one
small measure of the difference in morbidity for the two
groups

Only 2 deaths occurred (none among those with one stige

(2) New England J Med 2 9 570573 Sept 18 1958
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resections), with a mortality of 1 5% Both patients who died
wete over age 60 and had had symptoms of diverticulitis for
many months Perforation of the colon occurred 1n both Be-
cause carcmoma was suspected, resection was performed
shortly after colostomy had been estabhished mn a badly in-
fected field, and in both cases, peritonttis and residual ab
scesses developed One patient died suddenly on the 26th
postoperative day of acute myocardial mnfarction, the other
died 6 months after operation of malnutrition and sepsis
These 2 patients probably would have survived if they had
been operated on earlier 1 the disease

In 6 cases an adenomatous poly p was found 1n the resected
specimen and n 1 the polyp was malignant Both acute di-
verticulitis and an ulcerating carcinoma of the sigmoid were
present mn 2 patients Wound infection developed in 4 pa-
tients, and m 2 the wound separated Incisional dramnage ot
a pelvic abscess was necessary 1 1, and a temporary colocu
taneous fistula developed in another One patient had a non-
fatal cerebrovascular accident

Further reduction m morbidity associated with this dis
ease must come from earlier operation Patients with rela-
tively uncomplicated dnverticulitis may be subjected to de-
finitive surgery, with a single operatne procedure, a short
period mn the hospital and a low mortalits Resection of dis-
eased bowel stops the recurrent attacks, perforation, ob-
struction and fistula formation are avoided, and the danger
of allowing unsuspected carcinoma to go untreated s
elimmnted

Management of Massive Hemorrhage from Diverticular
Disease of Colon 1s reported by Charles M Tarley, Jr.?
based on the study of 23 pauents who were treated at the
Medical College of \ irginia Hospitals within 5% years Con-
senatne management was adequate 1 most, but 7 had to be
operated on to control blood loss Sumlar surgery was done
to control hemorrhtge from colonic diverticular diccase in
24 patients reported by others Most of these procedures
were performed as emergencies and most of the pattents
were over age 60 The combmed mortahity rate among the
total 31 patients (7 of the author’s) was 2956

It 1s generally agreed that surgery for bleeding from di-
verticular disease should be undertaken after conservative
—_

(3) Surg, Grnee & O t 10% 4960 Jantarv, 1959
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measures have falled Once diagnosis 1s fairly certain and it
1s apparent that transfusions are inadequate treatment, op
eratton should not be unduly delayed Careful attempt
should be made to find other possible causes of massive rec
tal hemorrhage, even when diverticular disease 1s present
Of 2 patients 1n whom bleeding appeared to be from diver
ticula 1 continued to bleed after subtotal colectomy and was
found to have Jaceration of the rectum that could not be defi
nitely excluded as the cause of the origimal bleeding, the
other patient continued to bleed after resection of divertic
ula contarming bowel and 1t was ultimately established that
stercoraceous ulceration was the cause Sigmordoscopy and
total gastromntestinal x-ray films had failed to demonstrate
mn both patients any pathologic condition other than diver
ticular disease of the colon

At operation, after 1t has been established that diverticula
are the probable cause of bleeding, unless the actual bleeding
pomnt can be demonstrated—which 1s rare—all of the colon
contamng diverticula must be resected If the patient’s con
dition 1s precarious, a Mikulicz resection 1s usually advisa
ble, otherwise, primary anastomosis may be performed
Several patients have been treated successfully by proce
dures aimed at diversion of the fecal stream and putting the
diseased bowel at rest This was done m 8 reported cases
with control of bleeding n critically 11l patients, 7 of whom
recovered (1 died of myocardial mfarction on the 2d post
operative day) Four subsequently had successful colon re
section, 3 had no resection, but hemorrhage did not recur
In one of Earley’s patients loop cecostomy was performed
while the patient was bleeding massively The patient con
tinued to bleed however, and additional surgery was
necessary

Polyps of Rectum and Colon 11 Children are relatively
rare, according to Emilio G Hornilleno, Charles Eckert and
Lauren V. Ackerman* An average of 2 or 3 cases a year
were seen at St Lours Children’s Hospital during 1935 55
Usually the polyps occur in the 1st decade, especially be
tween ages 3 and 4 Boys are affected slightly more often
than girls

The most important smgle symptom suggestive of a rec
tal or colonic polyp 1s mntermittent, pamless rectal bleeding
@ Cancer 10 12101220 Nov Dec 1957
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protruded at defecation Seven had vague rectal pam, 8 had
concomitant hemorrhoids and 1 had colomic diverticulosts
The polyps varied from 5 mm to 3 cm 1n diameter and
occurred from the level of the anal sphincter to 14 cm above
this area The authors believe that this lesion may be essen
tially an mflammatory response in a pre existing rec
tal or anal fold or papilla, but the possibility of constitu
tion determming the type of mflammatory response cannot
be excluded
Follow-up on 21 patients (87 5%) showed that 17 were In
g and asymptomatic 255 20 years after treatment, 3 died
107, 147 and 2 years after remoyal of the lesions but showed
no clinical evidence of recurrence One patient, alive 207
years later, has had recurrent symptoms for several years
Observations on Relationship of Benign Adenomatous
Polyps of Colon to Natural History of Colonic Cancer To
examine the concept that patients who are “polyp formers
have greater resistance to malignant lesions of the bowel
than “nonpolyp formers,” Jack W Cole, Richard S O'Hara
and Willlam D Holden® studied two groups of patients (to
tal 87) operated on at the Unn ersity Hosprtals of Cleveland
during 1950 51 for adenocarcinomas of the colon and rectum
Group I comprised 28 patients who had adenocarcinoma
with associated polyps, the 59 i group II had adenocarc
noma without associated polyps The adenocarcinomas were
ty prcal and 1n both groups had 1dentical gross and hstologic
characteristics Excluded from both groups were pedunct
lated adenomatous polyps diagnosed histologically as hav
ing a mahgnant focus, with or without nvasion of the ped
icle Only patients who underwent a ‘ curative resection
who had a istologic diagnosis of adenomatous polyps dur
ing hospitalization, who survived the immediate postopera
tive course and who were properly followed were included
The polyp formers were found to have a 75% chance of
being alive 6 years after resection, compared to a 46%
chance for nonpolyp formers A larger group of patients
must be studied to confirm the hypothesis, though these data
have statistical sigmficance
» [Ths 15 an interesting study which a definite rel hip be
tween adenomatous polyps and carcinoma Certainly further exploration

of this concept should be undertaken for the number of patients mncluded
n this study 1s quite small If these findings are borne out mn a larger

(6) Surg Gynee & Obst 107 651154 ANovemler [958
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group this observation will have considerable prognostic as well as surgi
cal imphication —Ed ]

Relationship of Polyps of Ceolon to Colonic Cancer was in
vestigated by John S Spratt, Jr Lauren V Acherman and
Carl A Moyer® (Washington Unnn ) Exidence that ade-
nomatous colonic polyps are precancerous 1s circumstantial
and consists of (1) detection of cellular populations within
adenomatous polypord masses i the colon that possess his-
tologic characteristics of cancer and (2) seeming concord-
ance of distributions of adenomatous polyps and of cancers
m the colon, both beng most numerous m the rectum and
sigmoid and least numerous m the transverse colon

Histologically, cancerous cellular masses m adenomatous
polyps of the colon are separable into two types In one,
neoplastic cells are located 1n the stalh and body of the mass,
mn the other, they are located entirely within the polyp Al-
though the type of carcinoma which 1s excluded from the
staik of the polyp may have all the histologic appearances of
cancer 1t does not behave biologically as cancer because 1t
does not metastasize With the stalk-infiltrative type of n-
trapol poid carcinoma—a very rare lesion—metastases are
known to occur However, 1t 1s not certamn that these le-
s101s were ever bemgn adenomatous polyps Polyps bearing
nnasne carcinoma mn the stalks or roots may be merely
polypoid carcmomas with such a propensity for differentia-
tion that a major part of the cancer has the appearance of a
benign polyp Pathologists have been unable to resolve this
question

Frequency distributions of adenomatous polyps and can
cers n the colon are not homogeneous (not congruent) Adc
nomntous polyps are more evenly distributed throughout
the colon than are cancers, and the umt percentile frequen-
cies of cancers were higher than those of polyps in the ce-
cum, sigmotd colon and rectum and lower than those of
polyps 1n other parts of the colon Frequency of cancer per
umt length of cecum 1s the same as m the rectum and lugher
thin i the sigmoid

Individual adenomatous polvps associated with colonsc
cancers are not randomly distributed above and below the
respective cancers as they should be of colome cancers had
adenomatous poly ps as their predominant locr of ornigin In

) Ann Surp 148 637 696 Oct ter 19 &



494 GENERAL SURGERY

the night colon, 20 of 26 polyps were located distal to the as-
socrated cancer, and 1n the rectum and sigmoid 68 of 92 pol
yps were located proxmmal to the respective cancers Fre
quencies of occurrence of adenomatous polyps i cancerous
and noncancerous colons of persons over age 50 were the
same Locational frequencies of carcinomas of the colon i
cases of familial polyposis are not different from those of
cancers in colons without polyps

Of 425 adenomatous polyps, 43 contained cellular popula-

A

o B Aot e b el cneel, SN B
Ann Surg 148 682696 October 1958)
tions having the microscopic appearance of cancer (Fig
134), with only 1 of the 43 having abnormal cells question-
ably mfiltrating the stalk of the polyp Among 325 cancers of
the colon, no restduum of an adenomatous polyp was seen
These observations are not compatsble with the theory that
adenomatous polyps degenerate mto mfiltrating, metasta-
s1zing carcinomas of the colon Relative mcidences of can-
cers and polyps of the colon vary between 1 260 during the
3d decade of Iife and 1 40 after the 7th decade

The theory of origin of adenocarcmomas of the colon
within adenomatous polyps has httle to support 1t Ob-
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served frequencies of occurrence of minute mfiltrating ade
nocarcinomas arsing mn nonpolypoid colonic mucous mem-
branes are adequate to account for the annual incidence of
carcinoma of the colon of 45/100,000

Even though adenomatous colonic polyps should ulti-
mately be proved to have some malignant propenstty, their
eradication would not solve the colonic cancer problem
Unless the required colectomres and poly pectomies could be
performed with mortality rates lower than half the ratios of
maidences of cancers to mcidences of colonic adenomatous
poly ps, the 1atrogenic death rate would be higher than the
eusting cancer death rate If it 1s assumed that all cancers
anse m polyps, operative death rates necessary for any gan
are 027% (age 40-49), 03% (age 50-59), 0 5% (age 60 69),
06% (age 70-79) and 125% (age 80 and over) Since about
four fifths of colonic cancers arise in nonpoly p-bearing co-
lons, the poly p-slaying approach to the colonic cancer prob-
lem becomes absurd because mortality rates under one fifth
of those listed would be necessary before there would be hope
of sparing lhfe
> [These authors make a strong case for the concept that adenomatous
polyps are not related to colonic cancer, whereas n the minds of most
surgeons this relationship defimtely exasts The only solution to the prob
lem would be to undertake a program wheremn polyps were observed
proctoscopically and followed for a period of years to determine their nat
ural course Some studies of this type have been carried out and do sug
gest that certan polyps undergo malignant change The exact frequency
with which clinically malignant change develops 15 not well documented
Despite the arguments presented by Spratt and his co workers the evi~

ence circumstantial though 1t may be suggesting a defimte relation be

theen polyps and cancer of the colon 15 too strong to be ignored —Ed }

Carcinoma of Colon A W Allen and G A Donaldson3
{Massachusetts Gen’l Hosp ) report that of 217 patients who
had operations for carcinoma of the colon 5 years or more
ago 134 (61 8%) are aline Five operative deaths were ex-
cluded from tins calculation, but all other deaths from w hat-
ever cause, many unhnown, were classified as due to recur-
rence of cancer Only 2 died of tumor progression after 3
years, and both showed obvious evidence of an enlarged
Iner at 5 years Among 82 patients with pallatinve proce-
dures, surgical mortalits was 1195 and average suryinal 10
months but some lined a worthwhile existence for some
Years All survinvors Ine more tolerably with the source of
blood loss, obstruction and tumefaction eradicated
—_

(8) Am. J Gastroenterol 30 257299 Scrtember, 1958
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Early diagnosis and operation are the most important
factors 1n improving results in carcinoma of the colon Al
though an occasional pattent admuts no warning symptoms
until a few days before examiation and 1s found to have an
mcurable lesion of the large bowel, most have symptoms at
a time when true diagnosis can be made, and 78% at laparot-
omy offer a chance for cure

Extent of resection 1s being scrutimzed Regional lymph
nodes have been included 1n the resection for over 2 decades
and primary anastomosis after resection has completely re
placed older technics There has been a trend toward routine
left colectomy for all lesions on this side of the bowel In
many cases, the authors removed, en bloc, contact organs
and 849% of these cases were clagsified as curable Routie
left colectomy 1s not desirable, but should be done when the
lesion 1s located between two of the usual segments and
when the left colon 1s complicated by extensive diverticu
litts Resection of aortic nodes has been disappointing and
this extension of the operation 1s seldom justified Primary
ligation of veins draining the area of carcinoma 1n the colon
1s worth while and should be done whenever the Inver 1s
obviously already mvaded Ligatures around the bowel well
above and below the leston furmsh the most logical method
of reducing chance of implantation of tumor cells 1 the
anastomotic line Meticulous technic 1s of primary impor
tance Chemotherapy and antibiotics are not a substitute
for surgical techmic, but 1f mtelligently used before and
after operation, they reduce morbidity

Carcinoma of Colon and Rectum m Persons under 20
Years of Age. M Tischer Hoerner® (Dayton, O ) reviewed
188 recorded cases of carcinoma of the rectum and 72 of the
colon and added 1 new case of each type Carcinomas n the
right side of the colon 1n children do not tend to produce ob-
struction as do those mnvolving the left sidde Mucoid adeno-
carcinoma constitutes about 50% of all neoplasms of the co
lon and rectum in children, whereas 1t 1s found in only 5%
of adults with malignant disease of the colon Symptoms of
malignant lestons of the colon 1n children are not specific
Pain, the most common symptom may simulate that caused
by many abdominal conditions \ hen a child 1s operated on
and the cause of 1llness 1s not readily apparent, the possibil-

(9) Am J Surg 96 4753 July 19»8
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1ty of carcmoma of the colon should be considered Acciden
tal discovery of a mass 1n the nght abdomen or presence of
anemia may be the first indication that something 1s wrong
with the right side of the colon Malignant tumors on the left
side often cause obstruction Rectal bleeding 1s more com
mon when the lesion mvolves the rectum

Prognosis of carcinoma of the colon mn children 1s poor be-
cause of failure to diagnose and treat 1t early and because the
lesions tend to be highly malignant and to metastasize rap-
idls Early radical resection offers the only hope of survival
Removal of bemign polyps of the colon may prevent mahg-
nant transformation during child- or adulthood

Qne of the author’s patients, a boy, aged 18, with a lnghly
mahgnant adenocarcinoma of the sigmoid colon, was Inn-
ing and apparently well, with no recurrence, 8 years after re
section The other, a boy, aged 19, died of widespread exten~
sion of an moperable rectal adenocarcinoma 7 months after
exploratory laparotomy and colostomy and about 9 months
after appearance of the first symptom—rectal bleeding

Study of 227 Patients with Acute Large Bowel Obstruc-
tion Due to Carcinoma of Colon 1s presented by Alex W
Ulm, Edward W Ehrhch, Willlam C Shoemaker and Jo-
seph Azorshyv! (Hahnemann Med College and Hosp) In
many patients with carcinoma of the colon, acute 1intestinal
obstruction develops at some time 1n the evolution of the
svmptom complex The obstruction may be mild and spon-~
taneously reversible The authors’ patients had to be sal-
vaged from the emergency situation before treatment of the
primary disease Over three fourths of the obstructine le~
sons were m the left portion of the colon, 209, stemmed
{rom lesions of the right segment The commonest gross le-
sion encountered was the annular constricting Ieston This
was complicated n about one fifth of the patients by necrosis
and ulceration, and by varants of the mflammatory process
edema and abscess Obturation abstruction by barum given
by mouth for diagnostic gastromtestmal series was noted n
10 patients

About three fourths of the patients complained of colichy
bdommal pun Le-s than one-half had obstipation lasting
3 5dunys, thewe patients yvomited more than once daily Tight
Mtients presented historic and physical features leadmg to

) Sorp Gwnee & Obst 108 267272 March 1959
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clinical diagnosis (including radiography) of apparently
pure small bowel obstruction On hospitalization, about one
fourth of the patients had distention and hyperactive pen
stalsis A scout film of the abdomen showed slight to marked
small bowel distention 1n 40%

Treatment results were evaluated according to the hosp:
tals in which they were achieved In the Philadelphia Gen
eral Hospital series (104 patients), operative decompression
was necessary in 74%, 39 cecostomies and 39 colostomies
were performed The over-all mortality for each procedure
was 32 5% Of the 104 patients with obstruction, 29% were
treated by surgical decompression only, 58% by resection,
mcluding 9 primary resections for carcinoma of the nght
portion of the colon and 13% had no surgical therapy In
the Hahnemann Hosprtal series (123 patients), operative de
compression was necessary in 72% , 65 cecostomies and 24
colostomies were done The mortality among the colostomy
patients was 25% and among the cecostomy patients, 92%
Of the 123 patients who received definitive treatment, 17%
were treated by surgical decompression only, 79% by resec-
tion and 4% had no surgical therapy

Five-Year Survival after Anterior Resection for Carci-
noma of Rectum and Rectosigmoid Charles W Mayo, Mar-
tin Y Laberge and Willam M Hardy® compared two
groups of anterior resections performed at the Mayo Chnic
—171 1n 1930 51 and 336 from 1945 through 1949 Hospital
mortality 1n the earlier group was 4 5% and 1n the later,
58% Five year survival was 3 5% better 1n the later than
m the earlier series Among females operated on m 1950 51,
the 5-year survival was 16% better than among males,
whereas 1 the previous series the advantage for females was
only 62%

About two thirds of the patients were aged 50 69 Lesions
were preponderantly (8919%) 1n the controversial segment
of the bowel, 6-14 cm from the dentate margin Almost half
(47 3%) had lymph node metastases Inadence of these me
tastases appeared to be higher 1n patients with lesions sit
uated lowest, although the number of lesions in the nghest
and lowest segments of the bowel was small According to
Broders’ classification, 91 7% were grade 1 and 2 lesions and
83% were grade 3 and 4

P
(2) Surg Gynec & Obst 106 695698 June 1958
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Tor 476 traced patients (25 hospital deaths excluded and
6 patients untraced) the 5 year survinal was 601%, com-
pared with a 5-ycar survnval of 51 7% for patients treated by
one stage combined abdommnoperineal resection and of 46%
for those h'x\mg tw o stage posterior resection Of patients
without nodal metastasis, 73 195 Iived 5 years and of those
with metastasis, 46 350 Iined 5 vears Survnval rate decreased
as the growths approached the dentate line When metasta-
s15 W1s not present with lesions situated 10 14 cm from the
dentate hine, the 5-3 car survnal was 75% for anterior resec-
tion, G450 for one stage combined abdommoperineal resec-
tion and 53% for two stage postertor resection When com-
parison was made of all patients with nodal metastass, an-
terior resection was as<ociited with a lugher survinval rate

Concomitant proaimal colostomy produced no siguifi-
cant decrease mm operatine mortality but more than dou
bled the hospital stay Passage of stools 1s important 1n re
establislung the normnl ditmeter of the bowel at the site of
anistomosis

\dequnte radical resection of carcinoma of the upper rec
tum and rectosigmoid does not require removal of the rectal
sphincter 1 all patients Decision as to whether or not the
sphincter should be sacrificed must be based on technical
feasibility of removing the lesion from above and excising
the intestine far enough below the lesion to accomplish com-
plete extirpation of any distal spread When this 1s possible,
the surgeon 1s justified m selecting the sphincter saving
operation Anterior resection usually 1s difficult at best and
1s impossible without mstruments 12 or 14 1n long

* [These data are particularly significant for VMayo was one of the first
surgeons to choose anterior resection as the procedure for lestons 1 thus
region In many reported series, the results are heavily weighted by the
selection of patients in which the procedure was done, anterior resection
often having been used primarily in patients in whom the disease was
extensive and the operation was done for palliation rather than for cure

The data presented m this article as well as that which immediately
follows suggests that antertor resection may be as effective as abdomino
perineal resection 1n properly selected patients —Ed ]

Study of 268 Patients with Carcimoma of Midrectum
Treated by Abdomunoperineal Resection with Sphincter
Preservation 1s reported by John M ‘Waugh and John C
Turner Jr3® (Mayo Clmc and Found) The patients were
aged 22 81 (average 57 5), 169 were men Of the 268, 165

—_—
(3) Surz Gynec & Obst 107 777 783 December 1958
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CAPSULE CLOSURE

. Fig. 135—Simple after abd ineal A, vertical
incision in prostate with straight Young tractor in bladder, B, cutting distal urethra
in prostatic_capsule and at apex of prostate; C, cutting bladder neck and removal of
adenoma; D, suture of posterior bladder neck to_prostatic capsule; E, closure of
capsule, (Courtesy of Leadbetter, G_W., Jr., and Leadbetter, W. F.; Surg., Gynec
& Obst, 107:333-338, September, 1958.)

by wide pelvic dissection, with associated severance and
trauma to bladder innervation. The second and most com-
mon vesical dysfunction results from a combination of fac-
tors—distention, trauma to local tissues or nerves and pro-
lapse of the bladder into the pelvis.

501
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mcreased, phantom tenesmus, present in 6 patients, disap-
peared after some wechs or months and was followed by
pun i other locations

New proliferation was usually discermble at time of first
symptoms as 1 palpable tumor, ulceration or fistula Among
22 femnles, the tumor wAs palpable in 18 through the vagma
Ulcerations n the sacral cavity, wound or fistula were pres-
ent m 15 patients and palpable tumor under the perineal scar
or 112 the colostomy 1n 9 and 7, respectinely Among 8 with
no tumor noted on physical exammation, x-rays showed ero-
ston of pelvic sheletnl structure in 6

When recurrence was discovered, curative therapy was no
longer possible Pallintive treatment was directed princi-
pally agunst pamn Results of irradiation varted Most pa-
tients had temporary decrease of paun for 1 week to 3 months
after arradintion Results of conduction anesthesia varied,
but usually an aqueous solution of procaine, Xylocaine® or
Pontocaine™ helped for a few hours only A viscous solution
of these anesthetics dimimished the paimn for 2 days at most
Injections with alcohol sometimes helped for as long as 7
days Surgery was performed n some patients, 1e, excision
of a tumor-infiltrated scar or of the os coccya or part of the
sicrum Chordotomy or lobotomy was sometimes done Usu-
ally, several therapeutic measures were combined Rather
good results were obtained with a combination of chlorpro-
mazine and alcohol 1njection

> [The occurrence of pam in a permeal wound following abdominope
rineal resection 1s almost pathognomonic of recurrence. To be sure other
causes of pam may be observed occasionally, but they are so rare that
carcmoma must be assumed until proved otherwise and an extensive
search made Not infrequently some palliatton may be obtamed in such
patients with irradiation therapy, as indicated by Groenendiyk—Ed ]

Basal Cell Carcinoma of Anus* Report of Three Cases by
Patrich. H Hanley, Mernll O Hines and John E Ray®
(New Orleans) brings to 50 the number of recorded cases of
this rare lesion Basal cell carcinoma may start as a small
Papule or over many years may form a solid tumor, cyst or
rodent ulcer These lestons spread peripherally under the
skin, mfitrating 1t and the subcutaneous tissue They grow
msidiously, and 1f not treated, continue the relentless ro-
dent erosive destruction, with mutilation of the 1nvolved
area

—_—
{6) South M J 51 10421047 August 1958
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whom 211 herntns werc repured, 44 (2196) were of the shd-
mg ty pe, i alving vanous parts of the gemtal tract Hernin
was found during the first 3 months of hfe i 4355 Birth had
been premature m 27 (156%) Hermas were nght sided
102 {59%), leit sided 1 34 (2090) 1nd bilateral an 37 (2190)
In 2 patient with umlaterad hermin careful palpation of the
opposite side 15 earrted out 11 patwents who had unilaternd
hermorrhaphy Iater returned wath hernin on the other side
A herminl sac on the presumably normail side cannot 1lways
be identsfied, nor ean bilateral hermorrhaphy be advised
<olely becruse hernias are more common on the nght His
tory or presence of mearceration was noted m 31 (15%)
all but 1 were on the right side Two had irreducible bowel
mearcerations An ovary was often incarcerated, but only
2 patints show ed signs of impured blood supply A tender,
firm movable lima bean sized mass m the ingumal region
1s most Iikely an mcarcerated ovary It mny be mistaken for
2 hydrocele of the canil of Nuck for an enlarged lymph node
or for 1 small mearcerated testinal segment

The method of repur for simple inguinal hernins 1in female
mfants and clnldren 1s essentinllv the same as that for males
—Migh hgation of the sac If the round higament intrnately
adheres to the hermal sac 1t 1s included 1n the suture higation
of the neck of the sic The method of treatment for shiding
hermins 1s described

Tecnnic —Under open drop ether anesthesin trinsverse shin in
cision 15 made 1n the suprapubic crense (Fig 136 A) Subcutaneous
fat and superficial fiscin are divided in the stme direction Fascin of
the external oblique muscle 15 divided 1 the direction of 1ts fibers from
the lower edge of the indirect oblique muscle through the external
Ting (B) The hernial sac 1s grasped and freed from fibers of the
cremasteric muscle and connective tissue (C) Near the posterome
dil surface of the sac care 15 exercised to avord damage to the ova
T1an or uterine vessels The sac 1s opened and 1f the tube and/or ovary
form part of the sac—ty pical of shiding hernia—this procedure 15 per
formed (D) A flap 15 fashioned from the side of the sac to which
the adnexa and their vessels adhere by incision on each side of the
vessels and parallel with them (E) Tlus flap with its attached ovary
or tube and vessels 1s folded through the neck of the sac into the per1
toneal cavity (F) The purse string suture of 3 0 silk 1s so placed n
the remaming portion of sac that when taut 1t completely closes the
sac without encroaching on vessels to the ovary or tube (G) The re
dundant portion of sac 1s excised and the stump allowed to retract
beneath the internal oblique muscle (H) The edges of the external
oblique aponeurosts nd subcutaneous tissues are approximated with



GENERAL SURGERY

506

{Bsat $3qwaney 778018 1 2mS uuy A\ s g ue

M L WAL} 3O Asdumnd) Jpr Siy

i aqnl
ool 1

ploj mpdudrs == Ry 3T 7
Ut M0sIRU] | \‘%x PV
A ¢ \x \)\HWWVV\
\\\W\w } bEﬁ%:oEﬂd\\ \\\\\_v\\“ 77
2 Y

ren contnuous
The wotnd 13

fixed with waterproof

ot truned—the shin 1s closed with mterrupted sub-

cuticular sutures of 6 0 white sith (/) In older child

nterrupted sutures of 4 0 silk (/) If the patient 1s under ge 18 24
suture of black silk or nylon 1s used to close the skin

months—not tol
covered with a small prece of gauze that 1s

adhesive tape






GI'NERAL SURGERY

508

GRE Zn ¥r A19Bang ) D UL AL 30 b3 0D) T WiRY |LAOWSJOU BIWY PUT |TioWs) 30 nu.._mm.mmmm—uewwcz
T Fiisey  poastze owrnbup wesdy  JUsoucey oMt

DAL g=w7 -
sumbur | ey resseny oumeur ¢ )

FInre | DOWG wO

Veressad SN
§pbeds gup

L3

joneeo nem 2orddy, of 7o wur 5 wbr, Joumébuy

yénaryg uwm..ﬂb o3 opauy frous 774 ~\uu..:~uun~o\utdm:&~ # M\\Ln«wu”wwﬂw
Ao

(5 i
7/

oure
JO~0 :—5 -
Fatd W\«w\\& i)
”, 7
S
7

S
= AWOLUNY "YWEON

{f the
1 has

he sac of

uated and wader this zone the greater the potential yulnera
Tigure 137 4 shows normal anatomy Althought

area corresponds to the femoral arch Any narrowmng o
wsertion of the posterior boundary of the mgumnal cna

the effect of widening the transitional area The more atten-
ity to hermation




HERNIA 509

the femoral hernia is acquired, it must arise from the perito-
neal infundibubum of the inguinopectineal region (B). When
there is functional weakness of the posterior wall of the
inguinal canal, the overlying peritoneum assumes the mor-
phologic contour of the domelike wall which constitutes
the basic weakness of a direct hernia (D). When this rela-
tion occurs, a portion of the redundant direct sac with its at-
tenuated coverings derived from the floor of the inguinal
canal may be forced through the femoral ring, explaining
the dynamics of a direct inguinofemoral hernia. However,
there is equally valid explanation for a unilocular femoral
hernia (C). If the posterior wall of the inguinal canal re-
mains taut cxcept for development of a small rent through
which the peritoneal sac evaginates, there is no coexisting
direct hernia, and the sac remains solitary. Similarly, it is
possible for a femoral hernia to spring from the indirect sac
(F), but to do this the neck of the sac must displace the in-
ferior epigastric vessels and floor of the inguinal canal me-
dially beyond the level of the femoral ring. When this rare
structural distortion occurs the fascia transversalis obvi-
ously would not be interposed as a barrier between the in-
direct sac and the femoral ring.

For coexistent direct inguinal and femoral hernia (Fig.
137, E), Burton proposes a combined Cooper’s and inguinal
ligament repair as standard treatment. There are anatom-
ically and clinically valid reasons for approaching every her-
nia of the inguinofemoral region superiorly, by exposing
first the peritoneum at the internal inguinal ring and deter-
mining by digital exploration the number and extent of sac-
cular variants.

When a femoral hernia is present, it is reduced so that
the sac lies in the inguinal region. By dissection, the sac
can be brought into the region of the ingninal ring and ex-
cised as an indirect sac. This technic of retrogressive mo-
bilization of components of the sac has led to greater appre-
ciation of saccular loculation and allows the surgeon to pal-
Pate the entire posterior wall in evaluating its integrity to
determine the type of repair.

Of 165 femoral hernias, 82 (49.7%) were unilocular, 50
(30%) showed coexisting direct inguinal hernias and 33
(20%) showed combined mdirect and direct inguinal com-
ponents which communicated with the femoral loculation.
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In reality, 83 (50%) of the femoral hernias were combmed
inguinofemoral hernias

Ingumal and Femoral Hermoplasty Evaluation of Basic
Concept 1s presented by C B McVay (Univ of South Da
kot1) and John D Chapp! (Univ of Kansas) Thus basic
concept 1s that mn repair of groin hermas that compromse

Mobl int abd

Apon m transv abd

Cornu superius
(fossae ovghs)

T'g 138 —Anatomy of transversus aldom n s muscle and aponeuro s n ngy nal
regon Anter or femoral sheath s contnua on of transversals fasca excsed 1
gunal 1gament 18 not part of all mportant poste or ngunal wall (trans érsu‘
abdom n s aponeuros s) (Courtesy of Mcelay C B and Clapp J D Amn w
148 499 510 October 1948 )
the posterior mgumal wall (Iirge mdirect direct and fem
oral hernias) Cooper s hgament (ligrmentum pubicus su
perius) should be used and not the mgunal (Pouprts) hg
ament The transversalis fascra 1s the mnnermost muscle

(1) A n Surg 148 499510 Octoler 1958
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fascia of the transverse abdominal muscle. Where the layer
is muscular, as at the abdominal inguinal ring, it is easily
separated as a definite layer, but where the layer is aponeu-
rotic, the fascia becomes fused with the aponeurotic fibers,
forming a single layer, In the inguinal region and behind the
spermatic cord this layer is designated as the posterior in-
guinal wall (Fig. 138). The variable strength and distribu-
tion of this layer condition the development of direct in-
guinal and femoral hernias. When the aponeurotic fibers are
sparse, direct inguinal hernia is likely to develop because

7
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/%/Z:)/Rectus abd m

¢ Fig 139 —Reconstruction of posterior mguinal wall I, rectus sheath sutured to

(e‘:l;:;ls {,‘f“,'{"en(lé 2, ton s‘utur:, B Y lis fascia sutured éo anterior
shea t McVay, N . 1

55370, e l;susr)esy of McVay, € and Chapp, ] D Ann Surg 148

1!16 posterior inguinal wall is weak. With a narrow inser-
tion of the posterior ingwnal wall into Cooper’s ligament
a femoral hernia is likely to develop because this leaves a
broadened femoral ring The posterior inguinal wall inserts
Into Cooper’s ligament and has only a contiguous relation-
ship to the inguinal ligament.

Fo‘r small to medium-sized indirect inguinal hernias, the
hernial sac is excised and the abdominal inguinal ring tight-
ened to normal by suturing the transversalis fascia to the
anteri9r layer of the femoral sheath, medial to the cord. For
large indirect inguinal, direct inguinal and femoral hernias,
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a new postertor sngunal wall 1s constructed (Fig 139) This
consists of excising all attenuated aponeuroticofascial struc
tures, the relaxing inciston and a “shde” of the rectus
sheath mto the position of a new posterior mgunal wail
which 1s sutured to Cooper’s hgament as far laterally as the
femaral vern and after the transition suture, the transyerse
fascia 1s sutured to the antertor layer of the femoral sheath
far enough laterally to make a snug abdomnal mngumal rng
In both repairs the spermatic cord 1s replaced m 1ts normal
position and the external oblique aponeurosss closed to make
a snug subcutaneous ingumal ring m the normal position

In a series of 580 heruroplasties, the mgumal higament
was not used In a 1-11 year follow up on 91% of these pa
tients, results m 236 reconstructions of the posteror m
gumal wall for difficult hermas showed a recurrence rate
of 085% Less dramatic results m 344 abdomnal mgumnal
ring repairs for ssmple mdirect inguwnal hermsa with re
currence rate of 3 2%, pont out the importance of high hga
tion of the sac with closure of the abdommal mgumal nng

Inguinal and Femoral Hermoplasty Results Followmg
Bassit and McVay Repars were compared m 244 cases of
the former and 364 of the latter operation by Jdrgen Land
and John Lindenberg® (Copenhagen) Distribution of st
ous factors influencing recurrence rate was about the same
m the two groups (table) Al patients were treated by earh
mobilization, 1e, ambulation the day after operation Fre
quency of wound comphcations (hematoma and nfecton)
was the same w the tno groups (5 10%) Nonabsorhible
suture matenal was wsed m all pauents

Within the first vear after operation considerably fewer
recurrences were noted after the Mc\ ay (3% ) than after the
Bassm procedure (13% ; The ultimate result of the McVas
method will probably be a recurrence rate of about 5%
whereas for the Bassim operation the correspondmg figure
n 265

Surgeons performung the Mc\ 1y operation were dnpded
mto three classes according to nperative experience recur
rence rate m piuients m these three groups was abont the
<ame Al surgeons could reduce recurrences from 12 137
to 3~4%c duning the Iet vear by the Melay operation

The Mc\ av pre cedure imohves working close to the fem

{(*y Actachr s<a indi 11 36233 198
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oral vem on the lateral side In this series, only 1 patient
showed mjury to the femoral vem with untoward effects A
suture caught part of the venous wall and 8 day s after oper-
ation, venous thrombosis of the homolateral himb devel-
aped The weak spot of the McVay operation 1s at the abdom-
mal ring. Three of 7 recurrences localized at the ternal
ortfice were due to crroncous placing of sutures m Poupart’s
hgament, the other 4 were due to failure to continue the
repasr far cnough laterally, anterior to the femoral vessels

The McVay operation presupposes particular care i su-
turing the abdomimal ortfice If one desires, the ring may be

DistrinuTion o Vartot s Factors IntLurncInG RECURRFNCE RATF*

Indireet inguinal hernia Direct inguinal hernia
Bassion Mc\ay Basum Aelay

Women 14 per cent| 11 per cent] 7 percent | 2 per cent
Age

Usder 20 yeany 35— 5 — 0— 0—

2030 » 12 — 10— 7 - 4 —

30—i0 » 23 — 20 — 17 — 10 —

4050 » 23 — n - 19 — 33 —

Orver50 » 36 — 34 — 57 — 53 —
Durauon of herma

Less than 1 vear 54 — 60 — 49 — 69 —

}—2vears 8 — 8 — 7 — 9 —

More than 2 years 38 — 26 — 44 — 22—
Stze of herma

Small 31— 29 — 34— 37 —

Medum sized 45 — 50 — 56 — 46 —

Large 28 — 21 — 10 — 17 —
Bilateral | erma 1> — 24 — 34— 33 —
Strangulated herma 8 — 2 — 3 — 4
Recurrent hernia 92— 8 — 16 — 1n—

*There 15 m
wndirect and dlrtcatﬂl(f:t:mc::m‘ml uniformity letween the 2 operatne groups, both in

closed separately, before sutures are applied to Cooper’s hg
ament If mistakes in thus area are avoided, both experienced
and mevperienced surgeons can obtain a low recurrence rate
m all ¢y Pes of hermia of the mgumofemoral region

emoral hernia (61 cases) appears to show the same re
currence rate after Lotheissen’s and McVay's operations
(about 59)
Marlex Mesh, New Plastic Mesh for Replacing Tissue De-
CtS—I' Erperumental studies—>Marlex mesh 1s prepared
Om a monofilament 8 mils i diameter The thread count 1s

fe,
fr
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a new posterjor mguinal wall 1s constructed (Fig. 139). This
consists of excising all attenuated aponeuroticofascial struc-
tures, the relaxing incision and a “slide” of the rectus
sheath into the position of a new posterior inguinal wall,
which is sutured to Cooper’s ligament as far laterally as the
femoral vein and after the transition suture, the transverse
fascia is sutured to the anterior layer of the femoral sheath
far enough laterally to make a snug abdominal ingumnal ring
In both repairs the spermatic cord is replaced in 1ts normal
position and the external oblique aponeurosis closed to make
a snug subcutaneous ingmnal ring in the normal position

In a series of 580 hermioplasties, the inguinal hgament
was not used. In a 1-11 year follow-up on 91% of these pa
tients, results in 236 reconstructions of the posterior m-
guinal wall for difficult hernias showed a recurrence rate
of 085%. Less dramatic results in 344 abdommal mgunmal
rng repairs for simple indirect mnguinal herma, Ymh re-
currence rate of 32%, pont out the importance of high liga-
tion of the sac with closure of the abdominal inguinal rmg

Inguinal and Femoral Hernioplasty: Results Following
Bassini and McVay Repairs were compared n 24 cases of
the former and 364 of the latter operation by Jgrgen Lund
and John Lindenberg? (Copenhagen) Distribution of 1ari-
ous factors mfluencing recurrence rate was about the same
in the two groups (table) All patients were treated by early
mobilization, 1e, ambulation the day after operation Tre-
quency of wound comphcations (hematoma and nfection)
was the same m the two groups (5-10%) Nonabsorbable
suture material was used n all patients

Wathin the first jear after operation, considerably fewer
recurrences were noted after the McVay (3%) than after the
Bassini procedure (139 ) The ultimate result of the McVay
method will probably he a recurrence rate of about 5%,
whereas for the Bassim operation the correspondmg figure
15 26%

Surgeons performing the McVay operation were dnaded
mto three classes according to operatine expersence, recur-
rence rate i patients n these three groups was about the
same All curgeons could reduce recurrences from 12-1374
to 3-+¢¢ durmg the Ist year by the McVay operation

The Mc\ ay procedure iy olves worhing close to the fem-

(2) Acta chir scandmav 115 362 373 1938
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oral vem on the lateral <ide In this <eries, only 1 patient
showed injury to the femoral vein with untoward effects A
suture caught part of the venous wall and 8 day s after oper-
ation, venous thrombows of the homolateral himb devel-
oped ‘The weak spotof the McVa) operation 1s at the abdom-
mal ring Three of 7 recurrences localized at the nternal
orifice were due o erroncous placing of sutures i Poupart’s
hgament; the other 4 were due to farlure to continue the
repur far enough laterally, anterior to the femoral vessels

The McVay operation presupposes particular care i su-
turing the abdommal onfice If one desires, the ring may be

Distiinction oF Variot s Factors INFLUFNCING RFCURRFNCE RATF*

Indirect inguinal hermix | Direct ingumal herma
Dasunt \elay Bassins Mclay

Women 14 percent| 11 percentf 7 percent | 2 per cent
Age

Under 20 years 5 — 5 — 0 0—

20--30 » 12 — 10 — 7 4~

30—0 » 23 - 20 — 17— 10 —

40—50 » 23 — 31 — 19 — 33 —

Grer 50 » 36 — 34 — 57 = 53 —
Durauan of herma

Lesstan 1 year 54 — 66 — 49 — 69 —

12 years 8 — 8 — 7— 9 —

\ore than 2 years 38 — 26 — 44— 27—
Size of hermia.

Smalt 3 — 29 — 34— 37 —

Medwm-sized 45 — 50 — 56 — 46 —

Large 24 — 21— 10— 17 —
Bilateral hernny, 15 — 24 — 34 33 —
Strangufated hernia 8 — 2 — 3— 4 —
Recurrent herma 9 — 8 — 16 — n—

n d"y;‘;‘;e;;dlalrmxatrl’;:t:mcahmm! amformity between the 2 operattve groups, both m
closed separately, before sutures are applied to Cooper’s ig-
ament If mistakes 1n this area are avoided, both expernienced
and mexperienced surgeons can obtain a low recurrence rate
m all types of hernia of the mgumnofemoral region

Femoral herma (61 cases) appears to show the same re-
Cufrence rate after Lotheissen’s and McVay’s operations
(about 59)
Marlex Mesh, New Plastic Mesh for Replacing Tissue De-
€t —I Eapermmental studies —Marlex mesh 1s prepared
Om a monofilament & mils m diameter The thread count 1s

fe
fr
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42X40 i (tantalum gauze 1s 50X50/in) A simple taffeta
weave 15 used, which gives the mesh exceptional strength
and prevents raveling The mesh can be cut to the desired
pattern after autoclaving By searing the cut edges with a
cautery, a seal 1s obtained that permits sutures to be placed
within 14 m of the edge without pulling through

Francas C Usher and John P Gannon® (Baylor Umn)
report experiments on 31 dogs in which Marlex mesh was
used to replace large defects 1 the abdominal wall chest
wall and diaphragm The dogs were killed at wtervals up to
6 months Inspection of grafts at autopsy and histologic ex
amunation show ed the mesh to be well infiltrated with pliable
fibrous t1ssue Comparisons with Teflon fabric implanted 1s
a control showed more umiform nfiltration of the Marlex
mesh and better bondage to surrounding tissues

Examination of the mesh after 6 months’ implanta
tion showed no fragmentation and no decrease in tenstle
strength Infectton studies demonstrated that granulation
tissue would grow through the mesh in the presence of puru
lent mfection without slough of the graft or smus formation

II Chmeal studies —Usher John G Fries John L Ochs
nerand L L D Tuttle Jr * used Marlex mesh 1n 78 patients
for repair of hermas or other tissue defects

For incisional hermas the technic 1s simple closure of
the hernial ring (after excision of the hermal sac) with m
terrupted braided wire sutures and suture of the mesh ynder
moderate tension over this reparr (Fig 140) In 7 patients
the defect was too large to be closed by approximation of the
edges of the hermal ring and mmbrication of the hermal sac
was impossible In these Marles mesh was stretched across
the open defect, suturing 1t to the mnner aspect (peritoneal)
of the abdommal wall as an 1nner boot ” Mattress sutures
through the entire muscular portion of the wall were used to
suture the graft in place Catheter suction dramnage wath the
Stedman pump was used 1 all incistonal hermas Serum ¢
cumulapnion after removal of drains 1in 10 patients was re-
moved by repeated aspiration There were two wound mfec
tions among the 48 mestonal hernias repaired m this
manner, both healed by secondary intention

Marles mesh was used m 23 large direct or direct mdrect

(3) AMA Arel Surg 78 171137 Jamuary 1959
€3) Ibd pp 138145
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ect. Wound healing was by primary intentton in all, and
the abdominal cases, a firm wall resulted.

\lthough these patients cannot yet be evaluated from the
ndpoint of recurrence, the firm repair resulting from use
this prosthesis has been impressive.

THE EXTREMITIES

Jonservative Method of Repairing Surface Defects of
wer Extremities Where Bone is Exposed and use of ped-
grafts is not feasible, because of general or local condi-
1s, is described by S. Baron Hardy® (Baylor Umwv.).

feTHoD —The wound around the exposed bone area 15 kept clean
relatively free from infection, and granulating areas, 1f present

Mg 141 (top) —Operative view of leg after sequestrectomy

sig 142 (bottom) —X ray findings at time of operation showmg complete de
cation of sequestrum of tibia

{Courtesy of Hardy S B  Am Surgeon 24 944 951, December, 1958}

: grafted up to the exposed hone, using spht-thickness shin grafts
1s reduces the size of the defect and makes control of infection
Jut the bone easier Usually this 1s done as a prelinnary procedure
ause there are usually varymng degrees of soft-tissue damage sur-
mding the exposed bone Bone sequestrum forms and its progress

(5) Am Surgeon 24 944 951 December 1958



Tig 343 — Appearance «f lew bel re firal thlhlckneu shin grafting  granula
t n tisate has etvered tene (Courntesy of Harly S B Am Surgeon 24 944 951
December 1958

Tig 144 —At follow up about 2 years later (Courtesy of Hardy S B A
Surgeon 25 944 951 Decembor 1958 3 (Courtesy v ™
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1s follovied with x-rays After the sequestrum 15 well formed 1nd de-
marcated, 1t can be removed surgically (Figs 141 and 142) Mo
doubt, the sequestrum would separate spontaneously m tume, hut this
would be a slow process YWhen ontv a small area of bone 15 1malied
surgical removal of this area back to good healthy bone hastens for-
mation of granulation tissue so that grafting can be done sooner Be
fore attempting surgical removal, 1t 1s unportant to let the sequestrum
demnrcate atself well In a man, aged 43 (Fig 141), even though se
questrum appeared to imvolve nearlv half the circumference of the
tibral shaft, no opening was made 1n the medullary caty by remosal
of the sequestrum, which proved to miolve only the outer portron of
the cortex After remorval of sequestrum the area 1s aliow ed to grnu-
lnte so that a good surface of granulation tissue 1s present over the
bone on winch a sphit-thickness shin graft 1s placed (Fig 143)
Take” of the graft 1s usurlly complete becruse of this good bed Re-

mumng bone structure proved adequate for support so that no sub
sequent bone grafting was necessiry

At best, the conservatne method 15 a compromise pro-
cedure but, when mdicated, serves to supply adequate cover
mg (Fig 144), which holds up well with swtable care The
conservatise method 15 not advocated as a substitute when
repair by pedicle graft can be carried out This ty pe of treat-
ment 1s prolonged, but patients are discharged while seques-
trum 1s forming and can carry on some actnv ity One patient
was able to perform lus regular work

Management of Hand Injuries 1s described by William B
Stromberg, Jr. Michael L Mason and John L Bell® (North-
western Unn ) Preparation of the wounded extremty for
surgery 1s carried out under operating room conditions Pa-
tients with severe mjuries recene a general anesthetic be-
fore any cleansing 1s done The operation 15 carried out with
use of a blood pressure cuff about the upper arm mflated to
270 280 mm Hg umnterrupted pressure 1s mamntamed dur-
ing wound evcision and identification of all njured strue-
tures Needless sacrifice of hand shin, especially on the volar
aspect of the palm, must be avoided All viable shin should
be saved, even rrregular tags that may often be doyetailed
into each other for closure Skin flaps with distal pedicles,
flaps torn loose as a cuff and those m so called degloymg m-
juries cannot be simply laid back and sutured The flap that
remamns perfectly white, even with release of pressure m the
cuff, will not surnvine and must be excased

If muscle fails to bleed or contract when stimulated 1t
should be excised 1 endons are not sacrificed even 1f immeds-

¢y S Cln North in r 3R 1501 3515 Decenber 1958
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ate reparr 1s not mndicated, unless they are badly damaged
or go to digits alrcady amputated Tendons must he covered
with subcutancous tissue and shin if they are to surine
Nerve tissue should never be excised unless there are loose
ends protruding from amputation stumps Ina badly crushed
wound nerves are left alone and placed m anatomic position
m a bud of fat or muscle Divided nerve ends are brought into
approximation if at all fcasible at the imtal operation Bone
frigments that have Kept therr soft-tissue attachments will
survive and should not be ramoved The only two absolute
mdications for amputation of a part are loss of blood supply
and impossibility of restoration of function Lven a badly
crippled finger 1s of more use than no finger

Laperience suggests caution m attempting primary repair
of flevor tendons between the prosimal finger flexion crease
and the distal palmar flexion erease T'our hours 1s a safe time
limt for primary flevor tendon repair mn the palm and 2
hours when the mjury 1s m the digit When primary repair
15 followed by mfection, function s destroyed and second
ary repair and reconstruction are made many times more
difficult Sites of deep-tissue reconstruction and repair must
be covered with as nearly normal tissue as possible Tendons
left exposed mm a wound are sure to become necrotic, and
tendon repaur under these circumstances 1s futile

Gentleness m handling of tissues 1s a prime requisite mn
hand surgery Rough retraction, rubbing the tendons with
guze and grasping large amounts of tissue with hemostats
add to delay 1n healing and to scar formation Careful repair
of deep structures demands adequate exposure Tendons, es-
pecially flevar tendons, tend to retract from the accidental
wound These must be recovered by accessory incisions
rather than by groping about with a hemostat or forceful re-
traction of the wound edges

Lstensor tendons can be repaired more readily than flexor
tendons Flevor tendons dnided distal to the midportion of
the middle phalanx may be primarily suturedif 1l other con-
ditions are met The suture line should not be too close to the
pulley over the middle phalan- lest 1t become adherent Re-
sults of tendon suture between the middle flexion crease of
the finger and the distal prlmar crease are not always satis-
factory (secondary reparr 1s not always successful either) In
a clean cut wound that has been coy ered with dressing and
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cxamined within 2 hours after myury, primary repair may
be permissible, particularly n the young patient Primar
tendon graftmg m this region 1s not recommended Division
of the flexor tendons mn the palm can be repared with assur-
ance Inyury here 1s often associated with digital nerve dam
age and this should always be looked for Divssion of the
flexor pollicis longus 1s usually amenable to primary repair
though some surgeons aduise agamst exploration m the
thenar area For tendon suture, the sutures must be the
finest, compatible with required holding power

Primary nerve suture, when feasible, 1s preferred to de
layed suture Suturing s done with the finest matersal, with
care used to pass the suture through only the perineurtum
and not the substance of the nerve The authors use mter
rupted sutures of 6 0 ophthalmic sk with swaged on needle

Fractures of phalanges and metacarpals can often be re
duced by manual mawpulatton and the part molded over a
splint m the position of function This position can be mam-
tamned by compression dressing, occasionally traction may
be required Severe crushing mjuries of the hand with assoct-
ated fracture require over-all compression dressing with
the hand molded over a unnversal sphnt

After wound excision, deep reparr and wound clostre, the
operation 1s completed by applying a compression dressmg
and immobslizing the splint

Third-Degree Burns of Dorsum of Hand John \ Mon
crief” (Brooke Army Med Center) reports results of early
exaston and grafting in 27 hands (17 patients) myolved in
full-thickness burns of the dorsum L-xcept m 2 patients, atl
digits sustamed full thickness burns, and damaged shin was
exctsed The dorsum of the hand was excised m all 27 In 15
patients the forearm was also excised arcumferentially usu
ally up to and occasionally mcluding the elbow Exeision
was accomplished at varymg pertods from the day of mjury
to the 7th day afterward Lsperience proved that 48 72 hours
was the optimum mterval Grafting was done 2 13 davs after
cxcston but shin coverage m most was attamed the 2d or
3d day The area of graftmg was determined by the area of
excision Tor restoration of function it was of prime 1mpoc-
tance that excision he carried tp the midlateral partion of the
dignts  Deep dart~ were made over mterphalangeal jomt

(7) Am ] Sarg € 3 544 Oct ber 1954
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areas Excision of both mterdigital web spaces and the the-
nar web was carried well onto the palm  Arecas of thenar
and hy pothenar space CNILCNCEs FEqUITING exCIsion wLre re-
moved «o that their margins were m a broken, curved hine
When dressings are not changed the 2d or 3d day after graft-
mg, consderable graft loss may result from mfection m the
arca of 2d-degrec burn on palms and digits

Phy~cal therapy s mstituted as <oon as graft takes are
stable enough to allow actine motion Often treatment 1s
started m a whirlpool tank immediately after the second
dressing change “This incrcases range of motion rapidly and
Keeps the hand much deaner than any other method The

Fig 145 —Hanls 154 days after burn and 153 days after exasion Grafted 3

days after burn " Middie ships of extensor mechanism on 2d 3d and 4th digits of
Tight hand were destroyed by fire These joints were pinned resulng n_ fusion 1n
Position shown Excellent functional result (Note that 3d degree burns of forearms
here also excised Venous network remains promment ) (Courtesy of Moncrief J A
™ J Surg 96 535 544, October 1958 )
brimary object 1s to increase flexion of the metacarpophalan
geal joints and to obtan mastmum abduction of the thumb
Adequate range of motion of the hand and its digits was ac-
complished within 3-9 weehs after injury Full range of mo
tion, mcludmg fully coordinated and delicate mosements,
W“asaccomplished 1n 12 of 21 hands In those not gamng full
range of motion, function attamned was adequate for writing,
::tmg and using the hand for all but the most intricate
Ovements One patient had to have the interphalangeal
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joints fused because of the depth of the burn (Fig 143)
Eien so, he had sufficient function to enable him to grasp ob-
jects of moderate size without difficulty and to write, dress
and care for himself

The time necessary for return of sensation in grafted areas
varied Dagits and prosumal portions of the forearm or hand
were the first to regam feehng Light touch could be per-
cerved on the 14th-18th day after graftmg, and sharp or dull
sensations and temperature changes were noted after 30
days

Management of Burned Hand s discussed by D C Rob-
ertson® (Univ of Toronto) on the basis of a 10 year evpert-
ence with over 250 patients with burns, of whom about 50
had burns of the dorsum of the hand Open treatment has
hinated application 1 the hand Any estensnve burn of the
hand 1s treated by the closed method Tlus method consists
m multiple debridement and not 1 excision Grafts can be
placed on tissue which 1s just begimung to granulate and
which will mamtan the characteristics of subcutaneous 115
sue Full takes have been accomplished 1w all cases

Tecanic ~—The hand 1s tumobilized m a position of function for
11 days Then the dressing 1s changed under light anesthesia the
operating room All necrotic tissue ts remosed If there 15 consider-
able discharge re dressing is done with dry pads only , 1t burned are1s
are dry a liyer of petroleum jelly 1s apphed, wnd dressing puds arc
maistened 1 silue before they are reapphed Four such debride-
sments and chinges of dressing are done every 48 hours before graft-
ing 1s performed usunlly on the 17th or 18thdvy

A shin graft about 601 1n thick 15 2pplied to the hind without su
tures and the hand 1s dressed m a unnersal sphnt Fre dnys htexl'
dressings are removed When the outer bandages are tihen oft ant
the sphint 1s removed, the whole hand with the dressmg pads 10 Phcg
1s tumersed tn warm water or saline Dresstngs float off easmly an
the patient 1s encouraged to begin movement of the fingers at first
very gently After An hour or so the hind 1s re~dressed and the sphint
1s reapplied The same procedure 1s cirned out twice the next d1y
Time tahen for range of motion to merease 1llows grafts to becmrnel
firmly settled Periods spent out of dressing and sphnt are mcre1sed
fairly rapudly and by the nd of a weeh no further dressings 1€
used Physical therapy at this stage is accomphshed by the patient
tumscli, following instructions given by the surgeon Later 1 miore
formal program mav he adopted but tlus 1s often unnecessiry sinee
mos ument returns guickly without it

Decp burns of the hand mvolving a tendon and jomt cap-
sule, should also be treated conservatnvely In 14-18 days the

e
(8) ] Bone & Jont Surg 40 A 625637 Junme 1958
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extent of damage is readily apparent, and excision of gan-
grenous portions of the finger with immediate repair by
grafting may be undertaken if nccessary.

Results have been excellent. There was no instance of con-
tracture resulting in important restriction of flexion. In 3
patients grafts became thick and lumpy with intermittent
fissures over the joints: these were treated after 6 months
by complete excision of skin of the dorsum of the hand and
fingers with resurfacing by a dermatome graft about 0.018
in. thick, with excellent results. On the average, patients re-
covered full motion of the fingers in about 3 months. Some,
of course, never regained full motion, and many continued
to improve after 3 mounths. The only complication was a
Volkmanu's ischemic contracture of the intrinsic muscles of
the hand. This was attributed to pressure due to swelling
deep within the hand and not to the dressing. This hand was
treated by division of the interosseous tendons through a
longitudinal incision over the proximal phalanx, which pro-
vided an excellent approach to these structures on each side.

Lymphangioplasty for Filarial Lymphedema was devel-
oped by U. Mohan Rau® (Govt. Gen’l Hosp., Madras, India).

Tecnxic~Under general anesthesia a small incision is made into
the subcutaneous tissue near the nipple on the side of the lymphedema.
Through this, a long-eyed probe in which 2 long (40-in,) strands of
nylon has been threaded is introduced, The tip of the probe is pushed
subcutancously downward as far as it will go. A second incision is
made over the tip of the probe and the probe and nylon pulled out
from the subcutancous region through this incision, The tip of the
probe is reintroduced through the second incision and pushed through
the subcutaneous tissue downward as far as it will go. A third inci-
sion 1s made over the tip of this probe and the probe and nylon deliv-
ered through this incision as before. This process of burying the ny-
on strands through the subcutaneous tissues is repeated until the re-
%:g::‘ (t’l{ th]c ankle is reached, thus burying 2 long strands of nylon
these S:&; (llisg to the ankle, subcut:mgousl_v. It 1s not necessary t? fix
: 3 n the subcutaneous region. Usually 6 strands of nylon,
in groups of two each and about 1 in. apart, are buried, and for each
PAT 4 small incisions are used. For the occasional bleeding from the
;"C‘S"J“S, hemostasis is procured by manual pressure. The incisions

re closed with 1 stitch for each incision and then dressed as usual,
after which the patient returns to the ward.

. In 3 patients with much hyperplastic filarial subcutaneous
tlfsues a.nd excess of skin, lymphangioplasty was combined
Mﬂsion of excess tissues. In a patient in whom the foot

©) Indian ). Surg, 20:40-52, February, 1958.
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was imvolhed, excision was done by a midhne dorsal mesion,
with extension to the medinl and lateral borders of the foot
from the lower end of the median dorsal masion After ex
aision of the subcutaneous tissues, the evcess m the shin flaps
was swtably trimmed In a patient with the leg mvolied
sunilar procedures were adopted, with use of 1 longrtudinil
mession on the inner and another on the outer aspect of the
leg

Nylon lymphangioplasty alone was performed on 11 pa
tients After a 6 year follow up, sttisfactory results were
noted m only 3 patients v ho had mamly }ymphedema In the
other patients who also had much hy perplastic subcutaneons
tissues and excessne skin mere lymphangioplasty was not
satisfactory Even though there was mndwect evidence that
the Iy mph was being efficiently dramed anay, the excess s
sues did not regress In 3 patients of this type, Iymphangio
plasty with excision of excess skin and hyperplastic subcu
taneous tissues was done, 1 2 short- and long term results
were good

Almost all patients who were operated on were econom
ically underprivileged worked and walked about barelegged
and barefooted and hence could not have elastic supports for
the diseased Iimbs Some were neglectful of hygrenic care
of the edematous hmb If precautions had been tahen, the
percentage of good results nught have been unproved



ANESTHESIA
Lihited by

STUART C. CULLEN, M.D,

DEPRESSANT DRUGS

Comparison in Man of Effects of Promethazine, Secobar-
bital and Meperidine Alone and in Combination on Certain
Respiratory Functions and for Use in Preanesthetic Medica-
tion was made by Lawrence D Egbert, Martin L Norton,
James I Echenhoff and Robert D Drippst (Unn of Penn-
sslvama) Promethazime 1s an antihistamune which has been
reported to produce scdation, protect ammals agamst ana-
phylactic shock, prevent pulmonary edema caused by nox
lous gases or epmephrine, rcduce nausea and vomiting, di-
late coronary vesscls, have no effect on the blood pressure
and stabilize the cardiovascular system

In clinical double-blind studies 1t was found that prometh-
azie 1s a mild sedativ e, with an intensity of action compara-
ble to that of secobarbital when dosage ratios of 1 2 are com-
pared (50 mg promethazine and 100 mg secobarbital) Tt
adds to the sedation provided by secobarbital or meperidine
The sedation offered by etther promethazine or secobarbital
1s adequate for relief of apprehension i most patients before
operation, increased doses of sedatives do not seem to help
greatly m reducing this complaint

Promethazine did not reduce the meidence of nausea and
‘omiting in the immediate postoperative period on a statis-
tical basis Nor did the drug reduce the mcidence of imme-
diate postoperative restlessriess

The respiratory actions of promethazme are difficult to
assess Two observations suggested a modest stimulant ef
fect an increased respiratory rate and minute volume were
noted 1n volunteers recen\xng" the drug, and the degree of re-
‘Mof respiratory rate and mnute volume caused by

() South M J 5111731177 September 1958
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meperidine was no greater with addition ol promethazine
Promethazme probably has little significant effect on res
prration m man

Durning the study obseriers were ashed to guess whether
the patient had recetved promethazine There was no cor
relation betneen guess and reahty

Promethazine did not have a deletenous effect on blood
pressure or pulse rate There seemed to be a shght slonng
of the pulse when sedation nas more pronounced

Side effects promunent among 1olunteers were pam 1t the
aite of the intramuscular myection, dry ness of the month ant
restlessness
» {In view of the widespread applicatton of promethazine (and smmlar
drugs) for premedication 1t 1s susprising that there are so few controtied
obserations on the effectiveness of the drug This article 1> a refreshing
obyective mquiry mto promethazme The reader should be careful to note
that the authors make a distmction between sedation (drowsiness) and
the relsef of apprehension Contrary to a common concept promethazing
seems not to dimmsh apprehension The reader should also note that
contrary to popular notion the action of promethazine fs not s0 outstand
g that its presence 1s easily determned —Ed }

Comparison of Barbiturate Antagonists Thiopentone
Anesthesia for mmor procedures was carried out b LF
O'Riordan and A D Breward? (Munster, Germany) m 55
patients wha were divsded mto five groups Ten controls re-
cened no analeptic, 10 were grien mkethamude, 1 Gm . 5
prerotoxin 6 mg , 10 Megimde 50 mg and Daptazole
15 mg , and 20 Megimide, 100 mg Blood pressure, pulse and
respiration were recorded before anesthesia, immediately
after mjection of thiopentone and after myection of the
analeptic

Although the number of patients studied was too small for
valid statsstical analy ste Meginude alone and combned Dap
tazole and Megimide provided the most effectrne meanis for
reversmg thiopentone anesthesta Patients mn these groups
reganed consciousness rapidly and myection of the analeptic
restored the blood pressure pulse and resprrations to near
preanesthetic values After conscrousness had been regamed,
the patients were someun hat drowsy and usually went into
hght steep from which they were eastly awakened and most
could leave the haspital withnn 2 hours after operattos Onhy
1 of the 10 patients who recened thiopenton. alone recov-
ered sufficrenth to lewve 2 hours after start of anesthest

SRt
127 Anesth & Mraly 37 17619 Ma) June 1958
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None recanang picrotonin were fit to Ieave withm that tnne
and only 1 who reeenvad mhethamide

Prcrotosm was givent to only 5 patients because, although
drowsy, they were rmtable and restless after the ingection
and often <howed Iarge rebound m blood pressure Lyven
though ancsthesta was hghtened by the picrotovn there
was httle real acceleration an recovery

W hatover the exact pharmacologic action of Mcginude, 1ts
spectfieity for the barbiturates 1s pronounced In doses of
100 myr, this drug was of hittle value as an analeptic when
the mam ancsthetic agent was cyclopropane (4 patients),
triichlorocthylene (3 patients) or ethyl ether (3 patients)

Thesc findings are apphed to barbiturate mtosication by
regarding the coma as prolonged, deep anesthesia Mor
bidity and mortahty of such ancsthetization are lessened by
achieving a hghter plane of coma if this 1s <afelv possible
The accumulating Iitcrature and the authors’ own results
suggest that Megmide and Daptazole provide the safest,
most cfficient means for combating coma produced by
barbiturates

* {The status of Memmde and DAaptizole 1s antagomsts to barbiturates
15 not well established The duta prescnted m this and sumlar mquirtes
are msufficient to resolve the problem N\umerous detuls pertinent to
evaluation of the mvestigation reported are absent and ascessment of the
valdity of the data 15 not possible —Ld ]

Evaluation of New Analgesic Agent. d-Propoxyphene
Hydrochloride (Darvon) in Preanesthetic and Postanes-
thetic Management 15 presented by George Valentine and
Stevens ] Martin® (St Francis Hosp, Hartford, Conn)
Preoperatn e admimstration of a capsule contaimng 65 mg
d proponyphene  hydrochloride reduced somewhat the
amount of anesthetic agent required for induction and mamn-
tenance of anesthesia for major operations This dose did not
produce somnolence, euphoria, amnesa, respiratory or car-
diovascular depression, nausea, vomiting, urticaria or undue
imitability of the central nersous system Secretions of the
fesprratory tract were not sigmificantly depressed

4 Propoxy phene hydrochloride given 1n the postoperatrie
period produced a definite beneficial analgesic action, which
Was greater than that obtamed by use of 325 mg codeine
Phosphate
ﬂaanson was not attempted between the effects of d

@) Anesth & Analg 38 5055 Jan Feb 1959
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propoxyphene hydrochloride and agents stronger than co-
deme phosphate i relieving postoperatine pam Such a
study might reveal that d-propoxy phene hydrochloride has
further advantages or hmitations

In many instances doses of 130 mg were given postoper-
atively (and not considered m ths study) which ncreased
the analgesic action without causmg any ads erse effects

d-Propovy phene hydrochloride appears promising as 3
mild analgesic that can be used by anesthesiologists Its es
sential disadvantage 1s that it 1s available only for oral use

Duration of Action of Levallorphan was mvestigated by
Mark Swerdlow * Four groups of patients were given an m
travenous mjection of levallorphan (in 1 100 ratio) 1, 134, 2
and 3 hours, respectively, before a standard dose of pethi-

B

°, Depression

0

50 L ! ] ——
0 mtns 3 5 7 3
Time after pethidine injection
Frg 146 —Minute volume changes a lesallorphan plus pethrdine & lesallory han
1 hour before pethidme ¢ levallorphan 1, hours before Eethndme 4 levallorphan

2 hours before pethidine ¢ levallorphan 3 hours ! efore pethiding f pethidine alone
(Courtesy of Swerdlow M Anaesthesia 14 178 183 Apni 1959)

dine In each group the effects of the pethidine on the re
spiratory rate and minute yolume were measured Fimdmg»
were compared with those n patients w ho recened this dose
of petlndine alone and others who recenved pethudine mned
with levallorphan (100 1)

(4) Anaesthessa 14 %181 April 1959
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Statistical analysts <howed that when levallorphan s
given not longer than 134 hours before pethidine, the depres-
ston of respiratory rate 1o sigmficantly less than that result-
mg from petludine alone At longer mtervals, the respira-
tory ratc reflects dimmmshing protection by levallorphan
The munute volume, however, 15 sigmficantly better with
lIevallorphan at all mtervals (g 146)

It the effects of levallorphan given at vartous times before
pethidine are compared with the effects when levallorphan
15 given together wath petindine, at the l-hour interval
(table), protection 1s <nmlar to that provided by syn-
chronous admimistration of levallorphan When pethidine 1<

Courantson of P4-L witn I ryvartort 11aN-Berore-Pernmine Groups
RESPIRATION RATE  MINUTE VOLUME

bava srqUENCGE 't r ‘r r

Lt hr before P 19 P> 08 03 P> 05
LijhrsbeforeP 38 P <001 32 001 <P <01
L2hrs beforeP 59 P <001 52 P <.00.

1
L3hrsbeforeP 6.1 P <001 64 P< 001

grven, at 114 hours protection has begun to dimimsh and
2 and 3 hours after levallorphan protection 1s significantly
dimimished

In an earher chmical study, the authors admimstered a
dose of levallorphan before anesthesta with thiopental-mt
tous otde-onyvgen, supplemented by mterrmttent doses of
alpha prodine and found that 1 operations of up to 5 hours’
duration respiratory depression rarely developed It was
then surnuised that Ievallorphan had 2-5 hours’ duration of
action However, in that study, respiratory exchange was
not actually measured, presence of surgical stimulation no
doubt mfluenced the depth of respiration and also a dimm
ishing amount of alpha-prodine (1n mithgrams/minute)
®as admimstered during the last 2 3 hours Estimate of the
length of action of levallorphan was therefore not neces-
sanly ewact

The present work affords a better 1dea of the duration of
useful antagonism afforded by levallorphan agamst opiate-
1nduced respiratory depression Effectne protection 1s pro-
vided for 60 90 minutes, after which progressiely less pro-
tection 15 afforded
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Choice of Pressure-Breathing Apparatus Factors to
Consider are presented by Meyer Saklad, Elthu Saklnd and
Charles V' Cox® (Rhode Island Hosp, Providence) The
mtrapulmonary pressure pattern produced by various pres
sure-breathing appiratus has real influence on the degree of
arculatory effect produced There 15 general agreement that
elevated mtrapulmonary pressure diminishes cardiac output
by mterfering with function of the right heart It has been
suggested that pressure should drap rapidly after reversal,
in the begmmng of eapiration, decreasing quickly to or

TABLE 1 —Pressure Ratios 1x Pressure Brearine Devices

Pato
Elevated
Seconds Ratio Seconds pressure
Tnipirat on | Elevated | _ Low Low
INSP RAT BN | EXP RAT OM Pressure | Pressure | pressure
Emerson 088 264 130 136 216 | 11 [
Jefferson
1 1 time ratio 1176 224 113 224 176 [181
Jefferson
1 2 time ratio 08 240 130 136 184 1138
Bennett 072 264 136 120 216 118
Stephenson 120 344 128 1176 288 116

near atmospheric, with a mean mask pressure during the
expiratary period as near as possible to atmospheric

Anheney and co workers agree that a negative pressure
phase may augment the circulation 1n the ntact thorax, but
not 1n the open thorax They stated that the pressure pro-
file that least mterferes with circulation should be one third
positine pressure with abrupt fall to atmospheric pressure
for the remaining two thirds of the respiratory cycle

The authors studied several pieces of equipment used 111
pressure breathing during anesthesia from the viewpomnt of
mtermittent positive-pressure patterns Summary of these
studies 15 given i Table 1 Pulmonary compliance and re-
sistance are altered during anesthesia and surgery The oper-
ator who 1s accustomed to bag squeezing can at least scnse
large deviations from normal, and endeavors to muntamn

(5) Anesth & Analg 383241 Jan Feb 1959
53¢
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sati~factory ventilation Some apparatus, by virtue of de-
sign, mahe it easier to mamtam yventilation under altered
crcumstances, The authors «tudicd the effect of interposed
resistance on pulmonary inflation by the ventilating ability
of these four devices: Jefferson ventilator, Emerson con-
troller-assistor, Bennett assister and the Stephen<on con-
trolled respiration umt. Findings are summarized in Table 2

In general, a« the tidal strohe decreases elevation of mtra-

TABLE 2 —Prrir\TAGE DFCREASE 1IN AMOUAT OF Gis
Druiverin witit V ARVING RFSISTANCE

" Apramatus | Port| Gas
nize | delivered| Decrease
{mm {ce) |(percent)
Jefferson 20 650 [
Tidal volume | 12 650 1]
650 cc 7 550 153
5 500 23
Bennett 20 750 0
Tidal volume | 12 725 33
750 cc 7 625 166
b 450 40
Emerson 20 625 ]
Tidal volume-| 12 625 0
625 cc 7 625 0
5 600 4
Stephenson 20 675 o
Tidal volume-| 12 675 L]
676 ce 7 650 4
5 625 8

pulmonar) bressure decreases and the pressure pattern
changes Thus 1t would seem that the more efficient the umt
m dely ering tidal exchange by overcoming resistance the
more likely 1t 15 to produce an elevated mean intrapulmonary
Pressure Herein elevated mean mtrapulmonary pressure re-
flects the improved ventilation, but this prolonged elevated
pressure may have deleterrous effects on cardiac output

>
of ;[l'I;he reader must not be musled into hypoventilating patients because
nd :a' of mnterfering wiath circulation There 1s reasonable esvidence to
Prescsa ¢ that interference with circulation by elevated mean intrapulmonic
exlsu‘:l‘;;s I8 Olf significance only i circumstances 1n which there 1s an

arc n
ciency, etc_‘;:&tory deficlency such as hypovolemra, myocardial nsuffi

echanical Ventilators are compared by E Dean Bab-
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bage, James O Elam and Robert O Bauer® (Buffalo) The
performance of the Emerson controller resembles that of
the volume-limited, pressure-variable devices, whereas the
Bennett shows changes characteristic of the pressure m
ited, volume-variable type of ventilator As assistors these
two devices present comparable features Negative-pressure
expiratory phases are available with both The stroke vol
umes delivered by both appear on calibrated bellows Re
serve pressure up to 50 cm water to act on the reseriorr
bellows 1s available with the Emerson ventilator The Ben
nett assistor controller has the following desirable features
quiet operation, a T valve for changeover from machime to
manual operation, a volume mndicator on the rocker arm and
a volume calibrator on the glass enclosing the accordion
bellows The bwlt in volume ndicator on the rocker arm 1s
hignly efficient The value 1t gave comctded exactly with the
amount of ventilation as recorded on a Monaghan yenti1
tion meter placed at the facepiece Closure of the breathing
tube at the facepiece grves immediate warning that ven-
tilation 1s mterrupted Sufficient negative pressure 1s casily
obtaned by changing the weight on the rocher arm

The redesigned Jefferson ventilator has an accordion bel-
lows mstead of a bag within the transparent chamber This
permits the anesthesiologist to observe the volume of gases
being delivered to the patient Complete obstruction at the
facepiece stops the excursion of this bellows All models
have a T valve, pernutting rapid change from ventiator to
manual control

The Stephenson controlled resprration unit changes 1ts
volume less than do any of the contemporary models tested
Nevertheless, the volume mdicator that controls the excur-
sion of the lower bellows 1s not correct Total occlusion at
the facepiece can be undetected by the anesthesiologist, un-
less he continually observes the lower bellows Another
shortcommg 1s that there 1s no provision for a quick chinge
over from 1entilator to manual control The mpple allovwing
the anesthetic gases to be introduced nto the “throat” be-
tween the two bellows 1s dangerous and unnecessary

The Morch surgical respirator has a bwlt in volume -
dicator and an aneroid manometer It 1s the noistest of all
the machines tested \ entilation of the patient 1s usunlly
T Mew York J Med 58 26532657 Aug 15 1958
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catisfactory, but it is <hfficult to obtain negative pressure.

Kinetic Resistance of Relaxed Respiratory System. Ac-
cording to Joln Butler® (Birmingham, England), increas-
ing use of mechanical respirators during anesthesia and for
therapeutic purposes has focnsed attention on the mechanics
of intermittent positine-negative pressure ventilation and
the importance of acquiring data on total pressure change
necessary for endotracheal ventilation of the completely re-
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charl® 147 —Hypathetical pressure volume diagrams of airmay pressure and volume
Soanges duning endotracheal 1 Hind pressures are mean values from

31ty atents without cough, and compliance (static) pressures are means from
,917“)““1- anesthetized patients (Courtesy of Butler J Chn Sc 16 491 502,

laved patient A simple comparative estimate of kmetic
forces 1s obtamable by ventilating at two different rates and
measuring the increase in the maximum pressure variation

total hindrance pressure) at the higher rate

Three women and 14 men, aged 21-67, were studied All
tl?;l nofrmal chests on chinical and \-ray examnation though
Smgko ten had shight or moderate cough, often attributed to
the nmg. Measurements were made m supimne posttion with
“ate:ms at the sides Pressure variation of about 12 em of
—Z2FT Was necessary to ventilate these anesthetized and re-

@ Cim Se 16 491 505, 1957
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laxed patients at 20 ¢ /mmute with tidal volume of 05 L
and sine wave flow pattern Total hindrance pressure mn
these patients was mcreased when compared with previously
reported results obtained by ventilating unanesthetized sub-
jects m a box respirator Rise of hindrance pressure within
crease of the ventilatory rate was about the same as that pre-
dicted from these studies on unanesthetized subjects This
suggested presence of a factor that increased total hindrance
to ventilation, but did not rise as expected at the faster res
piratory rates The behavior of this structure resistance fac-
tor suggested that 1t was due to chest-wall hysteresis and
variation 1n volume of ventilated lung tissue when endotra-
cheal ventilation was practiced m these relaxed, anesthe-
tized patients

There was considerably greater total hindrance pressure
m older patients who had cough (group 2) than in younger
pattents without cough (group 1) This was mamly due to
larger deflationary hindrance pressure There was no con
tinuous association of deflationary pressure with age n el
ther group The deflationary hindrance pressure mn older pa-
tients with cough was decreased when end deflationary
volume was mcreased by 05 L (which mcreased awrway
pressure by about 5 cm 1n these patients) (Fig 147) This
indicated that it was probably associated with passtve nar
rowing of the airways n the deflationary phase and suggests
why the anesthetist often assists ventilation by mamtammng
shight positive pressure 1n the airways

Passive alteration 1n bronchial resistance m subjects with
cough durmg the deflationary phase 1s probable ‘Wheezing
of the patient with chronic bronchitis may also be due to pas
sive and mechanical increase of expiratory resistance rather
than to active bronchospastic change as 1s widely believed
Frequent failure of bronchodilators to relieve these patients
would thus be explamned

Controlled Passive Respiration under General Anesthesta
for Peroral Endoscopy, with Proposed Extenston of Jack-
son-Huber Nomenclature of Bronchopulmonary Segments
The method described by Ira A Polisar, & Stewart Owre,
Gert B Biemas and Charles R Weeth® (Long Island Col-
lege Hosp, Brooklyn) consists essentially of ntray enous
use of short acting barbiturate 1 just sufficient quantity to
@ Tr Am Acad Ophth 62 178188 Mar Apr 1928
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abohish the hd refles, an ultrashort-acting muscle paraly sant
(sucemy Icholime), also mtravenously, to the pomt of com-
plete piralysts (apnea) and use of a mechamical thoraco-
abdominal respirator that permts controlled passive respir-
ation with the patient hghtly asleep and paralyzed Ths type
of ancsthesia, used routucly m about 250 patients, permitted
visualizatton of more distal bronchu than 1s usually possible
with topical anesthesia Need for haste 1s ehmmated, mo-

RT DT BRCTTHIAL TREP

ca1al Prorchus
17) Superior Branch
18} Irferior Branch
La onc 15
20) Superior Brarvch
21) Irferior Prarch
sver Lobe Bronck §
Apical(“uperior)3rorcins
243 Superior Brarch
35) tedlal Pranch
%) Lateral Brarch

Superior Bran
(37) Inferior Eranch
(38) Lateral Pranch

1
I3 e S ek Jockun Hoger nemencitns A1l dner
IS, Siaboped extensuon (Courtesy of Polisar T A et ol Tr Am Acad Opheh
tton at the head and neck 1s possible through wide range,
normal physiologic motion of the bronchi 1s present and
cough 15 absent

A bronchoscope of smaller diameter (6 mm 1nstead of 8
mm ) can be mserted into the right upper lobe bronchus and
its anterior and posterior segmental orifices, nto the left
upper lobe bronchus and 1ts hngular orifice, mto the middle
lobe bronchus and mto segmental orifices of both low er lobe
bronchi The 6 mm bronchoscope will admit the Broyles
optical preces foroblique, nght angle and retrograde

Tertiary or ceomental hranehs comnctifata +ha oo d o+ ¢
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overventilation, afferent stimulation, afferent paralysis, cen-
tral action of drugs and prolonged neuromuscular block
Apnea should not be treated by use of a drug unless there are
clear mdications for it and the choice of drug 1s speaific
When sertous uncertainty arises, the wisest course 18 to use
conservative treatment and to avoid comphcating an al
ready difficult picture

Paton suggests several investigations that mught help to
clarify the situation Although analysis of a heterogeneous
collection of case histories 1s often not completely reward
ing, this task needs to be undertaken 1 an effort to eheit
predisposing factors and possibly to exclude otherwise plau-
sible explanations for tlus complication In most reported
cases of prolonged apnea there has been uncertamty as to
whether resprratory failure 1s of peripheral or central origin
The required information could easily be obtained if use was
made of some small portable stunulator counected to an
electrode applied to suitable motor nerves through the shin
surface Faradization therapy has developed considerable
experience of points at which the motor nerve to a muscle
can be stimulated fairly selectively Re-exammnation of this
experience by anesthetists could furmish a useful weapon It
would be more elegant to obtamn a recordmng of muscle ten-
sion or action potential, but this 1s hardly practictl for
everyday anesthetic use A shrewd obserier can make a rea
sonable estunate by eye of the extent of paralysis of a
standard muscle

Possibility that d-tubocurarine and perhaps other relax
ants have central effect should be testable by EEG This
would not be possible on all patients, but 1t should be feast-
ble to have a reasonable number of subjects under various
operative conditions recen g typical relaxants and to test
whether any convulsive or depressant effects attributable to
the relaxant appear

A final possibility 1s that of analyzing excretory products
m the urme, eg, if 1t 1s suggested that prolonged action
by d-tubocurarine 1s due to failure to elimmate the drug,
then 1t should be possible to show that a smaller 1mount has
been excreted than normally Sumlar analyses could be ex-
tended to all muscle relgxants now used Studres of the
pharmacody namics of d-tubocurarine should throw hght on
constderably more than the question of prolonged apnea
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» {Suice pitieats these duyys are so often bomdnrded with a shotgun’
tape of ancsthetse process the retder will do wddf to heed the excellent
adviec of the uthor and 1vosd expossng the helpless pitient to 1 simular
bareage of deugs during his attempts to recover ~1d

Effects of Apnea, Endotracheal Suction and Oxygen In-
sufflation, Alone and in Combination, on Arterial Oxygen
Saturation in Anesthetized Patients were stucicd by Anto-~
nio Boba, Johs ] Cincotts, Thomas E Psazza and Charles
M Landmessa® (Mbam, N YY) \pnea of T munute s dur-
aton and apnea with undotracheal suction of the same dura-
tion produccd a high degree and medence of arterial ovy gen
destturation The range mean and median valucs were close
for the two groups Statistical compartson of the means re-
vealed no sypmficant difference These findings tend to
support the mmpression that catheter suction of the distal
trachea through the usual large-bore endotracheal tube s a
U-flow phasomenon mterrupted only by the capture of
secretions

In endotracheal suction carried out through a large unob-
structed endotracheal tube, very hittle arr was aspirated from
the lungs

When statistical comparison was made between the
groups of patients m whom ovi gen was msufflated and those
m whom no msufflation occurred, a high degree of signifi-
cance was found The sdea that ovvgen msufflation will
mamntamn adequate arteral ovygen saturation i the apneic
patrent 1s not new It was surpnising to observe, however,
how hittle ovy gen msufflation was needed to mamtam ade
quate artersal saturation 1n presence of simultaneous endo-
tracheal suction

If arterial ovygen saturation of 93% 1s considered criti-
cal, endotracheal suction does not sigmficantly contribute
to artersal oxy gen desaturation, and a small amount of oxy-
gen msufflation offers adequate protection

It1s unlikely that the obseryed decrease m arterial oy gen
saturation was secondary to diffusion anova Diffusion
ano\ta requred that the patient be sufficrently denstroge-
nated and that room air be mnhaled to dilute the mnture pres-
ent m the aheolwr space Nether factor obtamed m the
authors’ study

In these studies, apnea was a constant factor, suction was
contmued over 1 mnute, the suction tip was free and the

{2) ¥ Lab & Chin Med 53 680 685 Vlay 1959
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major airways were unobstructed Two mayor hazards of
endotracheal suction m routine climical practice are the pos
sihility of wedging the tip of the catheter into one of the
lesser bronchi or clamping of the vocal cords around the
stiction catheter The obvious consequence of the first pos-
sibility would be failure to remove secretions at large and
possibly atelectasis of that particular portion of the lung
The second possibihity presents the same hazards, but on a
somew hat larger scale Under these conditions, use of a dou-
ble-lumen catheter for simultaneous suction and oxygen n-
sufflation offers some tangible and practical advantages

CIRCULATION

Micracirculatory Derangements as Basis for Lethal Man-
1festations of Experimental Shock were studied by Benja
min W Zwerfach® (New York Univ -Bellevue Med Cen
ter) In the shock syndrome the itestmal tract and the
Inver are mvolved 1n the decompensatory trend leading to 1r-
reversibihity The hepatorenal hypothesss, by 1ts very nature
emphasizes the importance of functional changes n the liver
Protracted shock leads to disturbances of liver metabolism,
manifested by extensive changes mn blood chemustry ele
vated uric acid levels, mncrease 1n blood 1ron and, 1 support
of the primary thesis of the hepatorenal concept, liberation
of the iron bearmng protem ferriin Viviperfusion of the
Iner protects the ammal against shock When the hiver air-
culation was arterialized by anastomosmng the portal vew
with the renal artery the irreversible aspects of severe hem-
orrhagic shock were avorded The fact that blockade of the
Rupfier elements of the Liver abrogates all forms of toler-
ance further confirms the importance of this organ system to
the over-all response to shock

The “gut factor” in the shoch reaction represents thesc
elements (1) bactera are present i the lumen of the bowel
and can give rise to toxac products (2) the mtestinal wall
sets up a local defense barrier which normally does not per-
mit bacteria or their products to enter the arculation, (3)
systenmic distribution of these tosic agents occurs via the

(3) Brt J Anesth 30 366 484 October 1938
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except for a short period, (8) Jabored, diaphragmatic respir-
ation followed by (9) respiratory arrest, presumably of cen
tral ongin, (10) cardiac arthythmia and arrest

The efficacy of blood replacement measures 1s reflected by
their abihty to restore the microcirculation m visceral tis-
sues Thus, under conditions leading to irreversibility the
mfusion of blood or blood substitutes results m a transient,
mechanical improvement of blood flow through the capil-
lary bed, with the added blood serving to distend the atonic
arterioles and venules

The basic importance of the functional state of microcir-
culation with respect to the ultunate outcome can best be 1l-
lustrated by experiments 1 which mncreasmgly severe epr~
sodes of hemorrhage were used to induce shock Three
categories of peripheral circulatory collapse can be induced
Acute, massive loss of blood 1s represented by a syndrome
m wiuch the capillary bed as an organic umt remamns unim-
parred Collapse of the circulation was a direct consequence
of excessn e vasoconstriction of the large blood vessels and
the mechanical failure of blood to reach the tissites This
condition 1s readily reversed by blood replacement

A second or mtermediate type of shock can be obtamed
with graded hemorrhage By this procedure, animals were
mamtamned 1n a gnen state of hypotension for selected pe-
riods The mitial compensatory changes characteristic of
blood loss per se are progressnely lost and replaced by com-~
pensatory alterations Blood, trapped in the capillaty bed
and 1n the small vems, serves to mtensify the already se-
verely reduced blood volume With time, vascular decom-
pensation predominates along with onset of irreversibility

A third, or tonic type of shock can be obtamed regularly
by superimposing the deleterious effect of anesthetic agents,
such as ether or pentobarbital, bacterial products, adreual
msufficiency, ete The mmtial compensatory responses of the
penpheral vascular bed are only poorly developed and much
fess effective Evidence of endothelal pathology appears 1z
visceral tissues, comeident with stasts and hemoconcentra-
tion This form of shock 1s uniformly refractory to blood
replacement measures

Vascular Responses to Carbon Dioxide during Anesthesia
i Man L McArdle and I C Roddiet (Belfast) pomt out

(4) Brt ] Anaesth 30 358 366 August 1938
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that mhalation of 30% CO: for 1-2 munutes causes a strihing
merease m resistance to blood flow 1n the extremities, mainly
m the shelctal muscles and largely mediated through vaso-
motor nerves This 15 accompamed by marked rise m sys-
tohe, diastohie and pulse arterial pressure

The authors studicd the effect of general anesthesia on
these responses in young women who had mnor gyneco-
logic operations When the patients were deeply anesthe-
tized, COz mhalation caused no change or a fall 1n forearm
vascular resistance This was not because depression of the
respiratory response to CO. with anesthesia led to less
CO_ bemg tahen up by the lungs than m the conscious pa-
tient Tall m the arterial blood pH during 30% CO. mhala
tion was simular m the conscious and anesthetized patients
Other arculatory reflexes, such as forearm vasodilatation
m response to change m posture, were greatly reduced or
abohshed The results would mmply that nervous and hu-
moral components of vasoconstriction with hy percapma de
pend on normal functionming of the nervous system

It has long been postulated that CO2 exerts two actions
with opposite effects on peripheral vascular tone, a direct
action, causing vasodilatation, and an indirect action due to
direct and reflex stimulation of vasomotor centers, causing
vasocoustriction  \When the central nervous system 1s in-
tact, the mdirect action 1s dommnant The present results
could be explamed by the hy pothesis that general anesthesia
had so depressed reflex actrvity that direct action of CO-
became dominant, causing a fall in vascular resistance due
to local vasodilatation

A large transient vasodilatation occurs wn the forearm
withm a few seconds of stoppmg CO» mhalation, similar to
that in the dog leg when artificial respiration 1s started after
apneic diffusion oxygenation The exact mechamusm of this
vasodilatation 1s obscure through 1t seems related to a rap-
1dly falling Pcos 1 the arterial blood Even after vasomotor
nerves to the forearm have been blocked, after vasodilata-
tion still occurs General anesthesia, which greatly depresses
reflex vasoconstrictor response to hy percapnia, 15 without
any noticeable effect on after vasodilatation It would appear
therefore that a humoral mechanism, related m some way
to the rapidly falling arterial Pcog 1s myolsed

Though anesthesia may protect the patient from dangers
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of the pressor response to CO. inhalation because this 1s
largely mediated through the nervous system it may not
greatly modify the dangers of the posthypercapnic state
during which shock and cardiac irregularities may occur

Pressor response to CO: was greatly reduced or abol
1shed by deep anesthesia Arterial pressure never fell i the
anesthetized patient during CO- inhalation even when there
was pronounced fall in forearm vascular resistance

Hjy percapma crused bradycardia in the conscious patient
but thns effect was reversed under deep aunesthesia Possibly
tlus reversal was partly due to general depression of the
reflex actinaty by the anesthetic drugs because other reflexes
affecting heart rate were depressed During deep anesthesia
merease m heart rate with carotid compression was greatly
reduced or absent

Although assessment of ventilation was crude most of the
experirnents confirmed that general anesthesia depresses
respiratory response to COa inhalation However depres
ston of respiratory responses seemed less pronounced than
that of vascular responses

Accumulition of CO.1n the body 1s not mmfrequent during
general anesthesia Many factors such as the respiratory
depressant effect of anesthetic drugs increase m respiratory
dead space wncreased use of muscle relaxants mefficiency of
artificral ventidation and use of hypothermua may be re
sponsible for the resultint hypercapmia It has been sug
gested that some of the cardiovasculir complications that
may accompany anesthesin are due in part to altered CO
balance Present experiments show that general 1nesthe-ia
m1y greatly modify the normal cardiovascular responses to
hy percapnia and this should be borne m mind when cardio
vascular changes during anesthesia are being attributed to
changes mn CO» elimination

» [Unfortunately the authors gne the mpression that the changes ot
served oceur with all types of mhalation anesthesia Actually the observa
tions were made only with a combmation of thiopental nitrous oxide and
ether It appears furthermore that there was not a steady state As a
result even though the data are interesting 1t 1s difficuit to determme
thewr apphcabihty to the chimcal situations mentioned —Ed ]

Studies on Renal Vasoconstrictor Responses Antomo
Boba Samuel R Powers Jr and Arthur A Stemn (Albany

\ Y ) observed a high cidence of postoperative renal dvs

(5) Anesthes ology 70 768 276 May June 1939
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function during their early experience with exasion of ab-
dommal aortic ancurysms under conventional anesthesia
Further expenience showed that this compheation can be
prevented by use of a ganglionic blocking agent during the
period of aortic occlusion. The possibility that the preven-
tion of some vasoconstrictor phenomena mght be responsi-
ble for this occurrence was supported by esperimental
reports that a pathologic picture similar to the one observed
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Fig 150 —Artennal blood pressure and renal blood flow changes after clamping of
abdominal aorta Blood pressure 1s recorded in mullimeters of mercury and renal
flow as percentage of control values Note profound drop n renal flow unmatched by
comparable drop in blood pressure (Courtesy of Boba A et al  Anesthesiology
20 263276 May June, 1939)
by the authors may be secondary to local vascular disturb-
ances The high incidence of renal dysfunction noted after
body trauma and the generalized vasoconstrictor response
to esperimental and climical trauma suggested that vaso-
constriction may be the underlying factor common to both
entities

The authors evaluated by laboratory means the role of
renal vasoconstrictor responses mn the production of renal
pathologic changes Clamping the abdominal aorta of mon-
grel dogs just distal to the renal arteries decreased renal
blood flow, which was associated with 1ncrease mn renal vas
cular resistance (Fig 150) These immediate changes were
associated with late histopathologic changes compatible
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with an acute 1schemic episode and morphologically similar
to human, distal tubular necrosis Acute mechanical dener-
vation of the kidney prevented immediate renal hemody-
namuc alterations, and pharmacologic denervation (gangii
ome blockade, Fig 151) modified favorably the immediate
changes and late histopathologic mamfestations

Lamited trauma to 1 hind Iimb produced immediate and
late renal manifestations similar to those observed after
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Fig 151 —Artenal blood pressure and renal blood flow changes during admxmi
tration of ganghomc blocking agent Note that the twalpal;a’n:mbe]t:cfag;u;m r::‘g};]l{e)r)a‘rl: L
e o vems Gy S oo M e ey 50268236 May
June 1959 )
aortic clamping Ganglionic blockade used immediately after
trauma favorably modified immediate and late renal changes

In the kidney, 1t 1s possible to produce vasoconstrictor
responses that result mn listologic damage Prevention of
the constrictor response modifies favorably this course of
events

Are there other vital areas where similar vasoconstrictive
responses occur and to the same extent? The answer to this
question mught modify our entire therapeutic approach In
hemorrhagic shock a simlar problem exists Though the
recommended chinical approach 1s maintenance of maxmmal
vasoconstriction by exogenous pressor substances, the exper
ymental evidence 1n the laboratory points out that their use
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doces not mcrease the survival rate When an attempt 1s made
at suppressig the vasoconstrictor response to hemorrhage,
an increase m the survival rate 1s observed

Reserpme and Vascular Tone Basic researches described
by J H Burn® (Oxford Uniy ) have shown that reserpine 1s
2 valuible tool for analvzing factors that control vascular
tone It has been learned that the store of noradrenaline and
adrenalime present in the heart and blood vessels 1s not mnert,
but that certnn substances, such as nicotine and many sym-
pathomimetic ammes, rele1se noradrenaline from 1t and that
n the heart there 1s normally a release not due to any known
agent The store of noradrenaline controls sensitivity of the
organ to noradrenaline reaclhing it via the svmpathetic
nerves or via the blood stream, and the store can be replen
1shed from the blood stream

Diminution 1n sensitivity to noradrenalme occurs 1n a nor-
mal amimal when ntravenous infuston of norepmephrime 1s
ginven Sensitivity of the vessel wall appears to depend on
the size of the store of noradrenaline present 1n the wall Be-
cause sympathetic nerves act by lhiberating noradrenaline,
sensitivity of the vessel wall to sympathetic impulses de-
pends on size of the store of noradrenaline present in the
wall When the store 1s large, as after intrayenous infusion
of norepinephrine sensitivity of the wall to svmpathetic im-
pulses 1s low, and for this reason abrupt fall of blood pres
sure occurs when the intravenous drip of norepmephrine 1s
stopped

The practical suggestion that emerges from this 1s that
when a patient’s blood pressure has been mantamed for
some time by intravenous drip ol norepmephrine, and when
alarmng fall 1n blood pressure occurs on stopping the drip,
the correct procedure then 1s not to restart the drip, but to
give an injection of ephedrine, which causes discharge
of noradrenaline from the store i the vessel walls Ephed
rme acts like Tyramine and phenylethylimine as an adren
aline hiberator and 1ts effect 1s greatest when the store m the
vessel walls 1s greatest But ephedrine 1s more suited for -
Jection 1n these circumstances than 1s Tyramine or phenyl
ethylamine because these two substances are soon destroy ed
by amine oxidase Ephedrine having a methyl group on the
alpha carbon atom, cannot be destroyed by amine owdase
—_

(6) Brit J Anaesth 30 351357 August 1958
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and therefore goes on acting for a much longer time

It 1s always risky to assume that what happens m the cat
or dog will also happen 1n man, but the assumption 1n ths
mstance seems justifiable
* {If this 1s applicable to man, 1t 1s something to remember 1 circum
stances m which 1t becomes difficult to wean a patient from a continuous
drip of norepinephrine —Ed ]

Comparison of Vasopressor Responses in Presence of
Phenothiazine Denivatives G W N Eggers, Jr, Gunter
Corssen and Charles R Allen” (Univ of Texas) poimnt out
that the sedative and tranquilizing actions of phenothiazine
compounds make them desirable for preanesthetic medica-
tion They afford psychic sedation, reduce the total amount
of narcotics and anesthetic agents needed and decrease se-
cretory activity, nausea and vomiting Phenothiazine com-
pounds depress the ascending reticular system, which re
sults 1n a reduction of central reflex activity, mcluding the
normal response to stress There 15 reduction of myocardial
irntability by these drugs, due partly to their local anes
thetic action When this action 1s desirable, mepazine offers
the most promise Hvpotension 1s often noted when chlor
promazine 1s admimistered and to a lesser degree with other
phenothiazines The appearance of hypotension 1s alarm-
g, but more distressing 1s the mnability to combat this hy-
potension with standard vasopressors

The authors compared the effects of promethazine, mepa-
zine and chlorpromazine on vasopressor response in dogs
Epinephrine, norepinephrine, methoxamne and phenyleph
rine were the vasopressors studied Response was remark-
ably consistent in all the dogs The effectrve blood pressure
raising ability of epimephrine was shghtly dimished n
presence of promethazine and mepazine (Fig 152) The
epmephrine reversal effect m the presence of chlorproma-
zine was noted 1n all the dogs The effectn e blood pressure-
raising ability of norepmephrine was not appreciably di-
mished 1n the presence of promethazine, mepazine or
chlorpromazine Pressor response mcreased shghtly mn the
presence of mepazine and chlorpromazine, probably because
of a depresston of baroreceptor reflexes The effectne blood
pressure-ruising ability of methoxamine was dimmished by
all phenothiazine dernatives, particularly chlorpromazine

(7) Ancsthesiology 70 261 267 May June 1959
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The ability of pheny lephrine to raise blood pressure was also
diminished by all the phenothiazines, particularly chlor-
promazine.

The duration of action of epinephrine and norepinephrine
was not appreciably affected by the phenothiazines studied.
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Fig 152 —Average blood pressure raising ability of epnephnue, norepmeph:
Tethosamine and phenylephyre 10 cofméolé ind_m presence of Promethazine, meps’
orprom:
20263555, M?;Ju::,m;DH) urtesy of Eggers, » Jr, et al  Anesthesiology
Average duration of action of methoxamine and phenyleph-
rine was reduced 1n the presence of mepazine and markedly
S0 1n the presence of chlorpromazine Promethazine did not

decrease the duration of phenylephrine activity, but did de-
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crease that of methoxamine Intravenous phenothmazines
produced sudden thongh transient fall m arterial blood pres-
sure and tachypnea that persisted even after the pressure
returned to premjection levels The most rapid return of
blood pressure to premjection level was usually noted with
use of mepazine

INHALATION ANESTHESIA

Nitrous Oxide Hypalgesia in Traned Subjects F P
Haugen, W J Coppock and H C Berqust® (Umv of Ore
gon) studied the effects of various concentrations of mtrous
osade on the thresholds for electnic stimuh apphed to filled
teeth Nime subjects without previous experience with -
trous oxide were tested and gas concentrations of 25%, 30%,
40% and 50% were used The absolute threshold was the
powt at which the stumulus was just felt, and the avord
ance threshold was at an intensity where just-tolerable
pan was noted The two thresholds ran parallel courses
with no mdication that the pamful quality of the stimu-
tus disappears without concomutant change m the absolute
threshold

In a conventional induction during inhalation anesthesia,
conscrousness 1s lost rapidly, but in the authors’ expernment
the first stage was prolonged with no dehberate intent to
produce unconsciousness The person eaperiencing the ef-
fects of the gas was usually anare of a terrsfic poundmg
the ears, far faster i tempo than the heartbeat The sound
seemed to engulf everything, though all sounds seemed ex-
aggerated m volume If the pounding could be disregarded,
he was aware of a delightful warmth sweeping over hus body
A fhaght of 1deas and thoughts was expertenced with a com-
pelling urge to transmit them, but which were usnally for-
gotten when full consciousness returned Sometimes the test
subject had difficulty in restrammng himself phy sically or vo
cally, but most succeeded The stimulus to the tooth broke
into the delirtum and alerted the subject mto signalling
with the key He was sure that he was far from accurate
1 the response to the stimulus and often frantically pressed

(8) Ancsthesiology 20 321 32¢ May June 1959
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the key as though afrmid the mtensity would be increased
before he could signal

An uncypected result of the testing was the influence of
learning on the cffccts of nitrous oxide With one exception,
no more than five test runs were required before the subject
learned to discriminate the stimulus from the general state
of mental confusion resulting from the inhalation of the gas
This vanable has not been taken mto account 1n some of the
earlier studies The factor of learming, together with the
close correlation between the absolute threshold and the
avordance threshold, lead to the conclusion that an interpre-
tation of the term “nitrous oxide analgesia” must be elastic
enough to mnclude the part played by confusion It cannot be
assumed from these tests that mitrous owide produces a
state of analgesia comparable to that observed n patients to
whom a moderate, but effective, dose of morphine has been
admimstered

" {Another le of the confi surrounding the states of ‘ analgesta,’
anesthesta,” * sedation ” etc —Ld ]

Cyclopropane Anesthesta —I Cardiac rate and rhythm dur
mg steady levels of cyclopropane anesthesia at normal and ele-
vated end-cxprratory carbon dioxide tensions —A study of 31
healthy persons was made by A A Lurie, R E Jones, H W
Linde, M L Price, R D Dripps and H L Price? (Univ of
Pennsylvania) Responses to eapertmental variables of cy
clopropane and CO- tensions were not mnfluenced by drugs
given before anesthesia (opiates, barbiturates or belladonna
dernatives) nor by reflexes or alterations mn function sec-
ondary to operation Observation was prolonged and many
data were recorded contimuouslv Concentration of cyclo
propane 1 end expired air was mamntamed constant withm
1 vol %

Cardiac arrhythmias occurred rarely, provided alveolar
Pco; was normal and arterial blood concentration of cyclo-
Propane was below 19 mg /100 ml When ventricular ex-
trasystoles were present before induction of anesthesia, they
disappeared or were reduced 1 frequency immediately
after mduction Arrhythmias that occurred during anesthe-
Sta 1n the absence of purposeful Pco elevation consisted of
Ist degree heart block, wandering pacemaker, atrial extra-
systoles or fibrillation, complete heart block, atrioventricu

9 Anesthes ology 19 457 472 July Aug 1958
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lar nodal rhythm, atrioventricular nodal extrasystoles and
ventricular extrasystoles from one or more foc, mcluding
multifocal ventricular tachycardia Usually the arrhythmias
were 1mpure, changed from one type to another and often
reverted to normal sinus rhythm during apparently un-
changed conditions

When end expiratory Pcos was normal or subnormal (20-
43 mm Hg), cardiac arrhythmias occurred mn 19 of 29 sub-
Jects, with nodal rhythm and ventricular extrasystoles pre-
dominating Cardiac arrhythmias appeared, on the average,
once 1n every 100 minutes of anesthesta, persisting for 5 min
utes Beats onigmating in the smoatrial node were often pres-
ent with those of abnormal ongin

‘When end-expiratory Pco. was normal or subnormal
and end-expired or blood cyclopropane concentration had
been maintained constant for 15 mnutes or more, most
(80%) arrhythmias were of atrioventricular nodal or ven
tricular origin or both Incidence of both types increased
rapidly at arterial blood cyclopropane concentrations above
15-20 mg /100 ml, but at any particular cyclopropane con-
centration ncidence of ventricular thythms was below that
of nodal rhythms When ventricular extrasystoles were oc-
curning, interspersed beats of supraventricular ongin were
mitiated from the atrioventricular node m 6 of 9 patients
Mean cyclopropane concentration at which arrhythma
appeared for the first time was 259 = 71 (SD) mg /100
ml The corresponding mean Pcop was 333 mm Hg

In 9 subjects supraventricular arrhythmias developed on
12 occasions during anesthesia when end expired Pcos was
normal or subnormal The average heart rate before mduc-
tion was 74 6 contractions per mmute The average rate dur-
mg anesthesta when cardiac rhythm was normal was 707
for the whole period of normo or hypocapma and 67 4 pre
ceding development of arrhythmia The average rate dur-
g supraventricular arrhythmias was 685 Corresponding
data from 9 subjects i whom ventricular extrasystoles de
veloped on 10 occastons were 74 4, 67 3 and 823 The differ-
ence between the last two was highly significant Increase
i rate appeared attributable to addition of ventricular ec-
topic beats to those of supraventricular onigin

Supraventricular arrhythmias were neither preceded nor
follow ed by statistically significant change 1n artersal blood
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pressure In contrast, ventricular arrhy thmias were preceded
by sigmificant imcrease The averages corresponding to the
periods mentioned were 120/77, 131/84 and 133/79 mm
Hg

Arrhy thmias occurring during hypercapma were 1denti-
cal with those during normocapma, but the appearance rate
was greater, averagimg 4 5/100 munutes, and abnormal
rhy thms occupicd over 60% of the time during which Pco.
was elevated There was no evidence that hypercapma sig-
nificantly affected incrdence of supray entricular arrhythmias
Ventricular extrasystoles were relatively more numerous
than during normocapnia and were present m 83% of the
total number of arrhythmias obseryved

There was no subject in whom a ventncular arrhy thmia
could not be produced by elevating the Pcog, but the level at
which arrhythmia appeared varied considerably from sub-
Ject to subject “Threshold” values for Pco, ranged from 44
to 107 mm Hg, with mean of 74 mm Hg Average blood
cyclopropane concentration at the Pco. threshold was 18
mg /100 ml (range 8-30) There was no apparent rela-
tion between occurrence of arrhy thmias and type of respira
tion (spontaneous or controlled) present at the time Indi-
vidual differences 1n threshold could be attributed largely to
the cyclopropane concentration i arterial blood Mean
heart rate during ventricular arrhy thmias induced by hyper-
capnia was significantly decreased to 93 2/minute

On 28 occasions end expiratory CO: tension was de-
creased rapidly to normal from levels of 53 10+ mm Hg In
2 of 8 subjects with smus rhythm at the start ventricular ar-
thythmias developed as Pco; decreased In 16 of 20 subjects
with ventricular arrhythmia during hypercapnia, this re-
verted to sinus rhythm as Pco. approached normal levels
Ventricular arrhy thma worsened 1n 4 subjects (greater fre-
quency of ventricular extrasystoles or appearance of more
ectopic foc1) Arrhythmias observed durmmg declining Pco,
did not differ from those obsered duning hypercapnia or
deep cyclopropane anesthesia In the group with arrhyth-
mua, the rate of fall of Pco» and mmtial Pcos were significantly
higher than 1n those without arrhythmia Al arrhythmias
disappeared within 5 manutes and only m 7 of the 28 n-
stances did hypotension develop to 80 mm Hg systolic or
below This degree of hypotension was transient occurring
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n only 3 of 6 patients m whom arrhy thma developed In no
mstance did ventricular fibrillation or asystole occur

These data mdicate that cyclopropane per se can mitiate
ventricular arrhythmas m normal man not subjected to op
eration, even if there 15 normal onygenation and elimmation
of COp Incidence of arrhythmas increases rapidly with -
creastng cyclopropane concentration If Pcos 1s permitted to
mcerease above normal levels during cyclopropane anesthe-
sia, ventnicular arrhy thmns wall ocour 1o every stance of the
degree of respiratory acidosts 15 sufficient Ventricular ar-
rhythmias may appear or worsen if elevated Pcos 15 reduced
and hikehihood of this increases with greater rates of fall and
with tigher blood cyclopropane concentrations

II Epmephrine and norepmephrine m vutistion of ventricular
arrhiythias by carbon dioxide whalation —H L Price, Lure,
Jones, M L Price and Linde? found that an increase m alve-
olar Pco. precipitated entricular arrhythmias m each of 28
human subjects anesthetized with cyclopropane

Intravenous nfusions of epinephrine and/or norepmeph-
rine at rates of 4-26 pg /mmute produced stmilar arrhyth
mias 1n 6 of 8 subjects Ventricular arrhy thma could not be
produced m 1 by an miusion of epimephrine at the rate of 12
ug /munute or i another by 26 pg /munute norepinephnne

The concentrations of epmephrine and norepmephrme
1n artersal plasma during periods of arrhy thmia were much
greater when the arrhythmya was produced by mfusion than
when 1t was caused by hypercapma This suggests that an
increase in circulabing catechol amines was not the cause
of the arrhythmias Atropme did not appreciably affect the
ability of hypercapma to tmitiate ventncular arrhythmas

Bilateral blockade of the stellate ganghons with local
anesthetic rendered hypercapma practically unable to pro-
duce ventricular arrhythmias but did not significantly alter
the abihity of nfused epmephrine or norepmephrme to do
so The effect of blockade of the stellate ganghons in pre-
venting arrhythmas was not due to comadent artertal
hypotension, systenmc absorption of the local anesthetic
drug or sadsertent vagus blockade, presumably 1t resulted
from interruption of the sympathetic fibers supplymg the
heart

Reduction of elevated ahveolar Pcos toward normal re-

(1) Anestheniology 19 619 630 Sept Oct 1958
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sulted 1 disappearance of ventricular arrhythmias, except
m the few mstances m which the concentrations of epineph-
rine and norepimephrnine m artertal plasma were m the range
capable of producing arrhythmias before hypercapnia was
corrected and when the rate of Pco. reduction exceeded 25
mm /minute Hg

It 1s suggested that hy percapnia increases the rate of Iib-
eration of catechol amines from sympathetic nerves termi-
nating m the myocardium and that this causes ventricular
arrhythmias Anunes hiberated from the adrenal medulla or
from other sources during hy percapma are relatively inef-
fective m producing arrhy thmias, erther because they do not
casily penetrate the myocardium or because they enter the
coronary vessels only after ditution with a large volume of
crrculating blood

» [This 15 interesting material and one of the more rational interpreta
tions of the interactions of the catechol amines and eyclopropane It 15
also interesting because of the traditional method of testing anesthetic
drugs with challenge doses of epinepherine. Finally, 1t 1s nteresting be-
cause of the relationship to the matenal reported by Burn in the section
on Circulation —Ed ]

Manual and Mechanical Control of Ventilation during Cy-
clopropane Anesthesta Mary R Wester, LeRoy W Krum-
perman, Lsther M Gretsheimer and James C Erichson?
(Temple Unn ) studied 1n 34 patients the respiratory factors
that mught be responsible for the appearance of cardiac ar-
rhythmias during cyclopropane anesthesia Respiration was
controlled manually 1n 15 patients and mechamcally 1n 14,
m 5 the control was manual 1n the beginning and mecham
cal later During such control, hugh blood levels of cyclopro-
Ppane were compatible with adequate oaygenation, as gauged
by determinations of oxygen saturation, carbon dioxide ten-
sion and pH The ECG changes interpreted as a shifting of
the pacemaker toward the atrioventricular node, occurred
repeatedly 1n 5 patients, but were not associated with any
noticeable cardiac irregularnity Distinctly palpable arrhyth
mias occurred in 2 patients, in 1 of these, spontaneous res
piration had been permutted early in the anesthesta and n
the other, there were indications of underlying cardiovascu
far instability Hyperventilation was more frequent than
hypoventilation
‘DCSﬂte hy perventilation sufficient to produce respiratory

2 JAMA 168 22492252 Dec 27 1958
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can also be used 1n open-drop techme No toxic effect on the
Iver has been observed with its use

The authors gave Fluothane® to 68 obstetric patients for
30 minutes or more In routine vaginal dehveries, induction
of anesthesia was smooth and rapid, with a short exata-
tion period Patients recanved 100 mg meperidine hydro-
chloride and 200 mg pentobarbital intramuscularly for se-
dation Fluothane® was given only intermittently to obtam
analgesta and anesthesia In some instances, immediately
post partum, the uterus got boggy, would not contract after
admmustration of Pitocin® or methylergonovine and became
the source of considerable postpartum bleeding

The effect of Fluothane® on the gravid uterus at term was
observed under direct vision m 26 patients who had cesarean
section, 18 of whom show ed an atonic uterus that showed no
signs of contractions after mtrayenous Pitocin® and methyl-
ergonovine The uterus contracted only when Fluothane®
admmstration was interrupted and removed from the sys-
tem by frequent flushing with oxygen for 3-5 minutes, fol-
lowed by direct infiltration of the uterine muscle with Pito-
cn® In some patients, the amount of bleeding was alarming
and whole blood had to be given rapidly

There was defintte relationship between the utermne tonus
and duration of the Fluothane® admuinsstration In some
patients, excessive bleeding presented quite a problem No
1l effects on the infants were noted

The effect of Fluothane® seems to depend on the dura-
tion of pregnancy Uterine tonus was not affected when Fluo-
thane® was given as an anesthetic for curettage after abor-
tion 1 the first 3 months of pregnancy

Inhibitory Action of Halothane on Contractiity of Hu-
man Pregnant Uterus Mostyn P Embrey, Willlam J Gar-
rett and Derek L Pryer® (Umv of Oxford) studied uterine
contractility by tocography in 10 women 1n late pregnancy
during pamless contracttons and 1n 2 women during labor
In each patient the pattern of uterine contractility was
studied for control periods before and after induction of
anesthesia

Premedication was with atropme Induction and mam-
tenance were carried out with halothane and air enriched
wygen Duration of anesthesia was 13 35 minutes, and

(6) Lancet 2 1093 1094 Nov 22, 1958
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at no time was a concentration of more than 3% halothane
required Most patients were maintamed on 2%

In each patient halothane had a defimte inhibitory effect
on the contractility of the uterus, with complete or almost
complete obliteration of the contractions (Fig 154) Graph
1cally the action was most pronounced when the preanes
thetic activity of the uterus was greatest, but in all instances
the effect was obvious Inhibition of spontaneous uterme
contractility was demonstrated 1n 11 patients In the other
patient an oxytocin intravenous infusion was being used
and an exactly similar effect on the artificially induced con
tractions was observed In all patients the inhibitory effect
occurred rapidly after loss of consciousness and disappeared

HALOTHANE
ANRSTH VoM

s u S5URG C

TS
Ww

Mn

Fig 154 —Inhib of uter ne 1ty by haloth 5 start
U ‘unconscious C conscious  Vom vomiting (Courtesy of Embrey M P e of
Lancet 2 1093 1094 Nov 22 1958 )

as quickly when the anesthetic was withdrawn Induction
was easy, rapid, pleasant and rarely attended by excitement

In ndicating the clear mhibitory effect of halothane on
the contractility of the parturient uterus, the authors do not
intend to recommend its widespread use 1n obstetrics But
an anesthetic agent which relaxes the uterus so effectnn ely
and which may not, perhaps, have the dangers of chloro
form or the unpleasant sequelae of deep ether may find a
place 1n circumstances n which uterme relaxation 1s es-
sential L g, 1ts value might be considerable 1n the per-
formance of version or other intrauterme manipulations 1n
cases of constriction ring or when an overdose of oxytocin
or mmpending tonic contraction threatens uterine rupture
Conversely, this drug may be contraindicated where uterme
relaxation 1s a disadvantage Severe uterme hemorrhage
may attend use of halothane in vagmal delwery and ce-
sarean section
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Anesthesia with Azeotropic Mixture of Halothane and
Dicthyl Ether: Effect on Acid-Base Balance, Electrolyte
Balance, Cardiac Rhythm and Circulatory Dynamics was
studicd by Allen B Dobkin? (Unn of Saskatchewan), with
the techmeal assistance of Keith Drummond and Noel Pur-
hin Halothanc has some depressant effects on circulation and
resprration 1o mummize these, Hudon and Jacques have
suggested the addition of dicthyl ether The authors tried to
determime whether a minture of halothane and ether pro-
duced any gross alterations 1 acid-base balance, electrolyte
balwee, cardine rhythm and circulatory dynamucs mn pa-
tients undergomng prolonged operations, and whether such
miture provided satisfactory anesthetic conditions

Data were collected from 50 patients and 11 dogs The pa-
tients were premedicated with pethidine, together with
atropine or scopolamine Induction of anesthesia was with
a “sleep dose” of thiopental and enough gallamme to accom
plish endotracheal intubation Anesthesin was then main-
tamned 1 a nonrebreathing system with mitrous oxide, oxy
gen (2 1) and a minture of halothane and diethyl ether
(683 317 v/\) (halothane ether mixture), which was de
Inered from a calibrated Fluotec vaporizer Artificial respi-
ration was provided by an automatic ventifator with fixed
volume control and variable regulated pressures, set to the
predetermmned respiratory requirements of each patient

No disturbance was found 1n the acid base balance, elec-
trolyte balance, blood sugar or blood urea mtrogen Circu-
latory dynamics and cardinc arrhythmias did not present
the same problems as with halothane anesthesia, though
dogs showed serious cardiac irregularittes if epmephrine
was admimistered during anesthesia with the mnture A
smooth, stable level of anesthesia was easy to mamtain with
only small amounts of muscle relaxants

Since the characteristic action of halothane, like chlor
oform 1s depression of the circulation and respiration, and
because the addition of ether to halothane counteracts these
effects without causing any evident metabolic disturbance,
this mixture warrants extensive trial Howev er, 1t 1S essen-
tial to control the vapor concentration and to provide ar
tificial support to pulmonary ventilation with this mrxture,
as with halothane, 1if difficulties are to be avoided It 1s wise

(7) Brt J Anaesth 31 53 65, February 1959
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also to avoid use of epinephrine during anesthesia with the
halothane ether mixture

Action of Halothane-Diethyl Ether Azeotropic Mixture
on Experimental Animals was studied by J Raventos and
J Dee® An azeotropic mixture 1s defined as a mixture of
two or more hiquuds distilling over 1n a certain ratio at a
constant boiling temperature Hudon and co workers found
that an azeotrope forms when 2 volumes of halothane are
mixed with 1 volume of diethyl ether, this mxture has a
boiling point of 51 5 C and gives out vapors containing halo
thane and ether 1 the proportion of 2 1 These authors n
vestigated the anesthetic action of this azeotrope n over
1,000 patients and compared 1ts action with the effects of
halothane observed in over 3,000 patients They claim that
the effect of the azeotrope, though similar to that of halo-

Lower Limits or FraMMamiLiry of HALOTHANE ETHER
AZEOTROPE AND Dierayr ETHER

Lower limits Ether

cone % viv conc % viv
Ethern O, 21 21
Etherin25% O, 75% N,O 15 15
Azeatrope 1n O, 80 266
Azeotrope 10 50% O, 50% N,0 52 17
Azeotrope in 204 O, 80% N,O 57 19

thane, has these advantages over halothane mcrease m
respiratory minute volume during mduction and mamte
nance of anesthesia, less hypotension, less frequent cardiac
irreguianities and easier controf with a larger margm of
safety

The present authors compared the lower hmits of flam-
mabihity of the vapors of the azeotrope in Oz and in 0a-+N:0
with those of ether under the same conditions Results (ta-
ble) showed almost no difference between the flammability
of ether and that of the azeotrope present in the same pro-
portions There could therefore be a risk of explosions in the
use of the azeotrope n high concentrations, such as those
needed for induction of anesthesia

Cats anesthetized with chloralose were allowed to inhale
106% halothane for 30 60 minutes This was followed with
out a break by admimstration of the azeotrope in a concen
tration of 15% for another 30 60 minutes There was no
U@ Dut J Anasesth 314652 February 1959
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alteration 1n the blood pressure, heart rate and respiratory
mnnte volume after the change from halothane to the azeo-
trope mustures Frgure 155 gives details of one of these
expertments

Experiments on mice revealed that concentrations of
cther between 035% and 166% present in the azeotrope
mintures, which per se hive no demonstrable effects when
adnumistered for as long as 2 hours, have a partially additive
action to halothane

In one cyperiment m which spontaneous extrasystoles
were recorded 1 a cat during azeotrope inhalation these
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Fig 155 —Records of blood pressure heart rate respiratory rate and munute
v}:hm:c of cat duning inhal; of 106% haloth: 15% (Courtesy
of Raventos J 'and Dee J Bnt J Anaesth 31 4652 February 1959 )

disappeared when halothane was admnstered afterward
1t 15 possible that the ether present 1 the azeotrope pro-
duced an adrenahne discharge, which, acting on a heart hy-
persensitized by the halothane, reacted with abnormal con
tractions

This would suggest that 1n some patients the ether con-
tent 1n the azeotrope muxtures could have a deleterious
effect on hearts that are easily hypersensitized by halothane

;1 ['ll_')he early enthusiasm for this azeotropic mixture as represented by
e Dobkin Drummond and Purkin report has waned as a consequence
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of such critical reports as this one and additional climeal experence of
other anesthetists such as Stephen —Ed )

Performance of Absorbents: Continuous Flow was stud-
1ed by Elwyn S Brown? (Roswell Park Mem’l Inst, Buf-
falo) The total quantity of CO, absorbed/100 Gm ab-
sorbent to the point where the absorption was extremely
mefficient was determined mn standard canisters for various
rates of flow. The differences between these quantitres for
the several flow rates were directly related to changes
flow rate By extrapolation, the quantity absorbed for zero
flow rate where absorption would be most complete was
obtained This guantity, which 15 the maximum effective
capacaity of the absorbent, was about 80% of the theoretical
capacity The maximum effective absorption capaaty of
100 Gm absorbent equaled the volume of CO: excreted by
the average aduit in 1 hour

The effective absorption capacities are considerably
smaller than the theoretical capacities of the absorbent
Several factors could reduce the capacity of the absorbent
below the theoretical (1) channeling or poor distribution
of air flow could bypass active lime, (2) drymg by ar
stream and heat of reaction could reduce actinity, and (3)
active absorbent may be so deep 1n the granule that actinity
of the granule 1s essentially zero

Some channeling occurs 1 the camisters used, but this 1s
not a major reason for reduction 1n capacity because a num-
ber of camisters of various sizes and shapes showed httle
vanation 1n therr maximum effective absorption capacity

From the appearance of the exhausted granules and the
umform water content, the limitation 1n absorption capacity
of a granule 1s believed related to diffusion The outside of
the granule and the surface of the pores near the outside are
exhausted first Thereafter absorption of CQ: must occur
deeper m the pore system The diffusion rate of COz down
the pores becomes a limiting factor and absorption slows
At apparent exhaustion, the pores in the center of the gran-
ule still have adequate moisture and activity, but it requires
too long a time for CO, to diffuse m Resting allows hy-
droxide 1ons to diffuse throughout the granule and increase
its over-all actnity However, the unused lime 1s still buried
in the center of the granule and after the small amount of

(9) Anesthesiology 20 4144 Jan Feb 1959
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hydronide 1on that muigrated during the rest period 1s used
up, 1ctivaty drops agamn

Hepatotoxicity of Inhalation Anesthetic Drugs was stud-
1ed by W M Jones, G Margolis and C R Stephent (Duke
Unn') Various concentrations of 1nesthetic drugs (chloro-
form, viny1 ether, cthyl cther, trichloroethylene and Fluo-
thane®) were given to 1,500 white mice by esophageal 1n-
stillation Histologie studies of the hiver were made 72 hours
after exposure to determine hepatotontaity All the drugs
demonstrated at least mummal hepatotoxicrty There were
two types of mummal hepatotonicity The earliest injury
noted with the halogenated drugs was midzone fatty change
m the Iner lobule, which progressed to imolve the central
area with higher dosages This midzone change has been
described as the earliest and mildest mamfestation of he
patic injury with chloroform With the ethers this midzone
change was absent and only central pallor and vacuolation
were obseryed

Chloroform and vinyl ether were the most hepatotoxic
drugs, each producing severe, necrotizing hver changes
Ethyl ether was relatively nnocuous, a finding somewhat
different from studies reported previously that relied on the
bromsulfalein excretion test Perhaps the abnormalities of
liver function reported climcally with ethyl ether are re-
lated more to 1ts effects on metabolism 1n general than to
specific hepatotoxic action Fluothane?®, although capable of
producing widespread fatty changes in the liver, failed to
cause necrosis mn the highest nonlethal dose used, which
was 100% concentration

The results serve as an index of the degree of hepatotox
ity to be expected in man Although species differences
may exist, it may be assumed that the mouse hver responds
to drugs of this type 11 a manner similar to the human liver

Rapid onset of narcosts, together with the progresstie se-
‘verity of lesions noted with increasmng dosages, indicated
that 2 large percentage of the drugs was absorbed from the
gastromtestinal tract This technic permitted the liver to be
exposed to much higher concentrations of drugs, without
causing death in the animal, than could be expected from
admuustration by the respiratory route

Xygen was not given during the period of narcosis The
() Anesthesialogy 19 715723 Nov Dec 1958
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rapid metabolism and recovery to normal feeding habits of
the ammals would minimize the possibility that drug
iduced respiratory depression produced hypoxia

> [Although there still persists a feehing that halothane has a sigmficant

towic effect on the hver, the above evidence seems convinemng that the
effect 1s mimmal —Ed

Influence of General Anesthesia on Intraocular Pressure
1n Man. Effect of Diethyl Ether, Cyclopropane, Vinyl Ether
and Thiopental Sodium was studied by Walter Kornblueth,
Leome Aladjemoft, Florella Magora and Anwar Gabbay®
(Rothschild Hadassah Untv Hosp, Jerusalem) Both eyes
of 70 patients who were undergoing short operative proce-
dures were examined, all the eyes were normal Intraocular
pressure was repeatedly measured immediately before n-
duction of anesthesia, after premedication with morphine
and atropine, at mtervals during the course of anesthesia
and on recovery A Schiotz tonometer witha 55 Gm weight
was used

Lach anesthetic agent tested caused statistrcally signifi-
cant decrease n ntraocular pressure The decrease ranged
from 57 mm Hg with ether to 70 mm Hg with thiopental
sodm, as compared with average 1mtial pressure of 177
mm Hg There was no significant difference 1n the decreases
caused by the various drugs Maximal decrease 1n intraocu-
lar pressure occurred when deep anesthesia was reached
‘With thiopental sodium and vinyl ether, this stage was ustt-
ally reached 5 minutes after starting the anesthesia, with
ether and cyclopropane, within 15 miutes

The usual variations in pupillary size with change in
depth of anesthesta were found During deepest anesthesia
when lowest mtraocular pressure was recorded, mydriasis
was most promment In most patients, blood pressure de
creased by 1020 mm Hg dunng anesthesia Any respira-
tory disturbances during the course of anesthesia, such as
cough, laryngospasm or stramng, which raise venous
pressure, resulted in moderately prolonged increase i in-
traocular pressure

All 1n whom such interference in smooth respiration oc-
curred were therefore excluded from the series

Curare lowered imtraocular pressure by 1349 mm Hg,
with average decrease of 28 mm Hg Tonography show ed

3) AMA Arch Ophth 61 8487, January, 1959
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T-Piece
damental Principle was carried out by William Brooks, Pe-
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ter Stuart and Paul V. Gabel® (Univ. of Rochester) by com-
paring resistance under conditions of constant gas flow in
three T pieces with internal diameters of 1.0, 0.8 and 0.6 cm,,
respectively and three Y pieces of identical calibers. Gas
flows used were 2-50 L./minute. The T or Y piece under
test was connected to simulate the normal clinical pattern of
gas flow. In each case gas inflow was kept constant at 8
L./minute. Through the limb normally connected to the
patient, gas flows up to 50 L./minute were passed. No
reservoir tubing was attached to the expiratory limb. Pres-
sure readings were taken by water manometer connected
to the side arm. Resistance increased with increasing flow
(Fig. 156). At the maximal flow rates used, Y and T pieces

4
—T —

PRESSURE (CM H,0)

30
FLOW (L /MIN) FLOW (L./MIN)

Fig 156 —Pressure rvecordings at constant gas flows (Courtesy of Brooks, Wo
et al : Anesth & Analg 37:191.196, Jaly-Aug., 1958.)
of 1 cm. diameter showed pressures of 1 and 0.9 cm. water,
respectively. Any reduction in diameter resulted in pro-
nounced rise in resistance. When the Y piece was reversed
less resistance was exhibited.

The most critical factor in the general formula for re-
sistance to flow of gases through this type of equipment s
its internal diameter. The relatively high gas flows neces-
sary for satisfactory use of the T piece produced significant
rise in airway pressure during expiration. Undesirable ef-
fects of such increase on respiratory and circulatory func-
tion have been well established and are precisely those
which this technic was originally designed to eliminate. The
() Ancsth. & Analg 37 191196, July-Aug, 1958.
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onignal specifications call for a tube with internal diameter
of 1 e, of such dimensions are adhered to, no undue rise 1n
airway pressure can be detected Any decrease m this diam
cter1s accompanted by merease in masimal expiratory pres
sure This fact appears to have been neglected by the origi-
nators of many modifications and by some manufacturers

Decreased resistance shown by the Y piece when con-
nected 1 reverse posittion 1s evidence of reduced turbulence
of gas flon Because of the inereased velocity of flow 1n the
smaller Y preces thns effect becomes more pronounced

Use of connectors of smaller bore than origially recom-
mended can be vicw ed only with suspicion, this applies par-
ticularly to the commonly used Y prece There 1s no justifi-
cation even in pediatric anesthesia for use of connectors with
mternal diameter below 1 em

» [\ uscful technic, but, 1s 1s so often the case, useful only when properh
applied —Ed |

Halothane and Rebreathing are evaluated by H C New
man* In the ideal open system, in which rebreathing 1s
prevented by diffusion, mspiration draws gases from and
exprration passes gases to reservoirs of mfinite capacity
A mask approaches this system more or less, depending on
1ts construction Alternatinely, mspiration may tahe place
from a fimte reservorr, e g, the cylinders of an anesthetic
apparatus (vi1 reservoir bag), whether of intermittent or
contmuous flow type Rebreathing may then be prevented
by special valves In other systems, elimmation of epired
gases 1s achieved by the flushing effect of large gas volumes
flowing during the latter part of expiration and any subse
quent pause The well-known Magill system 1s an example
of this type, but many others can be designed, eg, the T
piece or the arrangement of Bullough Theoretical consid
erations, laboratory experiments and chnical mvestigations
have shown that in these systems large gas flows are re
quired to prevent rebreathing, the smaller the fresh gas flow
the greater the degree of rebreathing The relationship 1s
mfluenced, among other things, by the precise geometric
arrangement of apparatus components More than a small
amount of rebreathing 1s harmful and necessitates use of
CO; absorbents

Systems that use total rebreathing are called “closed " and

() Bt J Anaesth 30 555562 December 1958
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the fresh gas supply 1s necessanily reduced to the extent of
replacing gases abstracted by the patient and apparatus,
viz, some 200 ml /minute oxygen and sufficient amounts
of other constituents Subsequent loss of gases through the
skin or wound does not invalidate this nomenclature, but
signtficant leakage from the apparatus, whether accidental
or intentsonal, should preclude use of the word “closed ” The
terms “semiclosed” and “semiopen” refer to systems be
tween the two extremes, but, lacking precision, are perhaps
best used sparmgly

For greater clanity, systems are best specified by ther
components, their arrangement and the rate of addition of
fresh constituents to the gas mixture
» [This article 15 mncluded to represent another and not yet qute success
ful attempt to improve the nomenclature of nhalation systems—Ed]

Ether Analges:a Inspired Concentrations, Flammability
and Levels 1n Arterial Blood were studied by Carl M Eber
sole and Joseph F Artusio, Jr® (Cornell Unmiv) Twenty
two unselected patients undergoing cardiac surgery were
given premedication with 02 mg atropme sulfate and anes-
thetized with diethy] ether The analgesic stage was estab
lished with the patients responding to the spoken voice The
EEG activity was momtored continuously, providing an ob-
jective criterion of depth The ECG, blood pressure, pulse
and respiratory rate were momtored durmg analgesia After
at least 20 minutes of stabilization 1n the analgesic state,
samples of the mspired mixture were taken m duplicate
These were taken from an outlet 1n the mspiratory tubing of
a closed-aircle COs-absorbing system and checked for con-
centration of ether Samples of the inspired mixture were
tested for explosibility m the Thomas sparh-ignition cham-
ber Simultaneously 10 cc arterial blood was taken from the
aortic arch by direct needle puncture, sealed and immediately
refrigerated These samples were analyzed for diethy! ether
concentration within 2 hours of collection

The mean concentration of diethyl ether in the inspired
mixture during analgesia was 12 vol % The lower it of
flammability 1s about 2 vol % The mean arterial blood
concentration during the analgesic stage was 32 mg /100
ml The arr blood ratio during analgesta of up to 2 hours
duration was 1 10 The inspired ether-oxygen mixture dur-

(5) Anesthesiology 19 607 610 Sept Oct 1958
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m soda lime 1s 1mpossible Ether peroxide formed in a typ
cal vapotizer was not carmed in detectable amounts to
other parts of a typical anesthetic machine When usual
anesthetic gas mixtures were used for a reasonable penod
under excessively hot conditions no peroxides were found
anywhere in the apparatus

Combustion Characteristics of Anesthetics J S Lawrence
and E K Bastress, Jr? (Murray Hill, N J) studied the
combustion charactenistics of cyclopropane, diethyl ether,
ethylviny! ether (Vinamar) and trifluoroethylvinyl ether
(Fluoromar) Lower flammability hmits were determined

Lower FraammapiLrry LiMirs oF 4 INHALATION ANESTHETIC AGENTS

Lowe:
Flammab hty
Lumt
Anesthetic Agent Atmosphere Xz‘;xget?;
Volume in
Atmosphese
Indicated
Ethyivioyl ether Qxygen 21
Trifluoroethytvinyl ether Oxygen 49
Trfiuoroethylvinyl ether | Oxygen saturated 43
with watet vapor
at23C
™~ oa v 40
40
44
water vapor 8t
Cye) = CD 248%
'ytlopropane xygen
D cthyl siher Oxygen 20
3 ethyl ether Ar 19

*This value published by the Burean of Mines 3s ) sted here for comparison
for ethylvinyl ether, trifluoroethylvinyl ether and diethy!
ether 1 various atmospheres (table) The lower flammabi!
sty bt of tnfluoroethylvinyl ether was about twice that
of the other ethers in the atmospheres tested These were
compared with previously determined values for cyclopro
pane The mfluence of diluents may be noted m the varia
tion of the flammabihity lumt with air and oxygen Use of
arr was equmivalent to addition of an mert diluent (nutrogen)
in the ratio of 35 1 With each agent, change n the lower
it was smalt In the case of water, however, greatel
change n the lower ltmit was effected by adding a small
amount of diluent Thus 1s important since gases m a closed
circuit are nearly saturated

Mimmum spark 1gnition energy was determmed for mix
TG Anesthes ology 20 192197 Mar Apr 1959
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appreciable effect on results Cyclopropane, at the concen-
trations used for anesthesia, when ignited produced more
violent reaction and mught be expected to detonate

Factors Affecting Performance of Absorbents Elwyn
S Brown® (Roswell Park Mem’l Inst, Buffalo) studied the
effect of vanations 1n the breathing pattern on the effective
absorptton capacity of two absorbents soda lime and Bara-
lyme pellets At test conditions that correspond to the values
1 the average adult patient (500 cc tidal volume, respira-
tory rate of 15/minute and CO. production of 280 cc/
minute), efficiency in relation to time was directly related
to the quantity of absorbent an absorber held The Hetd-
brink 9-B Foregger CF no 1 and the no 2 (large) all had
about the same time efficiency 3% hours to an end pomt
of 05% when soda lime was the absorbent

The rate of the termmal failure was different for each of
these absorbers In the Foregger CF no 1, failure was rapid
mspired CO2 concentration rose from 05% to 1% mn less
than half an hour This termmal rise in concentration of m-
spired CO; required considerably more than half an hour
with other absorbers

When Baralyme pellets were the absorbent the time ef
fictency was shortened 12 hours The Heidbrink 9 B had
an efficiency rating of 3 hours, the Foregger CF no 2 (large)
234 hours and the no 1, 2 hours to an end pomt of 0 5% COz
Terminal failure was rapid with 1% CO: bemg reached 1n
about half an hour in each case The Foregger CF no 2
(small) failed within a few minutes with Baralyme pel
lets However, the absorber maintained an exit concentra
tion of 1 5% COs for over 2 hours before an additional rise
in nspired CO:z occurred

Increasing the tidal volume and reducing the resprratory
rate decreased efficiency by 114 2 hours when tidal yolume
was ncreased from 500 to 750 cc Lattle or no further reduc
tion 1n efficiency resulted when tidal volume was mcreased
to 970 cc When the tidal volume and CO., mput rate were
mcereased while respiratory rate of 15/minute and normal
CO: tension were mamtained, significant reduction mn time
efficiency was observed This decrease 1n time efficiency was
proportional to the mcrease mn the CO, production rate

When the same data were analyzed to obtatn the effective

(8) Anesthesiology 70 198 703 Mar Apr 1959
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capraity, the effect of increasing tidal volume was agamn
mimmal with actine absorbent

Evaluation of Inhalers for Trichlorocthylene, Chloroform
and Fluothanc® 1s reported by S I Ngai, Henry D Green,
Jack R Knox and Hamvey C Slocum® (Walter Reed Army
Med Center). The mhalcrs tested were the Duke, modified
Duke, Emotril, Tecota Mark VI, Airlene and an expersmen-
tal Tecota chloroform mhaler Vapor concentrations of the
three anesthetic agents as delivered from these mhalers at
different scttings were measured The effect of changes in
munute volume and abality of the mnhalers to mamtan a given
\vapor concentration were also tested Vapor concentration
was measured with the ad of a double-beam 1infra-red
spectrophotometer

The Duke mhaler performed satisfactorily with trichloro-
cthylene The modified Duke mhaler allowed a gradual 1n
crease m vapor concentration with each higher setting, thus
making 1t surtable for use with chloroform The position of
the mhaler and 1ts temperature had sigmficant effect on the
vapor concentration Iixcept with the experimental Tecota
inhaler, vapor concentration decreased when minute vol-
ume was below 6 or 8 L. With the Airlene inhaler, changes
n minute volume caused irregular changes m yapor con-
centrations All mhalers could mamtamn vapor concentra
tions well, except that with the Emotril 20-30 minutes were
necessary for vapor concentration to stabilize

The modified Duke mhaler, Tecota Mark VI and the ex
perimental chloroform Tecota mhaler were used exten-
sivelv m ammal expertments In dogs paralyzed with suc-
amylcholne and ventilated with a respirator, chloroform
and Fluothane® from these mnhalers produced and mamn
tamed EEG patterns at levels 1, 2 or 3 for up to 90 minutes
In a lumited series of experiments m man these mhalers
were used to admmister chloroform to produce amnesia,
analgesia and CEG changes to levels of 1 or 2 The longest
perod of chloroform mhalation was 60 minutes, the subject
remamed conversant and cooperative throughout There
fore these mhalers are useful for study of chloroform and
Fluothane® analgesia

The role of these inhalers 1n anesthetic management of
mass casualties would depend on several factors Apphica-

(9)  Anesthesiology 19 488 500 July Aug, 1958
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bility and advisability of using chloroform and Fluothane®
for analgesic purposes cannot be determined without fur-
ther studies If use of these drugs should prove advisable, an
accurately calibrated ihaler would provide a practical, rel-
atively safe method for admimstration In untraned hands,
an nhaler able to deliver controlled concentrations of anes-
thetic agents would minmmize the overdosage hazard
Considerations in Design and Function of Anesthetic Va-
porizers are presented by Lucien E Morris and Stanley A
Feldman! (Umv of Washington) Vaporized hiquud anes-

Max mum Eff'c ency of Vaporization
» Bronze porex d s
2 Theoret cot vopor pressure curve
« Foregger bubble botfle
» Boyle s bubble bottle

500" v He dbrink vapor zer
400+
& 00
£
N
* 200
LY
£
3
100-]
o —
© 5 20 7

TEMPERATURE IN °C
Fig 158 ~—Companson_of maxtmum vapor tension of ether produced at vapous
temperatures by Copper hettle Foregger bubble bottle Boyles bubble bottle and

Hedbrink wick vaponizer with theoretical vapor pressure curve for ether (Courtes,
of Morns L E, and Feldman, S A Anesthesiology 19 642 649, Sept Oct, 19583v

thetic agents are still important in clinical anesthesia, either
singly or as adjuvants to some other agent, such as nitrous
oxide

The concentration of a vapor produced 15 a function of the
temperature of the liquid being vaporized and the product
of the total surface and time of contact at the gas-liquid -
terface The energy required for vaporization of a lLiquid
must be supphied 1n accordance with 1ts latent heat of vapor-
1zation If this energy 1s not provided from an external
source the temperature of the hquid will fall, and the ten-

(1) Anesthes ology 19 647 649 Sept Oct 1958
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ston of the vapor above the liquud will be reduced propor-
ton to the vapor pressure curse of the partweular hquid
Thercfore, m the deagn of effective apparatus 1t 1s mmpor-
taut to provude for the conduction of heat dircctly to the
gas liqud interface I the surface of the mterfice 15 small,
the gas wineh passes through the vaporizer must remam
m prolonged contact with the hquid to approach saturation
with the vapor at the particular temperature of that hiquid
Comverscly, 1f the surface 1o sufficiently large, the time of
contact hecomes relatinely wmimportant

In the Copper Kettle saponizer the vaporizing surface 1s
a smtered bronze disk (Poren) which divides the gas passed
through the vaponizer mto a multitude of extremely small
bubbles Therr combined surface area 1s such that the time
of exposure to the hiquid becomes an almost neghgible fac
tor Another advantage of the Porex disk lies m the conduc
tion of heat dircetly to the gas-liquid mterface from the
ambient atmosphere through the copper contamer and cop
per table top Perhaps the most important change made n
the desygn of the Copper Kettle was the departure from the
system which diverted a portion of the total flow of gases
over the Iiquid to be vaporized The vermer control meters
1 hnown amount of o\y gen through the vaporizer, the out-
OW \apor concentration of which ma)y be 70% in the case
of ether It 1 unportant to think of this “oxy gen-through-
ether” not as hife-san g ovygen but as a lethal concentra-
tion of ether vapor which must be diluted by addition of
other gases to the system Thus important principles have
been combined to provide vermer control of concentration,
Eﬁicnenc) of vaporization and moderate thermostabiity The
Superionity of the Porex dish as a vaporizmg surface 1s
shown 1n Figure 158 Deaths hay e occurred during use of the
C“PPCI' Kettle The outflow of vapor concentration from the
}aponzer itself 15 lethal unless diluted and may represent
N the case of ether 50-70% concentration, depending on the
femperature of the Liquid within the vaporizer



RELAXANTS

Neuromuscular Blocking Action of Neomycn: Con-
cern of Anesthesiologist; Report of Case 1s presented by
C B Pittinger, ] P Long and ] R Miller® (State Unnv of
Towa) Intrapentoneal administration of neomyem sulfate
duning anesthesia has been followed by prolonged, pro
found respiratory depression i several patients

Girl, 2, with extrophy of the bladder was scheduled for efectne
ureteromtestinal anastomoses The day before aperation 4 Gm nee
myein sulfate was given orally i divsded doses Preanesthetic medi-
cation consisted of 2 mg morphme sulfate and 02 mg scopolamine
hydrobronude vdministered subcutaneously at 7 am Ancsthesia was
wduced at 8 40 am with a nuxture of nitrous oxide, cvclopropane
and ether and was mamtained after mtubatton with ether delivered
with oxygen through a T tube The procedure was uncompheated
until near the end Respiration was spontaneous and unassisted
Biood pressure, pulse rate and respiratory rate were mamtuned at
about 120/90 140 and 40 respectively At 11 30 am, just before
closure, 1 Gm neomycin sulfate i 10 cc normmal salme was mstitled
mto the peritonenl cvity After closure of the peritoneum, the depth
of anesthesia was illowed to decrewse Progressne respiratory de
presston occurred concomtantly with apparent emergence from an
esthestr At first respirations were assisted later artificial ventilation
was necessary Apnea and flaccid paralysts wese present witun 20
nunutes of admntsiration of neomycin Pulse rate mcreased and blood
pressure dechned, with the onset of respiratory depression both
parameters returned to previous levels durmg artifictal ventilation
which was required for 30 minutes Thereafter, shallow spontineous
respiratory moyvements begin  assistance was given for another 30
munutes before extubation There was a progressne imcrease i
ventilatory ability with decreasing flaccidity during the next ses crat
hours Recovery was otherwise uncomplicated

Animal expernments showed that neomycmn sulfate m suf
fictent doses produces a nondepolarizing ty pe of neuromus-
cular blockade The flaccid paralysts associated with the
blochade 13 considered adequate to explan respiratory de-
pression This explanation does nat exclude the posstbility of
central depression of respiration The failure of centrally
acting drugs to stimulate respiration supports the conten-
tion that newromuscular blochade, rather than central re-
spiratory depression 1s the cause of apnea The blackade 1=

(2) Anesth & Analg 37 276282 Sept Oct 1958
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greatly potentinted in the prescuce of anesthetic concentra-
tions of cther and 1s additive to the cffects of succinyicho-
line Admuntstration of calaium or neostigmine antagonizes
the bloch

Influence of Carbon Dioxide on Neuromuscular Blocking
Activity of Relaxant Drugs in Cat ] P Payne® (Postgrad
Med School, London) found that CO» opposed the action
of sunamethonmum, decamethomum and gallamine but en-
hanced that of tubocurarme .\ gradual rise, often preceded
by a shght fall, m serum potassium during administration
of CO, continued for a considerable time after admimistra-
tion of the gas ceased, whereas resistance to the neuromus-
cular block began to dimmmish immediately COa was dis-
continued Thus there was no direct refation betw een serum
potassium lcvels and resistance to relanants

Among the many factors that mfluence brologic actiaty,
the degree of 1omzation 15 particularly sigmificant A change
m blood pil follows ventilation with CO- and this change
15 associited with an altercd response of the tibialis ante-
ror to relanant drugs Three of these drugs, susametho
mum, decamethonium and gallamine, have pKa values
above 13 and are therefore completely 1omzed with the pH
range used Tubocurarme, although contaimng onmum
groups m the same pK, range, also contans two phenolic
hydroxy 1 groups which have pK, values of 81 and 91 Such
values are susceptible to changes in blood pH, and conse-
quently varations m blood pH will alter their degree of
lotization This may explan why the action of tubocurarine
differs from that of the other relanants

The combmation of mecam) lamime with cell proteins n
dicates another factor likely to mfluence the action of CO2
On neuromuscular bloching agents The effectiveness of
drugs 15 often modified by the binding power of protems
The Intensity and duration of action of a given dose 1s m
‘ersely proportional to that fraction bound to protem, and
terations 1n plasma pH influence the ability of the plasma
Protems to take up certain drigs When CO 1s mhaled, the
resulting rise 1n 1ts tension m the blood raises the hydrogen
10n concentration Such a reduction 1n pH may facilitate the
Sombmation of quaternary ammomum salts with protem,
thﬂ’bﬁyllmntmg therr actrvity This would explamn the re

® Brt T Anaesth 30 206216 May 1958
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sistance to suxamethonium, decamethonium and gallamine
which develops 1n the presence of CO,

Influence of Certain Gangliomic Blocking Agents on
Neuromuscular Transmussion A R de C Deacock and
T D W Davies! (King's College Hosp, London) mvest
gated and compared the newromuscular bloching effect of
hesamethonium, trimetaphan and homatropimum on the
rat diaphragm preparation All three drugs were capable of
neuromuscular blochade, a fact not previously reported of
trimetaphan or homatropimum

No mitial muscle sttmulation or fasciculation was seen,
this probably indicates that the neuromuscular blocking
mechamsms are not of the depolanizing type This 15 sup
ported by the improvement in contractions that followed
addition of neostigmne to preparations recoering from to
tal henamethonmum and homatropmum block With tnt
metaphan, recovery from total block was halted, and the
block was made more profound by addition of neostigmine
In vitro, trunetaphan suppresses cholinesterase, and this
may be the mechamsm whereby trimetaphan upsets neuro
muscular transmission This would explain the potentintion
by neostigmine

The huge total of 400 mg hexamethonum was required
to produce neuromuscular block m a perfusion bath of 200
ml Even after partial curarization, 250 mg was required
It 1s unusual for more than 300 mg hexamethomum bro
mide to be used n anesthesia, hence, normally the curare
like effect of this drug can be ignored Caution has been
recommended however, mn admimstration of hexametho
mum to patients recen ing mecamylamme, as this combmna
tion mght produce neuromuscular block

Trunetaphan produced paralysis of the preparation after
60 mg (30 mg /100 ml) had been given, but only 20 mg
(10 mg /100 ml) was requred after partial curarization
Climical requirements of trimetaphan vary considerably
Large amounts may be needed 1n resistant patients, where
tachy phylais occurs when position of the patient does not
favor production of hypotension or when coarctation of the
aorta exists Doses of the order of 2400 mg are not uncom
mon, and m such mstances neuromusecular transmission
may be depressed
TG Bre ] Anmaesth 30 217225 May 1958
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The fate of trmetaphan m the body 1s not known, but the
transient hypotensive cfect of a smgle dose sugpests rapd
breahdown Only onc third of the amount admimstered has
been recosered from urine If the rest 1s destroyed m yno
by pseudocholmesterase, prtients hvng 1 fow pscudocho-
Iinesterase levd wounld be more Iihedy to show neuromus-
cular effects, prrticularly of relaxants or neostigmine 1s also
gnen

Homatropmium produced complete block in lower dosage
than trimetiphan  After partinl curanzation only 20 mg
(10 mg /100 ml ) was requred Doses as lugh as 2,280 myg
have been reported mn chnical usc Thercfore, it appears that
the neuromuscular blocking effect of homatropimium may
be of practical significance An advantage of this drug over
trmetaphan 1s that ats curare hihe effect 15 antagomzed by
neostigmine

* [Although the doses necessary to produce block seem tigher than ords
narily encountered m chimeal practice the obseryations reported emphasize

the necessity for bemg discrimniting m the polypharmaceutical approach
to anesthesin —TFd }

REGIONAL ANLSTHELESIA

Toxicity of Local Anesthetics John Adrang® (Le -~ 7
State Univ ) obseryes that untoward responses to local »n
thetics are Jocal and systemue Traunsient or permanent
age to tissues results from local toxicity The aceepted ds
used properly, are not locally toxic

The local anesthetic drug 1s ultimately absorbed mto
blood stream The longer the drug remams m contact s
nerve, the slower the absorption and the Iess the p~
of a reaction Ordinanily after mduction of regional n-
s1a with a given drug concentration of the drug n the
13 far below the toxic level, and no systcmic effcets
Symptoms of toxicty, referred to as a revction, appear
the concentration m the arculating blood excecds the
able level The more vascular an area mto which the
mjected, the more rapid the absorption

Reactions may be avoided by limiting the total quo
drug used and by retarding absorption by such 4,

(5) Postgrad Med 24 95100 August 1958
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sistance to suxamethomum, decamethontum and gallamine
which develops 1 the prescnce of CO,

Influence of Certain Ganglionic Blocking Agents on
Neuromuscular Transmission’ A R de C Deacock and
T D W Dayest (Kmg's College Hosp, London) mvest:
gated and compared the heuromuscular blocking effect of
hcxamcthomum, trimetaphan and homatropinium on the
tat diaphragm preparation All three drugs were capable of
fieutomuscular blockade, a fact not previously reported of
trimetaphan or homatropxmum

No mutral muscle stimulation or fasciculation was seen,
this prabably indicates that the neuromuscular blocking
mechanisms are not of the depolarizng type This 15 sup
ported by the !mprovement n contractions that followed
additron of neostigmine to preparations recovenng from to
tal hexamethontum and homatropimium block With tn
metiphan, recovery from total block was halted and the
block was made more profound by addition of neostigmine
In vitro, trimefaphan suppresses cholinesterase, and this
may be the mechanism whereby trimetaphan upsets neuro
muscular transmission Thys would explain the potentiation
by neostigmine

The huge total of 400 mg hexamethomum was required
to produce neuromuscular block 1n a perfusion bath of 200
ml Lven after partial curarization, 250 mg was required
It 15 unusual for more than 300 mg hexamethonium bro
mude to be used 1n anesthesia, hence, normally the curare-
like effect of thys drug can be ignored Cantion has been
recommended however, m admimstration of hexametho-
UM o prtients recerving mecamylamine, as this combma
ton might produce neuromuscular block

Trunctaphan produced paralysis of the preparation after
60 myg (30 mg /100 ml ) had been given, but only 20 mg
(10 mg /100 ml ) was required after partial curarization
Clinc ol requirements  of trimetaphan vary considerably
Large ymounts m1y be needed 1n resistant patients, where
tachy phylaxs occurs, when position of the patient does not
favor produd tion of hypotension or when coarctation of the
AGTLA Cx1sts Dases of the order of 2,400 mg are not uncom-
mon, ad m Gyel, mstances neuromuscular transmission
may be depreased

) BEt J Ar o b amoaommn e
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The fate of trumetaphan 1 the body 1s not known, but the
transient hypotensive cffect of a single dose suggests rapid
breahdown Only one third of the amount admimstered has
been recovered from urime If the rest 1s destroyed i wno
by pseudochohnesterase, patients having a low pseudocho-
Iinesterase level would be more likely to show neuromus-
cular effects, particularly if relanants or neostigmine 1s also
gnen

Homatropunum produced complete block 1 lower dosage
than tnimetaphan After partial curanzation only 20 mg
(10 mg /100 ml) was required Doses as high as 2,280 mg
have been reported 1n climcal use Therefore, 1t appears that
the neuromuscular bloching effect of homatroptmum may
be of practical significance An advantage of this drug over
trimetaphan 1s that its curare hike effect 1s antagomzed by
neostigmine

> [Although the doses necessary to produce block seem higher than ordi
narily encountered 1n chimeal practice, the observations reported emphasize
the necessity for being diserimunating in the poly pharmaceutical approach
to anesthesia —Ed |

REGIONAL ANESTHLSIA

Toxicity of Local Anesthetics John Adriam® (Lowsiana
State Umiv ) observes that untoward responses to local anes
thetics are local and systemic Transient or permanent dam-
age to tissues results from local toxicity The accepted drugs,
used properly, are not locally toxaic

The local anesthetic drug 1s ultimately absorbed into the
blood stream The longer the drug remains in contact with a
nerve, the slower the absorption and the less the possibility
of a reaction Ordinarily after induction of regional anesthe-
s1a with a given drug, concentration of the drug in the blood
18 far below the toxic level, and no systemic effects occur
Symptoms of toxicity, referred to as a reaction, appear when
the concentration n the circulating blood exceeds the toler-
able level The more vascular an area mnto which the drug 1s
mjected, the more raptd the absorption

Reactions may be avoided by hmiting the total quantity of
drug used and by retarding absorption by such means as

(5) Postgrad. Med 2495100 August 1958
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Sistanee to suxamethonum, decamethonium and gallamme
wiich develops in the presence of CO,

Influence of Certan Ganglionic  Blocking Agents on
Neuromuscular Transmission, A R de C Deacock and
T D W Daviest (King’s College Hosp, London) mvestt
gated and compared the neuromuscular bloching cffect of
hesamethonium, trimetaphan and homatropimum on the
rat diaphragm preparation All three drugs were capable of
neuromuscular blochade, a fact not previously reported of
trimetaphan or homatropinium

No mitial muscle stimulation or fasciculation was scen,
this probably ndicates that the neuromuscular bloching
mechamsms are not of the depolarizing type This 1s sup
poried by the improvement m contractions that follow ed
addition of neostigmine to preparations recosering from to
tal hexamethontum and homatropmiuum bloch With trt
metaphan, recovery from total bloch was halted, and the
block was made more profound by addition of neostigmme
In vitro, trimetiphan suppresses cholinesterase, and thts
may be the mechainism whereby trimetaphan upsets neuro
muscular transmission This would explain the potentition
by neostigmme

The huge total of 400 mg hexamethonm was requred
to produce neuromuscular block 1n a perfusion bath of 200
ml LCven after partial curarization, 250 mg was required
It 15 unusual for more than 300 mg hexamethomum bro-
mide to be used m anesthesia, hence, normally the curare
Iihe effect of this drug can be ignored Caution has been
recommended however, 1 admumstration of hesametho
uum to patients recening mecamylamime, as this combma
tion mught produce neuromuscular bloch

Trimetaphan produced paralysis of the preparation after
60 mg (30 mg /100 m!) had been given, but only 20 mg
(10 mg /100 ml) was required after partial curarization
Chmcal fequirements of trimetaphan vary considerably
Large 1mount. may be needed m resistant patients, where
tachyphylasis oceurs when position of the patient does not
favor productiun of by potenston ar when coarctation of the
aorta exists Doses of the order of 2,400 mg are not uncom
mon, nd n such mstances neuromuscular transmisston
may be depressed

@) Brt J A 30217225 May 1958
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The fate of trimetaphan n the body 1s not known, but the
transient hypotensne effect of a single dose suggests rapid
breakdown Oniy one third of the amount admimstered has
been recovered from urnine If the rest 1s destroyed i vivo
by pscudocholmesterase, patients having a low pseudocho-
Iinesterase level would be more likely to show neuromus-
cular effects, particularly 1if relaxants or neostigmne 1s also
gnen

Homatropunum produced complete block 1n lower dosage
than trimetaphan After partial curarization only 20 mg
(10 mg /100 ml ) was required Doses as high as 2,280 mg
have been reported m chnical use Therefore, 1t appears that
the neuromuscular blocking effect of homatropinium may
be of practical significance An advantage of this drug over
trimetaphan 1s that its curare like effect 1s antagomzed by
neostigmine

* [Although the doses necessary to produce block seem higher than ordi
narily encountered 1n chimeal practice, the observations reported emphasize
the necessity for being discrimmnating in the polypharmaceutical approach
to anesthesia —Ed ]

REGIONAL ANESTHESIA

Toxicity of Local Anesthetics John Adriam® (Lowsiana
State Univ ) observes that untoward responses to local anes-
thetics are local and systemic Transient or permanent dam-
age to tissues results from local toxicity The accepted drugs,
used properly, are not locally toaic

The local anesthettc drug 1s ultimately absorbed into the
blood stream The longer the drug remains mn contact with a
nerve, the slower the absorption and the less the possibility
of a reaction Ordinanly after induction of regional anesthe-
s1a with a given drug, concentration of the drug in the blood
1s far below the toxic level, and no systemic effects occur
Symptoms of toxicity, referred to as a reaction, appear when
the concentration 1n the circulating blood exceeds the toler-
able level The more vascular an area mto which the drug s
injected, the more rapid the absorption

Reactions may be avorded by limiting the total quantity of
drug used and by retarding absorption by such means as

(5) Postgrad Med 24 95100 August 1958
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adding vasoconstrictors or using dulute solutions Reactions
are most frequent after topical appheations to the mucous
membranes

Overdosage affects the nervous and/or vascular system
If the concentration of anesthetic 1n the blood rises abruptly
and exceeds the toxac level it cauces stimulation of the ners
ous system from above downward Exctement apprehen-
sion, disorientation, nausea and vommuting usually precede
convulsions Convulsions may be controlled by drugs which
depress the central neryous system Stimulation of the cen
tral nervous system may merge into a depresston, which
often causes 1pnea and circulatory faslure Artificsal respira
tion must be mstituted smmedrately

Local anesthetics may decrease cardiac output by prt
manly depressimg the myocardium They also cause local
vasodilatation, which gives rise to varying degrees of hy
potension Intravenous vasopressor agents overcome the
hypotension

Not all reactions occurning during the use of local 1nes
thetics are due to overdosage Certamn patients are mtolerant
of local anesthetics Reaction due to intolerance 1s character
1zed by circulatory depression rather than by stimulation of
the central nervous system Allergic reactions follow ac
quired sensitization to repeated exposures to a drug The
response 1s of the antigen antibody type The mtranasal test
gives more information than the shin test

Absorption of Local Anesthetics 1s discussed by Donovan
Campbell and John Adriani® (Lowsiana State Univ ) Reac
tions from local anesthetics may occur irrespectnve of the
mode of admmistration They 1re however most common
after topicnl apphcation Pharmacologic data mdicate that
most toxic reactions from loenl anesthetics are associated
with lugh plasma drug levels from rapid absorption

Tactors thnt determine the rte of absorption of the local
anesthetics tetracame cocaine procaine and benzocamne
were studied m human subjects 1nd dogs Blood concentra
tions obtamed by mtravenous mjection were compared with
those obtamed by mfusion nfiltration and topical +pplica
tion under yarious conditions Concentrations reached 1 the
blood after sntravenous mjection Were much higher when
nfusion was rapid than when st was slow Absorption from
Ty JANM A 1638738 7 Oct 18 1958
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local anesthetics most commonly used can be autoclaved for
30 minutes at 255-260 F. and 18-20 1b. without significant
loss of potency. This reduces the danger of bacterial con-
tamination and simplifies preparation of regional block
trays and cxecution of such anesthesia.

Trennic—Needles, syringes and solution cups are washed with
copious amounts of clear tap water and rinsed with ether. Detergents
are not used. The stainless steel trays for regional block anesthesia,
containing the equipment, driigs and solvents, are prepared. A steri-
lizer control (Diack) is placed in each tray as it is wrapped, The
trays are then autoclaved at 225-260 F, at 18-22 Ib. for approximately
30 minutes.

When the tray is dry it is removed from the autoclave and stored
on a shelf away from all solutions, for if solutions are unsuspectedly
spilled on the tray it may hecome contaminated. Reserve ampules of
drugs for all regional block procedures are placed in test tubes which
are sealed. Extra bottles of saline solution and vials of commercially
prepared local anesthetic solutions too large to fit in test tubes are
wrapped individually with a sterilizer control and heat sterilized.
Test tubes, wrapped bottles and vials are stored in a special cabinet.

The authors do not use hospital-prepared solutions for
any regional block procedure. Even commercially prepared
solutions are autoclaved before use. All multiple-dose vials
are resterilized after use and before the rest of the solution
is injected into another patient. Ammonium sulfate solu-
tions, oil solutions for local anesthesia and absolute alcohol
can be heat sterilized.

Use of Sympathetic Blocks in Orthopedic Surgery. Ac-
cording to John J. Brennan? (William Beaumont Army
Hosp., El Paso, Tex.), most patients with reflex sympathetic -
dystrophy first manifest only pain, others only edema or
psendo- or vasomotor disturbances. Such patients with
early reflex sympathetic dystrophy with single symptoms
or no objective signs are difficult to recognize. Prophylactic
sympathetic blocks must be used early to successfully pre-
vent or treat reflex sympathetic dystrophy and to thus
shorten rehabilitation of such patients. Much time can be
lost by waiting for a combination of symptoms or severity
of a symptom to develop to warrant diagnosis of reflex sym-
pathetic dystrophy. For this reason, the author used blocks
prophylactically to treat patients with any symptoms de-
s?rxbed as manifestations of reflex sympathetic dystrophy,
viz., pain, swelling, cyanosis, coldness or redness and in-

(9) J.AMA 168 504-508, Oct. 4, 1958
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showed that (1) the 1odopy racet solution trached out the n-
tervertebral foramens through the entire Iength of the vas-
1ble shadow of the radiopaque material, (2) 1t 1s seldom or
never necessry to iject more than 20 cc of local anesthetic
sotution mto the eprdural space to obtain a level of anesthesia
<atisfactory for most surgical procedures, (3) 1f 20 cc of so-
lution or less 1s mjccted mto the epidural space after mnadver-
tent puncture of the dura, httle »f any of the solution enters
the subarachnowd space, and (4) even if 40 cc solution 1s
mjected, a segmental ty pe of anesthesia 1s produced

The authors’ chnical observations support the finding that
20 cc local anesthetic need not be exceeded to produce satis-
factory an:lgesia, provided (1) the eprdural space 1s tapped
at the correct vertebral interspace, (2) the entire calculated
dosage of local anesthetic solution 1s deposited m the epi-
dural space, (3) the cffect of gravity on fluuds placed 1n the
eprdural space 1s allowed to exert its effect, {(4) the local
anesthetic solution 1s injected at a rate of not less than 1 cc /
second and (3) the time taken n refilling the 10 cc syrmnge
1s kept to a mimmumn, because spread of the solution within
the epidural space 1s impros ed by pressure created by then
jection Selection of the appropriate interspace for entry into
the epidural space 1s the most important single factor in as-
suring adequate analgesia with a segmental spinal epidural
block, when volumes not exceeding 20 cc are used

Upper Arm Block Anesthesia in Children with Fractures
can be performed safely, according to Mack L. Clayton and
Donald A Turner® (Denver), by the method of Accardo and
Adriam

Merrop —The proxamnl humerus is used as a bachstop instead
of the 1st b or pleural dome The terminal portion of the a<illary
artery serves as a constant landmark (Tig 159)

‘With the arm at 95 degree abduction from the body and n neutral
rotation the artery 1s prlpated at the level of the insertion of the
pectoralis mrjor and a shin wheal 1s raised directly over the artery
The needle bevel must be down and the solution coming from the end
of a1 1n 25 gauge needle as 1t enters the shin The needle 1s directed
above the artery, and 2 4 cc of the drug is deposited above, and
above and beyond the arters Abductton 1s muntamned the needle
withdrawn to the subcutaneous area and the arm 1s put 1nto consider-
able external rotatton at the shoulder The needle 1s remtroduced
below the artery and 1-2 cc of the drug deposited Then the needle
1s advanced virtually to the humerus so 1t 1s below and belund the

—_—

() JANA 169 327329 Jan 24 1959
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artery and 2-4 cc of the drug s deposited Aspiration 15 performed
before each mjection The needle and humerus should be at a 90
degrree angle 1f paresthesin is cliaited injection of 05 1 cc of the
drug 1s done promptly 1t this position Paresthesias are not deliber-
ately sought The mudinn and musculocutaneous nerves are much
easier to block with the arm in neutral rotation Likewise the ulnar
and rdial nerves are much easter to block with the arm n consid
erable external rotation (Iag 160)

Tlus method wAs used m 80 children, 72 were aged 10 or
lIess Tnonly 1 was the bloch meffective In most patients, the
authors uscd 1 5% concentration of hidocamne (Xylocaine®)
hydrochloride with epinephrine hydrochlonde, 1 100,000
Only one mimmnl reaction occurred twitching at the cor-
ners of the patient’s mouth

If 124-4 hours of anesthesi nre desired, 19 solution tetra-
raine (Pontocune’) hydrochloride 1s added to the hdocame
so that the final nusture has 15 mg tetracaine/cc solu-
tion Thus gives quick onset from the hdocaine 1nd duration
from the epinephrme nd tetracame

This bloch 15 especially useful in treatment of recent frac-
tures 1n cluldren

SPINAL ANLSTHESIA

Electromyogram n Evaluation of Neurologic Complica-
tions of Spinal Anesthesia was studied bv Albert A Man
nacct (Univ of Southern Califormin) and Cynl B Courville?
(College of Med Tyangelists) Dafferentiation of complica-
tons caused by spmal anesthesin irom other conditions 1=
based on distribution of the denervation, 1e electromyo
graphic changes, and on the time 1n which the denervation
activity 1s first detected electromyographically

The difference betw een lesions of the nerve plesuses or the
mdnvidual peripheral neres 1nd the complications of spinal
anesthesi1 1s that in the complications denervation activity
will be found 1n the parispmal muscles nd those of the
lower extremities whereas 1n disorders of the plexuses and
of the peripheral nerves the electromyographic changes are
confined to the respective muscle groups If the lesion in-
‘volving the plexus or the peripheral nerves pre eusted the
Spinal anesthesia for 3 weeks the denervation activity will

—_—
{3) JAMA 168 1337 1345 Nov 8 1958
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Iatrogenic Discase and Anesthesia 1s discussed by John
W DPundec® (Queen’s Unn, Belfast) Various drugs have
been used which influence the response ot patients to anes-
thesta Tns side action usually cannot be predicted by phar-
macologists In all mstances reported, the drug used engen-
dercd an patients an mercase m tovictty of one or the other
of the effects of ganeral anestheties

Therapeutic agents whose main effect 1s to decrease vas-
cular tone, such as the ganghon-blocking drugs or chlorpro-
mazine, if given before anesthesia mcrcase the hypotensne
action of narcotics, and severe and even fatal collapse may
follow what arc considered normal doses of anesthetic drugs
This applies particularly to mtravenous barbiturate anesthe-
st1m which it 1s difficult, even 1in normal subjects, to predict
the degree of hy potension that will follow njection and to
adjust the dose so as to mmimize this action Care must also
be taken 1 anesthetizing patients who are recening other
hy potensive agents, such as the rauwolfia or veratrum alka-
lowds or mecamy lamme

Chnical and experimental evidence shows that the pheno-
thiasime dernaties prolong the narcotic action of anesthet
1es This seems also to apply to the nonphenothiazine prep
arations which are used for control of tremor i parkinson
1sm, and 1t may possibly be a side effect of all the tran
quilizers

Dangerous respiratory depression can result from the
combmation of analgesic drugs and intravenous barbitu-
rates A similar result can occur when cyclopropane 1s ad-
Mimstered to patients who have had deep ~ ray therapy to
the head and neck

Induced adrenocortical msufficiency, after prolonged use
of cortisone, 1ts analogues and corticotropin, makes patients
sensitive to the stress of surgery and anesthesia Prolonged
Severe hypotension, respiratory depression and delaved re-
tovery may follow surgical operations in such patients
These 1ll effects respond rapidly to mtravenous cortisol, but
—

(6) Brit M Y 114331438 June 21, 1958
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Neurologic screening examinations revealed that 96 of the
1,077 pattents had suggestive neurologie complamts and
signs of neurologic changes Only 9 of these showed signifi
cant neurologic deviations Analysis showed that 6 of the 9
had findings that were probably related to saddle bloch anes
thesia These consisted of absent or markedly decreased re-
flexes m 3 patients, sensory changes in the legs 1 2 and head
aches and dizzmess m 1 In the other 3 patients, there was
some question as to the relation of thetr symptomatology to
saddle-block anesthesia Two of them had hermiated disks, 1
m the thoracic region and 1 mn the lumbar regron, and 1 had
severe headaches and dizziness for 5 years before and smce
first recen ing saddle block anesthesia In the last mentioned
patient the neurologists were unable to find any neurologic
changes and felt that the headache» and dizziness were not
caused by the anesthesia but may have been exaggerated by
it

Therefore, of the 1077 patients examuned, 9, or less than
1%, show ed even suggestive changes on neurologic examina-
tion that might be related to the saddie-block anesthesa wnd
mn only 05% were the changes probably related to the anes-
thesia This 1s an unusually low rate for late anesthetic com
plicatrons of any kind

The authors’ expertence ndicates that paralysis or severe
complications from saddle block anesthesia are rare This
method of anesthesia given for delivery proved cliucally
effective and safe with high degree of patient and physician
acceptance Until better anesthesia 1s available or until there
1s 24-hour coverage n the birth room by tramned anesthe-
tists saddle block anesthesia 1s safer than inhalation anes
thesi1 and more satisfactory for patient and doctor than lo
cal anesthesin

» (The conclustons of the authors might better be qualified by limiting
them to the crrcumstances mn winch the authors practice The evidence
presented does not substantsate the statement that saddle block anesthesta
1s safer than inhalation anesthesia or more satisfactory than local anes
thesia—~Ed |
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Iatrogenic Discase and Anesthesta 15 discussed by John
W Dundec® (Queen’s Univ, Belfast) \arous drugs hasve
been used which influence the response ot patients to anes
thesta Ilns side action usually cannot be predicted by phar
macologsts In all mstances reported, the drug used engen-
dercd m patients an increase m toxiaity of one or the other
of the dffeets of general anesthetics

Therapeutic agents whose main effect 1s to decrease vas
cular tone, such 15 the ganghon-bloching drugs or chlorpro-
mazme, if ginen before anesthesia increase the hy potensne
action of narcotics, and severe and even fatal collapse may
follow what are considered normal doses of anesthetic drugs
This applies particularly to intray enous barbiturate anesthe
sia 1 which 1ths difficult, es en in normal subjects, to predict
the degrec of hypotension that will follow mjection and to
adjust the dose <o as to mmmize this action Care must al<o
be taken n ancsthehizing patients who are recenving other
hy potensn e agents, such as the rauwolfia or veratrum alka-
loids or mecamylamme

Chnical and (xperimental evidence shows that the pheno
thiazine dernvatives prolong the narcotic action of anesthet-
tes This seems also to apply to the nonphenothiazine prep-
arations which are used for control of tremor m parkinson-
1sm, and 1t may possibly be a side effect of all the tran-
quilizers

Dangerous respiratory depression can result from the
combmation of analgesic drugs and ntravenous barbitu
rates A similar result can occur when cyclopropane 1s ad-
ministered to patients who have had deep x ray therapy to
the head and neck

Induced adrenocortical msuffictency, after prolonged use
of cortisone, 1ts analogues and corticotropm, makes patients
sensitive to the stress of surgery and anesthesia Prolonged
Severe hypotension, respiratory depression and delaved re-
Covery may follow surgical operations in such patients
These 11l effects respond rapidly to intrayenous cortisol, but

€6) Bt M J 114331438 June 21 1958
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prevention by increased preoperative dosage of cortisone
and corticotropim 1s preferable Steroid-induced primary p1-
tustary farlure may persist several months after stoppage of
the drugs Pitocin® 1s incompatible with light cyclopropane
anesthesta Citrate mtovication should be considered i dif-
ferential diagnosis of cardiovascular collapse after massive
transfusion of stored blood

* [An interesting outline of the problems anesthetists can manufacture
while attempting to solve problems How far can we go in the practice of
polypharmacy*~Td ]

Allergy and Anesthesia Sheppard Siegal and Milton H
Adelman™ (New Yorh) note that the asthmatic patient may
present significant problems to the anesthesiologist because
of ympairment of pulmonary ventilation and irritability of
the bronchial tree Abnormality of the ventilatory mecha-
msm may be readily demonstrated by a reduction 1n total or
tumed vital capacity There 15 almost invariably a diminution
of maximum breathing capacity Pulmonary ventilation 1s
uneven, and there may be impairment of pulmonary misng
A diminished ventilatory response to CO. and, m some -
stances, decreased oxygen saturation of the blood may occur

Proper preanesthetic preparation requires maximum con-
trol of the asthma avoidance of anwiety and use of sedation,
mcluding 1n special mstances the cautious use of tribrometh-
anol ethanol mn amylene hydrate (Avertn®) Narcotics
should be avoided and atropime-like agents used with care

Ether 1s the mhalation anesthetic agent of choice because
of 1ts wide range of effectn eness and bronchodstator action
Cyclopropane should be used only with great caution Low
spinal anesthesia may be safely used with precautions
against allergy to the anesthetic Intravenous thiobarbitu
rates are contraindicated

Suceinylcholine 1s the preferred muscle relaxant i bron
chial asthma It does not release histammne and will not ag-
gravate the asthma The asthmatic episode occurring durmg
anesthesia may be managed by the mduction of deep ether
anesthesia or by nebulization or mnjection of Isuprel® Bron
choscopy may be mdicated postoperatively for aspiration of
evcessne tracheobronchial secretions or for atelectasis

Allergy to local anesthetics 1s uncommon, aid anaph) lac
tic shock and death are rare Reactions may occur after
TTG) Dew York J Med §8 20892093 June 15 1958
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jection or topreal apphcation to membranes Pontocaine®
appears less safe than other agents Shin tests are usually
negatne Prdumnary trial doses may provide a further safe-
guard Local allerme cdama due to procame may be ding-
noscd by a positive 24-hour shin test Patch tests are diag-
nostic m allergic contact dermatitis due to local anesthetics
» [The problems of the patrent with asthma and the management of anes
thesit for such {1tients are well outlimed However the authors overlooh
the fact thnt numerous factors mfluence the choice of anesthesn It may
be that m certun circumstinces o clopropane 15 a better chowce for the
patient with asthma and that i other circumstance the thiobarbsturates
my not he contrundicated —1 d |

Management of Diabetes during Surgery \ccording to
Robert C Hardin, Arthur Sanders and Willam K Haml-
ton® (State Univ of Towa), the chief hazards to which the
dibetic 1s exposed during surgery are hy pogly cemia acido
sts and severe glycosuna, with water and electrolyte loss

In a patient with controlled diabetes the tahing of food 1s
suspended at midmght before the day of operation Next
mormng the patient recenves the ty pe and dose of insulin he
normlly requires at the usual time Subsequent doses are
gnen according to the same plan For each meal he 1s unable
to take, he ordmarily recenes 50 Gm dextrose ntrave
nously, usually s a 5% solution 1n water The dextrose 1s
given at a rate of about 20 Gm /hour and 1s started at the
regulir mealtime The patient may be taken to the operat
mg room while the fluid 1s bemg admmistered, or 1f opera-
tion 1s scheduled later 1n the day, he may receive two “meals”
before going to surgery Sometimes the noon replacement 1s
started during surgery Tlis regimen of substituting dex-
trose for meals and gning the usual msulin dose continues
postoperatinely until the patient 1s able to take a hiquid diet
The patient who 1s controlled with diet alone needs no re
placement of meals until the second has been missed This
and subsequent ones which are omitted should be repliced

Ina patient with uncontrolled drabetes operation may pro-
ceed when acetonuria has fallen below 2+ and the CO: con-
tent of the serum 1s about 75% of normal If acidosis 1s not
bresent and the insulin requrement of the patient 1s un-
known, 5-10 units of regular wmnsulin may be given every 4 6
hours The authors prefer to give dextrose mtravenously to
all such patients during surgery
—_

(Y T Yowa \[ Soc 48 179 183 Apnl 1958
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There is no evidence that any drug commonly used to pro-
duce anesthesia has any inherent superiority or provides in-
creased safety for the diabetic. To minimize the need for in-
terruption of normal eating, premedication, anesthesiz and
postoperative medication should be of the types and amounts
which produce the least depression, nausea and vomiting.
Inflation of the stomach by positive airway pressure should
be avoided.

A diabetic in acidosis requires only small amounts of de-
pressant drugs for premedication, anesthesia and postopera-
tive pain relief. Since increased respiration is an important
means of compensation for metabolic acidosis, -equipment
which permits rebreathing or interferes with respiratory
exchange by adding resistance must be avoided.

Mortality among diabetic surgical patients has been no
larger than that among all other surgical patients at the au-
thors’ hospitals.

Choice of Anesthesia for Patients with Liver Disease.
John P. Bunker® (Harvard Med. School) reviewed the recent
chnical and laboratory studies of the effects of ether, cyclo-
propane and spinal anesthesia on the normal and abnormal
liver in man. Surprisingly little difference was found be-
tween the effects of the commonly used anesthetic agents
and technics on the liver, as judged by liver function tests
and by clinical results. This couclusion disagrees with opin-
jons of previons years that were based on animal studies or
on scanty and uncontroiled studies in human subjects. By
contrast, the operative procedure and the degree of preop-
erative liver damage have pronounced effects on postopera-
tive disturbances in hver function tests and on the clinical
result.

Other considerations of great importance, but less easy to
evaluate in terms of clinical results, are the pre- and postop-
erative care Progressive improvement in clinical results is
believed to be largely due to increasing attention given to
preparation for surgery- replacement of blood volume and
restoration of hemoglobin and albumin levels to as unear
normal as possible; building up of carbohydrate stores: a_nd

adequate rest. Of equal importance are adequate calotic in-
take postoperatively and attention to oxygemation in the
postoperative period as well as during the operation
TTG) Am T Gastroenterol 29 604611, June, 1938
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The patient with actively bleeding csophageal varices
who 15 about to have emergency transthoracic higation of
varices presents a difficult anesthetic problem and deserves
speainl consideration Bunker intubates such patients awake,
using topical anesthesn to the laryny to mmimize the dan-
ger of hematemests and aspiration After intubation, cyclo-
propane 1s used, which is better tolerated than other potent
general anesthetics 1 presence of massive blood loss

The value of fresh-blood transfusion should be empha-
sized The disturbed congulation factors as demonstrated
many of these patients undergo further deterioration with
admuustration of routinely stored bank blood Use of a umt
of fresh blood alternated with each unit of stored blood has
effectively prevented further progression of clotting de-
fects Climeally, routine use of fresh blood transfusions
during shunt surgery since 1930 has been associated with
a marked fall in the meidence of uncontroilable bleeding
durmg surgery

It 1s suggested that the chowce of anesthetic and techme
should be based on considerations other than presence or
absence of Iner discase

> {Bunler seems to hive successfully debunled some well established
concepts —Ed |

Liwver Glycogen Alterations in Anesthesta and Surgery
were studied by 11 Annamunthodo, V J Keatingand S J
Patrich! (Uninv College of West Indies) on patients under-
gomng partial gastrectomy

Patients were given 22 mg omnopon and 04 mg scopol-
amine 1 hour before operation Subsequent anesthesia was
carried out by three different methods A sleep dose of thio-
pentone and mtrous oxide onygen was followed by 1intuba
Bon with succinylcholine and mamtenance with mitrous
onxide oxygen and sufficient curare to allow controlled res
prration In 4 patients anesthesia was simularly induced, sur
gical mncision was made under succinylcholine and nitrous
oxde oxygen and, after the first biopsy specimens were
taken, the operation was continued under mitrous owude-
oaygen and ether with spontaneous respiration Three pa-
tients were grnen a ligh spinal block, with heavy Nuper-
came® and nitrous oxide ovygen cover

Varlable, but usually large rises in the concentration of

(1) Anaesthes a 13 429-433 October 1958
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blood sugar oceurred when mtrous oxude oxygen-relaxant or
ether was used as anesthetic during surgery, but only smalt
mcreases occurred when spinal block was used The mtial
values for Irver glycogen were highly variable There was a
fall 1n the concentration of liver glycogen in each patient re-
gardless of the type of anesthetic used There appears to be
little correlation between the fall in liver glycogen and the
nise 1 blood sugar which occurred, except where a spinal

—
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Fig 161 ~Relation between mise 1n blood sugar and fall 1 lver glycogen dutiag
surgery with three methods of anesthesia (Courtesy of Anmamupthoo 33 et ol
Anaesthessa 13 429 433 October 1958 )
analgesic was admumstered (Dig 161) In these cases the
fall in Iiver glycogen and rise 1n blood sugar were small The
changes in muscle glycogen were small and of doubtiul
sigmificance

It has long been know n that the chuef source of blood sugar
i a fasting subject 1s liver glycogen, so a correlation be
tween rise m blood sugar and fall in Iner glycogen mght
have been expected That little correlation was found 18
probably attributible to the vanations m mitial fiver glyco
gen concentration and m rates of peripheral utthization of
glucose
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It 1s pertinent to ask whether 1 rise i blood sugar at the
expense of Iiver glycogren 15 of benefit to the patient during
operation 1 10 1s consderad detnmental, spimal block would
appear to be the anesthesta of choice m abdommnal surgery
1f 1t 15 consudered adyant yreous, mtrous oside ovygen re-
Tnvant would be the logical chotee

Treatment of Acute Respiratory Infection in Infants
H I Armstrong Nisbet and Frank Wilson® (Lncrpool)

R bFlz 162 —Rees s mod fication of Ayres T pece circu t m use with safety dev ce
ubber bag 1s connecte 1 to T‘plcce circmit Y shaped glass connect on 1s inserted into

b;m of bag Second himb of connect on 1s attached to glass tubng 1n transfuston
ttle balf full of water Gliss tubing d ps well below surface of water Inspra
fm 18 eflected by closing third lmb of ¥ connection with one thumb while other
1 “{:‘ compresses bag I ressure in circu t 1s then Im ted by escape of gases through
mb of Y connection attached to transfusion bottle Exp ration 1s effected by releas
'\"g Pressure on bag and removing thumb from Imb of Y connection (Courtesy of
sbet H 1 A ‘and Walson F Bt J Anaesth 30 419-131 September 1958)
obsery e that atmosphere, posture humidity and temperature
should be readily controllable and respiratory mo:ements
easily observed Such conditions may best be achiey ed where
mnfants are nursed naked mn ncubators
Restoration of the airw ay by mntubation and suction 1s es
sential m many cases In some instances intubation has had

to be repeated many times, and 1 others 1t has been neces

2) Brit J Anaesth 30 419434 September 19>8



600 ANESTHESIA

sary to leave an endotracheal tube in position for prolonged
periods Endotracheal mtubation 1s mdicated when cough s
meffective or when the child 15 too 11l to mamntan ade-
quate ventilation by its unarded efforts Controlled resp-
ration 15 beneficial when severe exhaustion malkes ventidation
madequate

In older and more active children muscular relaxation
should be produced 1if mntubation is to be accomphshed with
mimmal trauma Intravenous mjection of 5-10 mg suxame-
thonium will cause complete paralysis

TecuNic—After mtubation a fine no 3 Jacques rubber catheter,
from which the end has heen removed, 1s introduced into the trachea
Suction 18 apphied, and any secretion present 1s removed The lungs
are mflated with oxygen the tube bemng connected to the T piece
cremt (Fig. 162) If the lungs fail to expand when gentle pressure
1s apphed to the bag, suction should be repeated until inflation 15
posstble

With return of normal color and active cough the tube
should be removed If secretions continue to accumulate 1n
the absence of an effective cough, repeated intubation and
suction may be required When respiration 1s madequate
to mamtam oxygenation, the endotracheal tube must be re-
taned and controlled respiration mstituted Because of co-
pious secretions, pharyngeal suction should be performed
hourly, preferably before feeding Humidification of the at-
mosphere 1s essential 1n all patients If controlled respiration
1s required, 100% humidity 15 needed For the best use of re
spiratory efforts, mhalation of material from the nose, mouth
and phary nx should be avorded, the position should encour-
age dranage of secrebions from affected segments and should
allow the infant to ventilate 1ts lungs with mimmal effort
General considerations tend to show that the position of
choice may be head up For sedation imntramuscular peths
dine, 02 mg /b, 15 suggested When the Iungs fail to re-
expand Dy intubation and suction followed by posttive
pressure, bronchoscopy may be necessary Admimstration
of streptohimase and streptodornase should be deferred unti!
systemic antibiotics have had time to be effective
> [The authors clearly mdicate that 1 order to achieve better results
constant and sensible attention 1s necessary —Ed ]

Acid-Base Status of Human Infants i Relation to Birth
Asphyxia and Onset of Respiration was studied by L 5
James, T M Wessbrot, C E Prince, D A Holaday and
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V. Apgar® (New York) Analyses were made of blood sam-
ples obtaned from the artery and van w a clamped segment
of the umbihical cord at the moment of dcdnvery 1n 101 mfaats
There was a wide range tn ovy gen levels in umbtlical artery
and vern blood and in arteriovenous difference All showed
some asphy wia with a low oxygen saturation and a high CO,
tension Of 63 umbilical artery samples, 26 had an oxygen
saturation below 1096 and 7 had no measurable oxygen Of
these severely anosic mfants, 14 were not depressed and
cried spontancously withim seconds of delivery Four were

opH
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Fig 163 —Changes n pH Pcos and buffer ba: 5 depressed newborns Ud
umbibeal artery” U1, wmbihical vein, PV, portal vers LA loft atryam Same umbil
Ch roin sample was used for comparison wn twins (Wa A and Wa B) Values for
ryebresent pure me abolic acidosis remaimng after 25 munutes of resuscitation
b dYE!n saturation in left atrium was 99% (Courtesy of James L S et al ]
ediat 52 379 394 April, 1958 )
m the mtermediate group and 8 were 1n the depressed group

he highest umbihcal artery oxygen saturation recorded
Wwas 51% Umbilical artery pH ranged from 7 0 to 7 35, with
mean of 726 for the vigorous mfants and 7 14 for the de-
Pressed mnfants For the vigorous infants, Pcoz was 39 98
mr(;-. Hg, with a mean of 55 and 74 for the depressed mfants,
mdicating respiratory acidosts

Depression of the buffer base below normal of 42 mEq /L.
O Pregnant women (normal for adult males 47-50) revealed
Supﬂposed metabolic acidosis 1n several instances Com-

@) T Petar 52 379 304 Apnl 1958
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on the infant’s chart as to when oxygen therapy is begun
and terminated.

> [Although the concern over the development of retrolental fibroplasia
is well founded, it is unfortunate that the precautions taken to prevent
high oxygen atmospheres are so rigid that many infants in need of high
concentrations of oxygen are denied this lifesaving atmosphere —Ed.}

Compatibility of Synthetic Oxytocin (Syntocinon) with
Anesthesia in Dogs was studied by Stanley A. Feldman,
Dean M. Forgaard and Lucien E. Morris® (Univ. of Wash-
ington). Establishment of the structural formula of the oxy-
tocic principle of the posterior pituitary and its subsequent
synthesis has allowed a chemically pure oxytocic, syntoci-
non, to be introduced in obstetric practice. This has reopened
the question of the compatibility of this type of drug with
anesthetic agents. Cardiac collapse and death have been re-
ported after administration of posterior pituitary extracts
to anesthetized patients. Parsloe and co-workers studied the
effects of various pituitary fractions on dogs during admin-
istration of several anesthetics, Their findings were corre-
lated with subsequent clinical observations. The studies
confirmed the fact that Pitocin® had little effect on the car-
diovascular system. Syntocinon is credited with pharmaco-
logic effects similar to those of Pitocin®.

The authors studied the effects of syntocinon on dogs dur-
ing cyclopropane, trichloroethylene and barbiturate anes-
thesia. During cyclopropane anesthesia, syntocinon caused
decrease in blood pressure in 8 of 15 experiments, had no ef-
fect in S and caused an increase twice. No ECG abnormalities
were detected. During trichloroethylene anesthesia, synto-
cinon caused a rise in blood pressure in the 3 experiments
performed. Exaggerated sinus arrhythmia was observed
once. During barbiturate anesthesia an increase in blood
pressure occurred twice. No change was recorded in the
third dog. Syntocinon appeared to afford some protection
against epinephrine-induced arrhythmias under cyclopro-
pane and trichloroethylene anesthesia. .

Syntocinon administration appears to be compatible \V:fh
cyclopropane, trichloroethylene and barbiturate anesthesia.
1t appears to be free from pressor factor and to depress, 10
some extent, the myocardial irritability produced by cyclo-
propane and trichloroethylene,

TGy Anesthesiology 19 787791, Nov -Dec., 1958,
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Mechanisms of Transmission in Central Nervous System
were studied by W DL M, Paton © Substances considered as
possible transmitters are: acetyleholine, noradrenaline, ser-
otonm, substance P, and gamma-ammobutyric acid Fed-
berg and Vogt, studying the remonal distribution of choline
acety Iase, found alternation i neurons of the central nery-
ous sy stem, such that if one neuron could sy nthesize acetyl-
choline, then the nest ncuron was unable to and presumably
was not cholinergic. Three of the alterations to which Feld-
berg and Vogt drew particular attention are shown n Fig-
ure 164, Of these, the first, 1 ¢, the sequence down the py-

L CEREBRAL CORTEX ——3> PYRAMIDAL TRACT —> MOTONEURONES
ARISING FROM BLTI AND MOTOR NERVE
crus AXONES
ChA eetinity -+ - +
ACH content + - +
ACH refeare + +

2 SEINSORY NEAVES ——> POSTERIOR MORNS —>THALAMUS AND INTERNAL

AND POSTERIOR N GRACILIS cassuLe
COLUMNS N CUNEATUS
N VESTIAULARIS
M qetiviyy — “+ -
ACh contemt - + —
3 RETINA e3> OPTIC NERVE ——>LATERAL GENICULATE
SUPERIOR COLLICULYS
CAL getially A - -
ATh content - +

Fig 163 —Possible al of choll and : neurons _For
cach pathway, nature of evidence 1s indicated 1€ presence (+) or lack (—) of

activity, y line content or Ichol release during activity
(Courtesy of Paton, W' D M Anaesthesia 14 3 27, January, 1929 )

ramudal pathway, 1s now suspect because of evidence that the
pyramudal tract does not directly mnervate motoneurons,
but that another neuron 1s mtercalated before the anterior
horn cell Sequence on the sensory side, however, was fully
substantiated recently

Although noradrenaline, 5-hydroxytryptamme and sub-
stance P are rather different pharmacologically, they may
Provisionally be grouped together because their central dis-
tributions are althe Substance P occurs particularly 1n the
bram and the alimentary tract and 15 able to contract isolated
Smooth muscle The main concentration of the three
Substances seems to be around the 3d and 4th ventricles
——

6)  Anaesthesia 14 327, January, 1959
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and aqueduct, perhaps m particular relation to the struc-
ture known as the reticular formation Substance P, m ad-
dition, occurs 1n the sensory pathway Enzymes exist n
the bramn, too, that can form and destroy sympathmns and
S-hydroxytryptamine

Certain bran extracts have been found to mhibit the
discharge of a sensory receptor The mnhibitory factor has
been shown to consist, 1n part at least, of gamma amino-
butyric acid, an aminoacid molecule

Tt 1s believed that acetylcholine 1s mvolved 1 certan cen-
tral synapses, that noradrenaline, 5-hydroxytryptamine and
substance P may well be concerned, but possibly only as
modulators, and that gamma-amimobutyric acid has a still
obscure role of considerable 1nterest on the mhibitory side
With the solitary exception of the Renshaw cell, 1t can
not be said that a defintte synapse 1s operated by a definite
transmtter

Translaryngeal Anesthesia Review 1s presented by Mar
tin Irwin Gold and Donald Robert Buechel” (US Naval
Hosp, Chelsea, Mass ) Some anesthesiologists believe that
translary ngeal anesthesa for routine orotracheal mtubation
1 superior to the transglottic route The sudden cough after
injection of the anesthetic solution sprays it from the carma
to the undersurface of the vocal cords, even the hypophar
ynx 15 anesthetized This allows for more direct and pro-
found topical anesthesia of the laryns and trachea Trans-
laryngeal anesthesia also facilitates tracheal intubation be
cause the cords are relaxed and a tube may be easily mserted
without hazard of spasm After the tube 1s nserted, no
“bucking” or breath holding occurs and if anesthesia 1s com-
plete, hypoxia may be avorded Incidence of reflex crrdiac
arrhy thmias during intubation 1s probably reduced Another
indication for translaryngeal anesthesia 1s for bronchoscopy
This procedure requires good carinal and bronchial anesthe
s1a, an objecttve that cannot be accomplished by nebulizers
as easily or rapidly as by direct intralaryngeal deposition

Translaryngeal anesthesia has been described for endo
bronchial mtubation Laryngotracheal anesthesia ts first ob
tamned and after 3 5 minutes a second puncture 1s made with
the patient sitting and leamng to the side of the bronchus to
be mntubated Blind nasotracheal intubation, with the pa-
Ty Anesthesiol %0 181185 Mar Apr 1959
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tient awake or acleep, represents another indication for
translary ngeal anesthesia, The procedure 1s facilitated, tume
issaved and Tess trauma 1« produced. Less general anesthesia
ts required for intubation because topical anesthesia renders
the intrincic and extrinsic laryngeal muscles msensitive to
reflex stimulation by the tube. The na<al paseages and the
pharyus, however, must be anesthetized from above

Contraindications inchide an enlarged thyrord gland or
tumor overriding the thyroid or cricoid cartilage and actinve
isease of the tracheobronclnal tract, such as infection or
carcimoma

Among over 17,500 translaryngeal ancsthestas reported
in the collective literature, there were no deaths

* [Although <erious complications might be expeeted, the number re
ported are few ~—Ed |

Radiation Safety for the Anesthesiologist 1s evaluated by
William H. L. Dornette (Memplus) and Theodore Ott (Los
Angeles).® Because the anesthestologist 1s admimistermg
more and more to patients during diagnostic x-ray proce-
dures, he needs to have a ratjonal understanding of the pos-
sible hazards and optimal safeguards with respect to himself
and to the patient.

The roentgen rays that emanate from the tube are di-
rected by a cone through the patient and onto the screen of
the fluoroscope or film cassette The most hazardous area
is1n front of the cone and the anesthesiologist should keep
out of this area. About 10-30% of the rays that strike the pa-
tient, screen and table scatter 1n all directions and are dissi-
pated inversely as the square of the distance The closer the
anesthesiologist stands to the patient, the lngher will be the
concentration of this scatter Even 1f the anesthesiologist
avouds the direct beam, he can be exposed to this scattered ra-
diation This hazard can be mimmized by wearmg a lead
apron and standing as far from the patient as possible or by
leaving the room. Lead gloves should be worn 1f the anesthe-
sologist expects to have his hands n or near the direct rays
. Whether there is a “safe” dosage and what that dosage 1s,
1s still open to debate. Current radiation safety dictates that
the worker should not be eaposed to over 03 r per week

¢commended safe dosage has been lowered three times
theﬁlo years and 1ts further reduction is bemng discussed

@) Anesth & Analg 37 167171, July Aug, 1958
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The most practical method for determiung mdividual ra
diation dosage 15 the film badge

The dosage of radsation espected to be associated with av
erage diagnostic n-ray procedures 1s shown i the table Di
rect dose 15 calenlated from expected tube output, with th
scatter measured from film badges placed outside the anes
thetist s apron at table height under nearly ideal circum
stances Optimal safe conditions do not always prevail
hence 1t 15 desirable for the anesthesiologist to be aware o
the need for radiation safety The anesthesiologist has hith

Direct AND ScatTer Rapiation purinve Diacwostic X-rAY PROCEDURE

Meusuredt
Bseatter
Caleulated * n
A rect dose n i
Procedure roentyens foentgens
Cardiac catheriza
tion 28 57 mr
Biplane angiography 6108 78mr
Pneumoence
phalography 05 per exposure 028 mr

Carotid artericpram ¢ 5 per ¢xposure

Anteroposterior and
lateral views of
tumbar portion of
spmal column
{radiologic control
of needle place
ment for nerve
block) 76
*Caleulated from x ray tube output
$Measured with film badge placed at table height 1 ft from patient

control over exposure of the patient, but he 15 responsible fon
rendering the patient under general anesthesia mmmobile
when the \ ray 1s taken The need for a second series of
~ rays because the pattent moved prolongs anesthesia time
and doubles the radiation exposure of the patient and anes
thesiologist Any one of vartous anesthesia techmics that
produce apnea may be used just before evpasure of the film

With advent of \ ray control of needle placement for nerve
plochs the anesthemwologist becomes directly responsible
for the patient s eaposure to potentially harmful radations
T'ins procedure should not be performed rontinely, especially
because the patient may have had many \ ray procedures

Postanesthetic Nausea, Retching and Vomting : Evalua-
tion of Cychizine (Marezine™) Supposttonies for Treatment
John J Bomeca, William Crepps, Benjanun Monk and Blawr
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Bennett? studied nerdence of postanesthetic nausea, retch-
mg and vomuting m 2827 patients who recenved various
forms of general and regional anesthesia for dinversified op-
erations Retelung and vomiting occurred m 627 (22 3%)
and 156 (54%¢) had only niusen, meidence of emetic symp-
toms was thus 27 7%

Results of a controlled study mdicated that ¢y chzine pro
duced complcte or partinl rehief in about 93% of the patients,
1s comparad with 6096 who obtumed similar relief from pla-
ccbo suppository  ‘1lus beneficinl effect was accomplished
with minnmal meidence of side effects

Lther as a primary anesthetic agent was followed by the
tughest mecrdence of ¢metic symptoms (642% of 173 pa-
tients), with cyclopropane next in order (556% of 232 pa
tients) Thiopental alone produced the lowest rate of emetic
symptoms (8 3% of 36 patients), with nitrous oxide thiopen-
tal next i order (14 5% of 878 patients) Addition of mepert
dine to the mtrous ovide thiopental combination aug
mented mcidence of emetic symptoms threefold (43 8% of
242 patients)

Patients who recened regional anesthesia showed sigmfi-
ctly lower merdence of emetic symptoms (21 7% of 1,180
patients) Locnl mfiltration or field block was followed by
the low est rate (6 5% of 31 patients), whereas spmal technics
(subarachnod, spinal epidural and caudal block) were asso
cited with the lughest madence (21128 5% of 1,000 pa-
tients) Use of general anesthesi1, made necessary by fail
ure of 1 regional technic to provide adequate conditions, m
creased the rate of emetic symptoms to 593% (51 of 86
Patients)

Site, type and duration of operations were 1mportant mn
mﬂuencmg the rate of postanesthetic emetic symptoms Up
Per intra abdonunal procedures mvolving the stomach du
odenum and gallbladder m 176 patients were assocrted with
hausea retching and vomiting 1n about 127 (72%) whereas
Permeal procedures and operations mvolving the extremu-
ties 178 patients were followed by the lowest mcidence
(151%) The longer the time required to complete the oper
ation, the greater the mcidence of emetic symptoms Inex-
tricably related to this factor are type and duration of anes
"“’&Operatxous requiring long-lasting deep anesthesra

©) Anesthesiology 19 532540 July Aug 1958
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are followed by higher incidence of emetic symptoms than
shorter procedures or those requiring lighter planes of
anesthesia.

This study clearly shows the effectiveness of c¢yclazine in
preventing or relieving postanesthetic nausea, retching and
vomiting and that rectal administration is as efficient as in-
tramuscular injection, It is suggested that this route be used
more often because it avoids the unpleasantness of an
mjection.

Decision as to whether attempt should be made to prevent
emetic symptoms or whether treatment should be withheld
until symptoms develop depends on the individual situation
and requires consideration of: risk of side effects from use
of the drug; increased amount of nursing care; psychalogic
make-up of the pattent; and expenses entailed in using the
medication routinely.

Use of Cardiac Monitoring Systems in Anesthesia was
studied by David A. Davis and Kenneth Sugioka! (North
Caroling Mem’l Hosp, Chapel Hill). Basically, all cardiac
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Fig 165 —Examples of cardiac ary] not 4 ble by devices
that depend on R wave, (Courtesv of Davia, D A, and Supoks, K Am  Surgeon
24 647 650, September 1958 )

monitoring sy stems are electronic amphfiers They recerve

a signal, amphfy tiis signal and convert 1t nto a sound,

flashing ght, deflection of a cathode-ray beam or into some-
€1) Am Surgeon 24 647 650 September, 1958
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thing that can be scen, heard or even felt by the anesthetist
Most of these amplifiers use as a signal source the large R
wave of the electric activity of the heart

IIypodernic needles mserted just beneath the skin and
taped firmly m plice are much more satisfactory than sur-
face electrodes Lven then passine movement of the patient

Blood pne sure 28 L4 - L ﬂ
ywmu o i “-_*3:{__1
——t F o b
1 R e R
[ Myoccvd'vl contr force __— T T
. e
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Fig 166 —Normal ECG n_presence of severe and itreversible ¢ reulatory de
presson (Courtesy of Davs D A and Sugka h  Am Surgeon 24 637 650
September 1958 )
may result in a signal that 1s more distracting than valuable
Imperceptible muscular activity, such as 1s encountered mn
hypothermia, may produce an artifact that 1s disturbing The
ECG, or better yet, the EEG may be invaluable 1 signaling
presence of this undesirable muscular actnaty The op
timal location for the needle electrode 15 over the precor-
dium, with the mdifferent electrode near the nght arm for
comenience

Static 1s a common source of annoyance 1n use of cardiac
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control period indicate adequate oxygenation and mild hy-
perventilation The addition of 10% COx 1s reflected 1n the
low pH and high Pco: values In a similar manner, ventila-
tion with 15% ox)gen 1s reflected 1n the results of the blood
analysis After cardiac massage, there were many periods of
markedly abnormal ECG and perniods of depressed cardio-
vascular function Improvement in these conditions oc-
curred with removal of the stimuli and ventilation with
ovygen

The second series of experiments at 20 C resulted 1n the
frequent occurrence of ventricular fibrillation (Table 2). In
addition to the four anesthetization techmics used mn the

TABLE 2 —ResuLts oF ExperivenTs aT 20 C (68 F) wrire
VENTRICULAR FipritLaTion Anp Carbiac FAILURE

Tem Ventric

pera ular

ture  Fibril
lation

Erees ——A——y, Oxy
Cen Spon Me Fail gen
Dogs ti tane chan ures Vol

Agent ™o grade ous feal o €% PH pCoO
Cyclopropane o 23 8 k4 0 220 75 170
Dlethyl ether 1 2 4 2 o 160 T49 1°4
Thiopental aod

nitrous oxide 0 "1 3 2 0 190 764 187
Thiopental lidocalne
and nitrous oxide 10 01 1 1 1 205 764 179
leocnlne supplement to -
thiopen'
nltrcus oxlde o 0 1 0 4 183 T6€8 19

first study, hidocame was given as a supplement after hypo
thermia had been established The average temperature
Listed 1n the table 1s higher than 20 C, due to onset of ventric-
ular fibrillation before the lower temperature was reached
Dufferences between the anesthetic agents are indicated by
the spontaneous madence, as well as the over-all incidence,
of ventricular fibrillation The difference 1n the total fibril-
lations with cyclopropane as compared with the other agent
1s significant at the 5% level Increased tendency for ventric-
ular fibrillation with cyclopropane 1s also suggested by the
high proportion of this arrhythmia, which was imtiated
spontaneously Another difference noted imn these results 1s
the low mcidence of fibrillation when Irdocamne was used to
supplement the thiopental and nitrous oxide However, 1t
15 also apparent that there was a sizeable mcrease 1n the num-
ber of dogs showing heart failure

In the final sertes of experiments, carried out at 23 C, ven-
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tricular fibriflation was prevented m all the dogs except 1
Failure was markedly reduced when lidocamne was used asa
supplement

Determunation of Venous Pressure i Operating Room,
according to Charles C Wycoff? (Columbia Univ ), can be
used as a tool for mvestigation and dizgnosis Many anes
thetic agents depress the myocardsum and raise central ve-
nious pressure Pronounced elevation in venous pressure also
occurs after acute heart fmlure A fall in venous pressure oc-
curs after hemorrhage and also after hypotension due to
vascular dilation These phenomena can be evaluated by the
continuous determination of the venous pressure

The normal peripheral venous pressure ranges from 60 to
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Fex 167 ~Determnation of venous pressuce with wnttavesous tubng {Lourtesy
of Wycaf € € New York J Med 59 603-605 Feb 15 1959)

-

100 mm water Central venous pressure 15 20 30 mm water
pressure lower Pressure above these levels indicates a
pathologic process or an maccurate deterrination The ele
vation of venous pressure that occurs with disease 1s due to
obstruction to the blood flow to or through the right heatrt
The obstruction comerts the kinetic energy of the moving
blood into potential energy mn the dilated veins The pres-
sure that dilates the vems 1s measured as the venous pres-
sure Several causes of venous pressure elevation are right-
sided heart failure, constrictive pericarditis, penicardal
effusion with tamponade, thromboss of the vena caia,
(3) New York I Med 59 603608 Feb 15 1959
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mediastinal tumors, bronchial asthma with obstructive
emphysema, local venous obstruction and straining during
respiration.

The simplest way to determine venous pressure is to meas-
ure the height of the water column in the intravenous tubing
when it is discounected from the bottle of solution (Fig. 167).
Rapid fall of the solution and easy fluctuations with respi-
ration indicate there is no obstruction in the vein. An 18-
gauge needle is satisfactory for the test. The base line for
reference of measurement is the midaxillary line at the 4th
intercostal space. This is the approximate position of the
right atrium in the supine patient.

A more time-consuming, but more accurate technic of

Fig 168 —Determunation of venous pressure with catheter in thoracic cavity. A,
measuring length of catheter to be introduced, B, introducing catbeter_through needle,
, teading venous pressure in manometer (leveled to_right atrium). (Courtesy of
Wycoff, C C.- New York J 2Med 39 603 608, Feb 15, 1959.)
measurement, is the introduction of a plastic catheter
through a 14-gauge needle that has been placed m the lumen
of a basilic vein (Fig. 168). This method prevents the possi-
bility of peripheral obstruction due to a poor position of the
arm.

> [Venous pressure is often an important clue to significant changes, and
it is surprising that this relatively simple observation is not made more
often —Ed ]

Esophageal Cardia and Regurgitation are evaluated by
R N. Sinchirt (Victoria Infirm., Glasgow, Scotland). In
(9) Bnt J Anaesth 311521, January, 1959
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Howland” (Mem'’l Center for Cancer, New York) 1n patients
with no known cardiovascular, pulmonary or central nerv-
ous system disease who were undergoing minor surgical pro-
cedures Drugs used for anesthesta were thiopental, 5% hex-
yleamne for translaryngeal block and succinylcholine After
the patient, ancsthesia machine, ventilator, CO, analyzer,
LEG and servo machine were completely arranged, the pa-
tient was mamtuned i CEG level 2 for a 23-minute control
pertod At the end of thus period and every 20-22 minutes
thereafter, either megimide or Metrazol® was adminis
tered intrav enously m a prescribed randomzed order Megi-
mide, 75 and 150 mg, was comparable in dose effect to Met-
razol®, 100 and 200 mg The amount of thiopental mjected
per umt time was plotted, the slope of this line was constant
during the control period, but 1t increased after admmistra-~
tion of one of the test drugs Then more thiopental was re
quired to mamtain a constant level of anesthesia After a
time, the cffect of the analeptic disappeared, and the slope re-
turned to the original control slope Displacement between
control slope and slope after all drug effects have disap-
peared 1s a measure of the total thiopental required to com
pensate for the effect of the analeptic This displacement was
expressed 1in milhgrams of thiopental The time 1 seconds
required for the after drug slope to return to the control
value was also calculated In terms of their action n revers-
ing the LG effects of thiopental, megimide was 173 times
as potent as Metrazol® The 95% confidence himits were 13
and 26

Mode or site of action of megimide was not ascertained by
this study That there was no sigmficant difference 1n slope
of the dose-effect curves suggests the mechanisms of action
of meginude and Metrazol® are similar Whether with in-
creasing doses there are increasing responses remains to
be determined
> [The method of investigation 1s mtrigumng and the results reliable
However 1t still does not resolve the conflict as to the effectiveness of
these preparations i the management of barbiturate overdose —Ed]

Evaluation of Traditional Signs and Stages of Anesthe-
sta: EEG and Clinical Study Frequency and time of appear
ance of some traditional signs of anesthesta, includmg res-
brration, muscular relaxation of the jaws, forearm and abdo
men, eyelash reflex, pupillary size and light reflex, ocular

—_—

(5} Anesthestology 19 321 327 May June 1958
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movement; and eyelid tone were investigated n relation to
the EEG by Stephen ] Galla, Angelo G Rocco and Leroy
D Vandam® (Harvard Med School) in 43 patients (30
males) of various ages, subjected to a variety of anesthetic
technmics and operations On first analysis, signs of anesthesta
seemed confusing and poorly indicative of the anesthetic
state It became obvious that umformity could not be ex-
pected 1 a diversified group of persons Determnation of
anesthetic depth according to anesthetic signs was a matter
of assaying the degree of reflex reactivity

Anesthetic signs in their appearance and disappearance
tended to lag behind the EEG level Best signs were those
with a defimtive reflex response usually ehiated by a strong
sensory stimulus Respiration, muscle tone and ocular signs,
smgly and particularly 1n combination, were valuable m-
dexes of depth of anesthesia In the presence of paralysis
produced by muscle relasants few signs remamed to mdi-
cate the extent of reflex depression brought about by the
general anesthetic

It would seem to be better practice to avoid reference to
the traditional anesthetic stages and surgical planes but
to speak 1n terms of mimmal reflex depression needed for
performance of an opération The mmpression was ganed
that signs of anesthesia still provide a sensitive and practi-
cal means of assaymg depth of anesthesia, even with the
use of newer agents and techmcs Obviously both methods,
the EEG and anesthetic signs, have therr initations The
EEG 1s a useful reference mn assaymg the frequency and
time of appearance of anesthetic signs and, consequently, 1n
evaluating their importance

» [Even 1n these days of polypharmacy and gadgetry, 1t stil seems as
though climcal judgment based on sound and critical observations 1s not
outmoded —Ed |

Air Embohsm during Intravenous Infusions John W
Pichren, Goryun Nigogosyan and James H Kerr? (Ros-
well Parh Mem’l Inst, Buffalo) found only one report
since 1940 of air embolism occurring without positive pres-
sure In this patient the air entered the tubing through a
leak at 1ts attachment to the air chamber

“The authors observed fatal air embolism m a patient with
terminal Jung cancer In this patient practically all mntrave-

(6) Anesthesiology 19 328 338 May June 1958
(7) New York J Med 59 493495, Feb 1, 1959
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nous therapy was given through the apparatus shown in
Figure 169. Maladjustments or defects in such an arrange-
ment may give rise to air embolism. Kerr demonstrated that
the following maladjustment may result in air embolism:
when one of the bottles is empty and the clamp on its tube
incompletely occludes the lumen, air may be drawn into the

PINCH CLAMP
CLOSED INADEQUATELY

Fig 169 —Y type infusion set with clamps so arranged may allow air 1n_empty
bottle to enter with infused fluid (Courtesy of Pickren, J. W, ¢t al New York J
Med. 59 493 495, Feb 1, 1959 )
system via the empty bottle if the clamp controlling the flow
rate 1s placed betw een the air chamber and the bottle of fluid
being mfused (Fig. 169). Defective equipment may result in
air embolism 1f the system 1s not awtight below the clamp
regulating the flow rate. If the defect occurs above the air
chamber, the fluid level 1 the air chamber will disappear. A
defect below the air chamber may allow air to enter, even
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though the fluid level in the air chamber is maintained. Air
may enter even through leakage around the connection to
the needle if there is negative pressure in the vein.

In the authors’ patient, air probably entered through the
empty bottle. Incomplete occlusion of the Iumen of the tub-
ing attached to the empty bottle is more likely than a defect
in the tubing because the clamp on the apparatus is such
that airtightness of the tubing is not easily verified.

To prevent air embolism, the clamp regulating the flow
rate must be placed on the tubing as near as possible to the
vein, i.e, within 3 in. of the needle. The clamps used to se-
lect the bottle of fluid to be infused must allow only com-
plete closure or complete opening of the tubing. A hemostat
is satisfactory. The vein in which the needle is inserted must
be below the level of the heart while thefluid is being in-
fused, The patient’s arm therefore must be secured so that
the patient may not alter its position to a higher level,
thereby allowing a negative pressure in the vein.

Though air embolism under certain circumstances may
occur in any type of defective infusion set, an additional fac-
tor of maladjustment may allow air to enter through a Y
type set, even though no defect is present.
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children v p fractures, 587
Arrhythmxas, ventricular precipr

fated by carbon dioxide inhala-
tion, 554
Arterses Caronary, mtercoronary-

nterarterial anastomoses

Perimental), 241) femoral,

Pass technic 1 segmental occly
94,

299 4y
maninary 1mplantatlcn
mto  ammal myocardium, 244
—ligation of, 239 ¢ » Mesentorye
msufficiency 455 _ p
testinal malabsorption followng
temporary oceluston, 457, occlul
swe discase surgical considera
tions of, 275 —Sympathectomy
m 286, pertpheral msufficiency
with claudication or uleeration,
284, small autografts tq bridge
defects m 284 subjected to ex
perimental thromboendarterec
tomy, atheroma 1n 266  vascular
njuries, 246

Arteriography Coronary 233 ff,

INDEX

i hepatic pathology, compared
with splenoportography, 324
Artertosclerosss of lower extrem.
1ties, aortographe determination
of operabihity 1n, 287, obliterans

xhofemoropophteal arterial re-
constructions for, 2

Arteritis branchxal, 274
scites, cirrhotic combined he
batre and porta] decompression
for, 338

Asphyxia 1n newborn hypother-
mia  and/or oxygenated blood
treatment of, | » and onset of
respiration, relation of acid base
status to, 600

Aspiration therapy 1
wounds, 176 {

Asthma, bronchial
594

cardiac
anesthesia 1n,

Atheroma 1n arteries subjected to
€Xpermmental thromboendarterec
tomy, 266

Atherosclerosis changes 1n grafts
of thoracic aorta, 265, coronary
applicability of angioplastic pro
cedures mn, 242

Atresia caustic, reconstruction of
esophagus by transverse colon
m, 392, esophageal  congenital
with tracheoesophageal fistula

» ~—surgery 1n, 380

Auﬁret-Mlkuhcz-Mxles procedure
for rectal prolapse, 471

Autotransplantation of splenic tis
sue after mjury to spleen, 341

B

Baralyme pellets effect of breath
ng pattern variations on absorp
ton capacity, 574

Barbiturates (see specific agents)

Bile duct reparr, 351 f

Bilary tract rapid intubation of
duodenum 1n diagnosis of cancer,
374, timmg of cholecystectomy,
bostoperattve course, 345

Biopsy  rectal m diagnosis  of
erschsprung's disease, 476

Bleeding (se Hemorrhage)

Blood ammonsa levels after por
tacaval shunts, 335 artersal con
centrations flammability and Jev-
els of ether analgesta m, 570,
changes duning extracorporeal
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arculation, 211, clotting  nflu-
ence of extracorporer) crenla-

tion on, 205, -—ntrivascular,
factors underlying, 304, flou,
cerebral, durmg extricorporenl

arculttion, 208, —cffect of uni-
Iateral bypoxin on partition of
pulmonary  flow, 163, —partial
reversal of, patent ductus arterio
sus 1, 182, heat exchanger m
experimental hypothermn dunng
extracorporcal circulation 209,
oxygenued and/or hypothermin
tn neonatl asphyxia pallida, 12,
plasma (see Plasmi), pressure
and shock, 25; removal of potas
sium and ammomum from bank
blood prior to transfusion, 36,
transfy {sce Transf y
zessels  (see  also Arteries,
Vemns) ; nonsurgical msertion of
palyethylene tubing nto, 268,
—poststenotic dilatation 1n, 264,
whole, serum hepatitis from, 37

Bone exposed~in lower extremn
ties repair of surface defects, 516

Bowel massive infarction, autopsy
study, 459, obstruction, due to
colonic cancer, 497, —m exper
mmental ammals, serum amylise
activity 1n, 443, —following par
tial gastrectomy, 425

Bradycardia 1n closure of left ven
tricular-right atrial shunt, 212

Brain volume 1n extracorporeal
circulation, 208

Breast (sec also Nipple) bone
formng sarcoma and carcinosar
coma, 130, cancer, advanced 123

» —and chromc cystic mastitis

endocrine relationships between
11, —hydrocortisone for 122
—hypophysectomy m 127 f —
mastectomy for, 119 £ , —in Mid
dletown USA, 113, —prophy
lactic castration 1 121 -—sur
vival rate 1n, 113, 115 117, 120,
—Im women 35 years or younger,
115, Paget’s disease, 20 year sur
vey, 112

Bronchiectasts  resection 150

Bronchus cancer analysis of 172
—vascular invasion 1 170, trau
matic rupture of 138

Burns of hands, 520 f local care
of, 63, magnestum metabolism
n 62, mortality rate, 65 f

Central nervous system

Chloroform

623
C

Calafication

gastromntestinal
cancer, 43

Cancer (see_also specific sites and

types), effect of operative stress
on resistance (of rats) to moc
ulated cells, 70, chemotherap,
of, experimentally tumor seeded
wounds, 71, —perfusion utthzing
extricorporeal circust, 72, host
reststance 1n

Carbon dioxide  elimination  of
536, influence on neuromuscular
blocking activity of relaxants (in
cats), 579, inhalation, epineph-
rine and norepmephrine 1 1mty
ation of ventricular arrhythmias,
554, vascular responses during
anesthesia, 542

Carcinoid tumors diagnosis and
management 83, of gastrointes
tinal tract,

Carcinosarcoma of breast 130

Cardia competence and regurg:-
tation, 615, mucosal folds as
component of gastroesophageal
closing mechamsm 381

Cardiotomy techmic, 189

Castration  prophylactic 1 carc
noma of breast, 121
Cecum volvulus as postoperative

complication 478
responses

during expenimental oxygena

tion 207, transmussion mecha
nisms,

Cerebrum  postoperative 1nfare-
tion, 23

Chest lacerated vessels, 248

Chifdren(sec also Infants) cancer
of colon and rectum, 496, cysts
of neck, 87 —postpneumomc
pseudo air cysts 146 imperfo

rate anus 1, 465, mgumal herma
1in females 304 intussusception
i 445, mortality after cardio
vascular surgery 183, pancrea
titis 361, polyps, rectal and
colome 490, pulmonary tubercu
losts, surgical treatment 160,
sialography 1n 88 upper arm
block anesthesia tn fractures, 587
hepatotoxtcity  of
565, inhalers for, 575

Chloroquine m amebiasis, 151
Chlorpromazine

effect on vaso
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pressor response (m dogs), com
parison with phenottnazine and
mepazine, 548
Cholangitis, sclerosmg 322
Cholecystectomy cystic duct rem-
nant as cause of distress follow-
mg surgery, 348, timmg
acnte cholecyshitis, postoperative
course, 345
Choledochojejunostomy
pancreatrtts, 362
Choledochostomy  follow-up, 349
Circulation  collateral, 270 1, of
fect of halothane drethyl cther
azeotropic mixture on, 561, cv-
tracorporeal, acrdosis and lactic
acidema m, 203, —blood changes
during, 211, —blood heat ex-
changer in hypotherrma durmng,
209, —cerebral blood flow, me-
taboltsm and bram volume 1n,
8, —hematologic problems
with  cardiovascular  surgery,
205, —m open heart surgery,
191, —serum electrolyte changes
following, 204, microcirculatory
derangements as basis for lethal
signs of experimental shock, 330
Cirrhosis  ascites treated by com
bined hepatic and portal decom-
pression, 338, comparative sple
noportographic  and  arterio
graphic nvestigatrons 1, 324,
effects of portacaval shunts on
blood ammoma levels, 335,
esophageal tarices diagnosed pr1
or to bleeding 326, —venous
shunts for treatment, 331, nu-
tritronal requirements m 327
portal, surgery for 333, results
of splenectomy and shunt proce
dures compared 337
Clotting (sce Blood clotting)
Colitss, ulcerative 485 ff
Colon  antibioties for surgery of
479, cancer 495, —with large
bowel obstruction, 497 —n per
sons under 20 years 496 ~rela
tionship to adenomatous polyps
492 £ | massive hemorrhage from
dnerticular diseise, 489, polyps
m children, 490 prevention of
fecal contammation during re-
section, 57 transuverse in recon
struction of esophagus 392
Cambustion characteristtes of anes
thetics, 572

mn acite

INDEX

Commando operatson for mouth
cancer,

Commussurotomy  aortic, under
direct wviston, 222, wmutral, safe
method for atnal entrance
treatment of mutral stenosts, 229

Common duct stones, 350

Cor pulmonale n reduction of
cardiopulntonary  reserve  after
pulmonary resection, 162

Co‘{hcosteroxds for pruritus any,
66

Cortisone m Cushing's syndrome
319, effect on wopnd healing, 49

Crohn's disease, 449

Cushmg's syndrome surgery, 319

Cyclizine m postanesthetic nausea,
retching and vomtting, 608

Cyclopropane combustton charac-
teristics of, 572, effect on ntra-
ocular pressure, 566, ventilation
during, 555

Cysts of adrenal glands, 317, tn
children  congemtal, 147, —of
neck, 87; —postpneumonic, 146,
hydatid, comparative splenopor-
tographic and artertographic in
vestigations 1n, 324, of medas
tunwen, 136, pancreatic, surgical
treatment of, 368, pneumaitosis
intestinabis, 447

Cytology m cancer gastric 435,
m pancreatic or bilary cancer,
374

D

Dacron bifurcations n abdommnal
aortic aneurysms 302

Daptazole and Megimde com
pared In thiopentone anesthesta,
526

Darvon (sce d Propoxyphene hy-
drochloride)

Debricin i surgical wounds, 55

Decamethomum _nfluence of CO:
on neuromuscular blocking ac-
ttvity (mn cat), 57

Desoxycorticosterone  acetate 30
Cusung’s syndrome, 319

Diahetes during surgery 595

Duaphragm  rupture of, 132

Drathesis, hemorrhagic with mas-
stye transfusion,

Dicumarol® for mcreising pro-
thrombm time 304, 1 yenous
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thrombosis and pulmonary  em
bolism
Duerticulr  maseine  hemorrhage
from colome diverticular discase,
89

Dnverticulitis  compheated  surgr
cal management 488
Dow Cornmg  Antifoxm A sur

face tenston reducu,  substance
m coroniry ur embolism 202

Duct cystic remnant 1s cause of
distress  followmng  incomplete
cholecy stectomy 348

Ductus arteriosus  patent  with
parttal  rever<al of julmonary
blood flow, 182

Dumping syndrome 424 ff

Duodenum ~ (see also Ulcer duo
denal) raprd intubation i diag
nosis of panereatic or bilary can
cer 374

r

Electroencephalogram  during car
diac bypass using oxygenators
207 cevaluation of syens and
stages of nesthesia 617

Ellectlrol) tes (see I'wnd 1nd clectro
) tes

Electromyogram  evaluation  of
neurologic complications of sp1
nal anesthesia 589
mbolism @i, coronary, surface
tension reducing substances n
management of —during
intravenous infustons 618  pul
monary management of 308
—Tespratory and cardiovascular
phenomena “associated with 153

Endocrne  glands  evaluation  of
;ransplants 20 removal effect

M serum magnesium levels (1o
dogs) 33 g ¢

ndoscopy, peroral controlled pas
sive respiration under general
anesthesia 534

ndotoxin shock (experimental)
ntestinal factor in 27

Endotracheal suction apnea and/
Or oxygen nsufflation effects on
arterial oxygen saturation dur
Ing anesthesia 539
nema  barmum 10 intussusception
n children 445 fecal treatment

In pseudomembranous enteroco
Itis 484

625

Fnterstis  regional  m \egroes
430 survey (Massachusetts Gen
eral Hospital) 452

Lnterocolitis  staphy lococcre, 480 ff

Eptfurl space “spread of radio
paque solutions (i corpse) 586

Frmephrine  and  norepmnephrine
m mtintion of ventricular ar
rhythmias by carbon dioxide m
halation 534

Frithrocytes  capable of mactivat
mg hepann in yno

Esopt 15 and gastr
reflux (in dogs) +valve mecha
msm for prevention of 383

Fsophagogastrectoms treatment
mn short esophagus with stric
ture

Lsophagus atresia congemtal
379 -——surgery in 380 lelomvo
mas of 392  reconstruction by
transyverse colon 392 with stric
ture esophagogastrectomy and
antral excision treatment of 390

Fstrogcns excrefion i mammary
cancer effect of hydrocortisone
on 122 as factor in chronic ¢ys
tic mastitis and breast cancer 111

Ether analgesia concentrations
flammahbility and levels mn arte
rial blood 570 diethyl combus
tion charactenistics of 572 —ef
fect on mtraocular pressure 566
ethylyinyl combustion character
1stics of 572 peroxudes forma
tion and decomposition of 571
trifluoroethy hinyl combustion
characteristics of 572 zuni ef
fect on ntraocular pressure 566
—hepatotoxicity of 562

Extremittes (sece also Hands)
lowter aortographic deternina
tion of operabihty 1n arterto
sclerosis —repatr of sur
face defects about exposed bone
516 upper surgical therapy of
acute arterial occlusion 282

Eye mfluence of general anesthe
s1a on intraocular pressure 566

F

Fallots tetralogy hemodynamc
e 1 10N of

1 1

surgery 186 late operatne re
sults 185 open intracardiac re
pair 18
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Fat absorption effect of complete marginal ulcer, 417, —stomal or
stomach excluston on, 397, m small bowel obstruction follow
travenous emulston after mjyu ing, 425, peptic uleers after, 418,
ries, 29, —n surgical patrents, 30 postoperative abnormalitres 424,

Fecal continence experimental subtotal, for duodenal ulcer 400,
evaluation, 472 swicide after, 402, total for be

Fenestration, tracheal 1n pulmo mgn peptic ulcer, 433, —postop
nary diseases and experimental erative tron absorptron  (in

exploration of bronchial tree, 143 dogs), 422
Fetus as _donor m skin homo Gastric secretion  depression and

grafts 15 ff digestion by gastric hypothermia,
Fibrinolysin m  thromboembolic usi n masf,,,i hemaggé’es;s 410,
disease, 306 effects of glucagon and alloxan
Fibrinolysis influence of extracor on Heidenham pouches (1
poreal circulation on, 205, sur- dogs), 395, hemodynamics of,
gical aspects of 9 396
Fibrosts, pulmonary pulmonary Gastritis gmant hypertrophic sur
tuberculosis associated with 154 gical considerations in 433
Fissure anorectal plastic opera  Gastroduodenostomy and subtotal
tion for, 470 gastric resection compared 403
Fistula arteriovenous reparattve  Gastroesophageal junction incom
vascular surgery mn 252, recto petence, relationship to short
urmary, surgical closure technic esophagus type of hatal herma
mn 474 tracheoesophageal 379 1 nfancy, 385, mucosal folds at
Flornef?-S for pruritus am 466 cardta as component of closing
Fludrocortisone for pruritus amt mechamsm, 381, valve mecha
466 msm to prevent reflux and esoph

Flud and electrolytes changes m agitis 383
postsurgical anuria, 44, effect of Gastromtestina] _tract postopera

halothane diethyl ether azeotro tive functional alterations, 427,
ptc mixture on, 561 tumors, carcmord 84, —lym
Fluorescemn string test for local phomas, 81
jzation of upper gastromntestinal  Gastrojejunostomy i margmal
hemorrhage 409 ulcer, 417
Fluoromar (see Ether, trifiluoro  Glucagon effect on Heidenham
ethylvinyl pouch secreton (i dogs), 3%
Fiuothane (sce Halothane) Gold  radicactive experimental
Fractures i children  upper arm use 1n pancreahic cancer, 4
block anesthesta for, 587 Grafts autogrofts, to bndge de
Frey syndrome 91 fects 1n arteries of coronary sszle
284, —evaluation of fine parucs
G shan techmic, 64, of nylon an
Teflon for arterial njuries 299,
Gallamme mfluence of CO. on homografts of endocrine tissues
neuromusctilar blocking activity 20 —pretreatment (1 ammats)
(n cat) 579 for modification_of response 1€
Gallstones 1 common duct 350 evaluation of 13 sk (in \‘:E::
Gastrectomy  aldosterone excre 65 —heterograits an

fetuses 15
tion followmg 32, Billroth I grafts from human
and Billroth reconstructions 403 ff, kdney transplantahion b!{

8 o
Hofmeister Finsterer  tech tween identical twins 1
nic, 401, mtestinal digestion and thoracsic  aorta atherosclerotic
absorption after 423 nutrition changes 1 265 hypertro
and dumping syndrome after  Gynecomastia in breast )&perdrc
427, portal, wnuma after 420 phy, testicular turors and a

—late prognosts after 402 —for nal neoplasms
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H

Halothane _n closed circut anes-
thesia, 557, -diethyl cther azco
tropic mixtutre, 1ts anesthetic ac-
tion, 561 f, cfiects of, 556; hep-
atotovieaty of, 563, mhalers for,
575, for obstetric ancsthessn, 558
{, and rebreathing, 569

Hands  burn< of dorsum, 520 f,
njuries, manigement of, 518

Heart (see also \orta, Arterics,
Aliteal valve, «de)  arrest, m
anesthesia and surgery, 180, —
use of hypothernua following
181, —by potassum citrate, 189,
cavities, rupture of aneurysms of
Valsalva's sinus anto 218, cor
rection of partial and total pul
monary venous drawnage, 214 f,
disease, after 25 years, 245, —
ischemmic, arteriography n, 235,
irrtabnhity  dunng  hypothermua,
anesthesia 1n, 612, surgers, cor-
rection of partial and total anom
alous pulmonary venous dramn
age, 214 f, momtoring systems
m anesthesia, 610, —mortality
m children, 183, —oxygenation
n, 192 ff | surgery, open, electinve
cardiac_arrest by potassium ct
trate 189, —extricorporeal car-
culation duning, 191, 203 ff ; —
m  mtral nsufficiency, 231,
wounds, aspiration therapy 1n
176 f, —hemopericardium’ pro
ducing late constrictne pericar
ditis 178, —nonpenetrating 175
eat exchanger in experimental
hypothermia during extracorpo
real circulation 209
edenbain pouch  secretion  ef
fects of glucagon and alloxan
output (in dogs), 395
tMatemests  depression of gas
trie secretion and digestion by
gastric hypothermia 1n 410

Hilg!olgastrectomy with vagotomy

Hemolysis  caused by occlusive
and nonocclustve pumps, 198
Emopencardmm traumatic  pro
wmg late constrictive pericar
ditis 178

gemupcmoneum 314
eMophilia  and hemophiloid dis
fases surgery n, 10

Humorrhige 1 airrhosis, esoph
ageal varices diagnosed prior to
bleeding 326, —during trans
esophageal suture ligation, tem-
porary control of, 336 —sur-
wival  after nonsurgical  treat
ment splencctomy with or with
out omentopexy and portacasal
and splenorenal shunts 336, mn
duodenil ulcer, emergency sur
gery for, 413, gastroduodenal,
theripy compared 414, gastro-
intestinal string test for localt
zation of, 409, —surgery for,
411, massi. e, from colonic diver
ticular disease, 489, —overtrans
fusion 1n, 41, n peptic ulcer,
397, postpartum, G smit 1, 26

Hemorrhoidectomy need for
sound appraisal, 468

Hemorrhoids, prolapsing  retro
grade operation for, 467

Heparin inactnvation by erythro
cytes 10 1n venous thrombosis
and pulmonary embolism 308 1

Hepatectomy  electne rnight, for
hiepatoma

Hepatitss intrahepatic cholangio
Iitic, surgical sigmficance, 322,
transmmssion nactivation of vi-
rus 1n transfustons, 34 f , —from
whole blood, 37

Hepatoma electnve right hepatec
tomy for, 340

Herma femoral, 507 fi , hatal
abdomnal repair of, 387, —da
phragmatic, surgical treatment,
386, —short esophagus type 1
mfancy, its relattonship to gastro-
esophageal mcompetence, 385, 1
guinal, 1 _female mfants and
children, 504, —and femoral
results following  Bassim  and
A\cVay reparrs 512, —DMarlex
mesh for replacing tissue defects,
513, —significance of large
gumnal ring in diagnosis of 507

Hexamethomum  bloching  effect
compared with trimetaphan and
homatropimum, 580

Hirschsprung’s  disease  pseudo,
475, rectal biopsy m 476

Hodghin’s disease anergy and shin
homograft survival in 17

Homatropmm  blocking  effect
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compared with hexamethonmum
and trimetaphan, 580

Hospital acquired staphylococae
mfections, 58
Humadsfication, wmtrarespiratory

m tracheotomized patient, 142
Hydrocortisone 1n Cushing’s syn-
drome, 319, effect on wound

INDEX

Injuries (see Wounds)

Intestme  gas cysts of, 447, ob
struction  (congenital), diagno
s1s and treatment, 444, small, tu-
mors of, 460

Intussusception 1n chuldren, 445

Iron absorption after partial gas

L trectomy, 420

healing, 49, n ¥ cancer,
122, protection agamst endo
toxin, 27

Hypalgesia mitrous oxide, 550

Hyperkalemia  cation exchange
resins n treatment, 45

H)lrgsrfparathyroxdlsm surgery for,

Hypertension, portal shunt proce-
dures for, 328 f, side to side
portacaval anastomosts for, 331

Hypnosis 1n general surgery, 8

H}l'ggp?ysecmmy in breast cancer,

Hypothernna 1 cardiac arrest,
181, effects of anesthesta on car-
dsac arritability during, 612, ex-
permmental, use of blood heat ex-
changer durmg extracorporeal
areulation, 209, gastre, use
massive hematemesis (in ani-
mals), 410, and low-flow pump
oxygenator i reduction of me-
tabolism, 210, and/or oxygenat-
ed blood for neonatal asphyata
pallida, 12

Hypoxsa, umlateral effect on par
?g"cm of pulmonary blood flow,

Tlewtss, regional  chncal course
and treatment, 453 §

Infants (sce also Children) cysts
of neck, 87, herma, hsatal, short
esophagus type, 1ts relationsinp
to  gastroesophageal incompe
tence, 385, —mnpunal 1w fe
males, 504, mortality after car
diovascular surgery, 192, rela-
tion of acid base status to birth
asphyxia and onset of respira
mm3 600, respiratory mfection
1,

Infections (see also Staphylococ
c) respiratory i nfants, 599

Infusions, mntravenous air embo
lism during 618

m tuberculosts, 155

Isotome sahne solution for mira-
respiratory hunudification n tra
cheotomy, 142

Ia%rgosgemc disease and anesthesta,

J

Jackson-Huber nomenclature of
bronchopulmonary segments, 534
K
Keratoacanthoma 1ts surgical sig-
nificance, 74
Kudney artificial, 46, foilure, post
traumatic, surgical care m 47,
- pregnancy, metabolic re-
sponse reduced by Nilevar®, 46,
renal vasoconstrictor responses,
544, transplantation  between
wdentical twins, 18
Knee arterial bypass below, 204

L

Lactic dehydrogenase serum lev-
els wn dragnosis of acute surgical
abdomen, 312

Lacticacidernia
crrculation, 203

Letomyomas, esophageal

Leiomyosarcoma  of
soft tissues, 76

Levatlorphan duration of action,

528

Lipomul® IV
surgery, 29 {

Liver chowce of anesthesta mn dis-
ease of, 596, glycogen alterations
during  surgery, 597, lobectomy
for bemgn conditions, 339, #u
mors comparatne splenoporto
graphic and arteriographic m-
vestigations 1, 324, ~resections
in,

Lobectomy of Iner for bemgn
conditions, 339

Lung (sce also Bronchus) anom

m extracorporeal

392
superficial

after injuries and
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alies, surgical correction of pars-
tal and total venous connee
tions, 214 £, cancer, angiocards-
agraphy i dentification of, 165,
—mturl hitory of, 166, —
preumonectomy 1, 171, —
surgery i, 174; discases, con-
gemtnl cvsts o cluldren, 147,
—~pulmon1ry  abscess, 149, -
trache1l  fencstraton for, 143,
function bhefore and after <ur-
gery,
Iymphedem, filaral
oplasty for, 523
Lymphomas*  of
tract
4

homphangi.

gastrointestinal
81: of rectum and colon

I'ymphosarcoma  of <tomach, 442

A

Magnesium  metabolism 1n burns,
62, serum levels, effect of mnjor
endocrine  gland  removal  (in
dogs),

Mammary glind  <arcomn, surgery
m,

Marezine™ (see Cychizine)

Mariex mesh for replacing tissue
defects, 513

Mastectomy  Ite local recurrence
after, 120, with radiotherapy, 119

Mastitis and breast cancer  endo-
crine relationstups between, 111

\[sgéashnum tumors and cysts of,

Megacolon (see  Hirschsprung’s
disease)

Alegimide and/or Daptazole in

thiopentone anesthestr, compari-
son 526, relative potency com
pared with Metrazol, 616
{elanoma, mahgnant 78 f
Mental sliness  resection for pul
“monary tuberculosis 1n, 159
tpazine  effect on vasopressor
response (in dogs), comparison
with phenothiazine and chlorpro-
mazine, 548
Metabohsm 1n extracorporeal ar
culation, 208, reduced by hypo
thermia and fow flow pump oxy
{g‘enator_, 210
elastases 1n mam
o mary cancer,

B B-Methylethylglutarimide (see
\legmude)

629

Mctrazol®  (sce  Pentamethylene-
tetrazol)

Miradon® (see Anisindione)
\fstral valve nsufficiency
visdon correction of
heart surgery for, 231
Molluccum sebiceum  sts surgscal

significance, 74

Mouth cancer  combined surgery

direct
0, open

for, 1
Mucosal folds at ecardin  compo-
nent of gastroesophageal closing
mechatsm 381
Mjasthema gravis
agement of
Mycostatin®  for pruntus am, 466
\yocardium expernimental  1m
plantation of internal mammary
artery nto 244, postoperatnve
wnfarction, 23 f

N

postanesthetic

medical man

Naucea, cychzme
1,
Nech  c¢ysts in mfants and chil-
dren, 87, lacerated vessels, 248
Neomyemn  neuromuscular  block-
g action of,

Nerve, peripheral effects of long
exposure to local anesthetics, 583

Nerve block action of neomycn,
578, hexamethonium, trimeta
phan and homatropinium com
pared, 580, sympathetic, mn or
thopedic surgery, 585

Newborn asphyxia pallida treated
with hypothernia and/or oxy-
genated blood, 12, esophageal
atresis 380, —and tracheoesoph
ageal fistula n, 379

Nilevar® (sce Norethandrofone)

Nipple papillomatosis of, 109

Nitrogen effect of complete stom
ach excluston on absorption of,
397

Nitrous oxide hypalgesta, 550

Norepmephrine and epinephrine
1 imhation of ventricular ar-
rhythmias by carbon dioxide 1n
halation, 554

Nutrition  madequate after gas
trectomy, 420 427, requirements
m cirrhosis of hiver, 327

Nylon grafts for artersal injuries
or peripheral aneurysms, 299
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Obstetrics  collapse from spinal
analgesia 1 pregnancy, 590, Flu-
othane® as anesthetic agent, 538
f, late sequelae of saddle bloch
anesthesta, 591

Omentopexy with or without sple
nectomy, results compared with
nonsurgical treatment and porta-
caval and splenorenal shunts, 337

Oxygen for prematures, 603, sat-
uratton dunng anesthesia, effects
of apnea, endotracheal suction
and oxygen insufflation on, 539

Oxygenators m cardiac surgery,
192 ff , 220, central nervous sys
tem responses during experimen-
tal use, 207, with hypothermia
i reduction of metabohsm, 210,
safety devices for heart-lung ma-
chine, 201

Oxytocin with anesthesta  compat-
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Pancreas cancer, Aut® mn ex-

perimental treatment of, 377, —
of body and tail surgery sn 378
—rapnt mtubation of duodenum
in diagnosts of, 374, cysts, sur-
greal treatment of, 368, effects of
ncreased pressure i Wirsung’s
duct on pancreatic parenchyma,
355, endocrine wmfluences on gas
tric secretton (m dogs), 395,
pseudocyst climcal and surgical
aspects, 367 #

Pancreatectomy for chronic pan
creatitis,  pancreatojejunostomy
after,

Paucreaticoduodenal area opera
bilsty and chowee of procedure n
cancer,

Pancreatiis an children, 361, cho-
ledochoyeyumostomy 1n, 362, pan
creatography in, 356, pancreato-
jejunostomy _after left pancrea-
tectomy, 363  postgastrectomy,
416, surgical management of, 359

Pancreatography in chrome re-
fapsing pancreatitts, 356
Pancreatojejunastomy  after left
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Perfusion with phenylalanine mus
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Pericarditis, constrictive produced
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178; treatment, 179

Phenothiazine  effect on vasopres
sor response (in dogs), compar-
1son with mepazine and chlor-
promazine, 548

Phenylalanine mustard
therapy of cancer, 72
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Plasma hqud, safety of, 33, pas
teurized, 36
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lung, 171, 174
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n pulmonary re-

in cancer
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dures, 337, review, 343
Splenoportography m  hepatic

pathology, compared with arter:
ography, 324

Spt autotr ton  of
splenic tissue following myury to
spleen, 34

Staphy lococes m  enterocoltits,
480 ff , hospital acquired, 58 ff

Stenosts  anorectal plastic opera
ton for, 470, aorfi, commissu
rotomy under direct vision, 222
—congenital, surgery m, 220,
mutral, safe method for atrial en
trance m treatment of, 229, puf
monary, relief of, 187

Sterthization  of local anesthetic
drugs, 5

Stomach (see also Ulcer) cancer
calaification 1n, 437, —cytology
m, 435, —lymphosarcoma of,
442, —prognosis m, 441, —sur-
vival rate i, 438, effect of com-
plete exclusion on fat and mitro
gen absorption, 397

Streptomy:m i constrictive peri
;asxgdms, 179, for tuberculoss

Stress, operative effect on rat re-
gxostance to inoculated cancer cells,

Sucide after gastrectomy, 402

Sulfamylon® “for prevention of
wound mnfection during colon re-
section,

Surgery (see also specific sites and
tpes)  diabetes during, 595,
emergency n the aged, 21 Iner
glycogen alterations m, 597; or-
thopedic, sympathetic blocks 1n,
585, venous pressure determina
ton 1n, 614
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Tamponade, cardiac
therapy n, 176 f
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ture material, 53, graits for ar-
terial  wnjurtes or  peripheral

aneurysms, 299
T«;x:}aﬁtoxd tumors of medastinum,

asprration
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Tetralogy of Fallot surgical treat-
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traocular pressure, 566

Thiopentone anesthesia  compars-
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Thoracoplasty  preresection  ta
oring, 161

Thorax (sze Chest)

Thromboembolectomy i acute
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swon, 282

Thromboembolism thrombolysis
with fibrinolysin, 306, venous, 307

Thromboendarterectomy experi-
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clavian-vertebral artery for re-
tief of cerebral ischemia, 279

Thrombolysis with fibrinolysm, 306

’I‘hmnﬂmph]ebms3 . 1saphencvus ven
stripping for,

Throxggosxs (see also Embolism)
senous, 308
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er I18L, 07, disease, changing
pattern of, 93

Thyrotoxicosis: 1231 for, 95

T prece technic w acesthesia 567

Trachea techme for subtotal ex
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Tracheobronchial tree expenmen-
tal exploration, 143
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won o, 132, sternal,
blisk of 139

on neuromuscular blocking ac
ity (in cat) 579

Sympathectomy i occlusive ar
terial disease, 286

Syntoanon (see Oxytocin)
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on serum levels, 24

Tr fi blood tble,
42; reactions to, 41; wmassie,
with hemorrhagic diathesss, 39,
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following, 12
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of, 565 nhalers for, 57!

Tometaiphm bloching effect com
pared with hexamethomum and
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Tulercutos, pulmonary  develop-
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and fibrosis, 154, pres and post-
operative function tests 164,
surqueal Areatment, clnldren,
60, —n mentally ll, 159, —
resection, 157 ff, three drug
combintson therapy for, 155
uboeurarine: nfluénee of CO,
on neuromusculir blocking ac
ity (i aat), 579
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Bpes)  expenimentally  sceded

Wounds, chemotherapy of, 71,
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Twcen® 80 1 manigement of cor-
omary air embolism, 202
wins, dentical  fadney  trans-
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» —treatment, 430, marginni,
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total Bastrectomy for, 433; —
ollowing portacaval shunt, 338,
f—a(tcr gastrectomy, 418, -—per-
orated, 407, _after 60 307

Urine  retention problem after 1b
dommoperinetl reseetion 500
Uterus  ihabitory action of halo-
thane on contrictility of, 559
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Vagotomy  with hemipastrectomy,
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Varices, esophageal dagnosed
before humorrhige 326 shunt
procedures for 331 temporry
control of blceding durmng trans
esophageal suture ligation 336

Vasculir discase  celu nve periph
eral 270 ves o sutuning  ppa
ratus for 267

Vaccular juries (s Art ries)

Vemns pulmonary putal anl total
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Venttlatars 530 ¢

Vmamar (see Ither ethytvinyl)

Virac shin degerming ageit 56
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tive complication 47

Vomuting, postanesthetic cyclizine
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Wirsung’s duct mcreased pres
sure 1n, effects on pancreatic
parenchymn, 355

Wounds {see also Trauma) car-
diac, aspiration therapy n, 175,
—nonpenetrating, 175  expert
mentally tumor seeded chemo
therapy of, 71; heiling, 49, -
travenous fat emulsions for, 29,
surgical, Debrin for, 55, —
evaluation of suture material,
53, -—prevention of mfectron
durmg colon resection 57
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